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Abstract
This study comprises a formulated approach to the prediction of EFL reading
comprehension. Based on a study of the interactions between bottom-up and top-down
processing, between different sources of prior knowledge, and between the reader and
the writer via the text, a schematic developmental model is devised to account for L2
reading comprehension. According to the model, the EFL, conceptual and
sociocultural knowledge that an EFL text involves, and that the EFL reader brings to
the reading task, determines the outcome of the EFL reading event.
As indicated in the traditional readability formulae, it is both theoretically possible and
acceptable for a readability formula to concentrate on one or two linguistic feature
variables that indicate the knowledge involved in a given reading event. The special
and effective control of the EFL inputs in EFL secondary education in China offers an
opportunity for a new approach to the design of readability formula. Instead of using
an equation of multiple regressions, the two EFL readability formulae, Formula VD
(based on Vocabulary Difficulty) and Formula SD (based on Syntax Difficulty), have
been constructed on the basis of the theory of mathematical expectation.
To prepare for the formulated approach to EFL readability evaluation and to verify the
formulae afterwards, two surveys and two series of EFL reading comprehension tests
were conducted in China. The findings of those investigations have not only helped to
demarcate the application scope of this formulated approach and verify the predictive
validity of the EFL readability formulae, but also contributed to the understanding of
some key issues in L2 reading research, such as the short-circuit hypothesis, the
linguistic threshold, the difference in the linguistic access to L2 comprehension, etc.
Just as the title of the thesis has suggested, it is theoretically possible and technically
feasible to computerise the analysis of EFL data involved and thereby predict the value
of EFL reading comprehension through a formula provided that the relevant variables
of the learners are under effective control.
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Chapter 1
Introduction

One of the problems that I have encountered repeatedly in teaching English as a
foreign language in China is how to tell whether a particular piece of writing is likely
to be comprehensible to a particular group of readers. There are usually only three
possible solutions to the problem.
A first solution is to guess, to make an estimate of the comprehensibility of the piece
of writing with the skills developed from experience and the feedback from readers
about similar texts. Most EFL teachers in China rely on this educated guess for their
decisions on the comprehensibility of a particular piece of writing for a particular
group of readers. No matter how accurate one's memory may be, there are always
occasions when one cannot tell exactly whether a certain word or expression has been
taught or when it was taught or in which lesson it was first introduced. But this
accuracy is crucial for EFL middle school teachers in China. It is required that no
unknown word or expression is used in an achievement test in EFL secondary
education in China and that any words or expressions that have not been listed in the
EFL curricula (S.E.C., 1992, 1993) are supposed to be translated into Chinese in the
test. In other words, the EFL vocabulary and syntax that a text involves are considered
by EFL teachers in China as the standard indicators of the difficulty of the text for
EFL reading comprehension.
A second solution to the problem is to refer to the ranking or grading index of the
reading material, if it is available. It is little known, however, how the ranking or
grading index of a piece of writing is generated in China. Nowadays, numerous
complementary reading materials are published year after year to meet the huge
market needs in EFL education. Although they usually have their clearly targeted
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readership, there has been little information about the underlying rationale for the
grading. Generally speaking, EFL teachers in China seldom trust the grading of
complementary reading materials, which usually include far too many unknown words
and expressions for the intended readers. EFL middle school teachers usually use only
the materials whose grading has proved to be valid and reliable.
A third solution is rather costly, as it involves administrating a pilot comprehension
test to find out how well the intended groups of readers may understand the reading
materials. In this case, the comprehension test covering the reading materials must be
built and refined before their comprehensibility can be determined. Obviously, it is
both time consuming and expensive.
Judgement can clearly be useful. But when it comes to the question of reliability and
predictive validity, it may not seem a very desirable solution, especially with regard to
choosing an EFL text for reading comprehension in an achievement test where no
unknown words and expressions are supposed to occur without translation. One other
possible solution is a formulated approach. Through an appropriate readability
formula, it is possible to build a consistent, predictive and objective device that may
serve the growing need for a proper match between the reading materials and the
intended groups of readers. But no tested EFL readability formula has ever been
published in China to meet such needs.
My acquaintance with the research on English readability formulae prompted me to
the idea of designing an EFL readability formula that could meet the specific and rigid
requirements for EFL lexical inputs in EFL secondary education in China. If such a
formula could also be computerised, this would provide enormous assistance to
Chinese EFL middle school teachers in choosing reading materials and setting EFL
achievement tests. According to Klare (1974-1975), over 40 readability formulae were
developed and used up to 1960, and, in the 1970s, there were at least 28 readability
formulae in use, among them 22 were “New Formulae”. In 1998, the Institute for
Academic Excellence (1998) published a report about readability formulae, listing the
top five most popular readability formulae in the United States. The coexistence of so
many readability formulae may well indicate that the comprehensibility of reading
material is fluid in the sense that it varies when the reader and/or the interaction
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between the reader and the text changes (Kintsch & Miller, 1984). Furthermore, none
of the readability formulae commonly used in the United States are readily applicable
to EFL education in China, for they have all been based on the data sampled from
American reading materials and readers (see Chapter 3 for detailed discussion). A
readability formula that can be applied to EFL education in China has to be developed
from the data sampled from the reading materials and readers that are representative in
China, or, at least, in the region where the formula is to be put to use.
The questions that underpinned my research were therefore: How do L2 (Second
Language) readers read and comprehend an L2 text? Can a readability formula predict
the values of L2 reading comprehension? What readability formula may help to match
EFL reading material with the intended groups of EFL readers in China?
In this research project, my attempts to answer these questions, together with many
other related questions, have resulted in the development of a model, SDMORC L2
(Schematic Developmental Model of Reading Comprehension in L2) and two
computerised readability formulae, Formula VD (based on Vocabulary Difficulty) and
Formula SD (based on Syntax Difficulty) (see Chapter 5 for detailed discussion). In
this thesis, therefore, I place a special focus on the exposition of the model and the
design and validation of the two formulae.
Many researchers and theories have been influential in the formation of my model and
formulae. Chapter 2 and Chapter 3 review respectively the literature of L1 and L2
reading research that has shaped the model, SDMORC L2. Chapter 3 also reviews the
literature on English readability formulae, which theoretically prepared me for the
design of Formula VD and Formula SD.
Chapter 4 presents in detail the model, SDMORC L2. The central argument I make in
the development of SDMORC L2 in this thesis is that reading an L2 text is a process
of developing a schematic connectionist representation of the text in the reader's mind.
Such an extremely complex process involves interactions among a host of different
sources of prior knowledge and is also subject to the influence of a large variety of
factors, ranging from sociocultural to psychological and extending to economic and
political factors. According to the model, all these variables interact upon each other in
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a connectionist manner and the successful comprehension of the text may be
represented in a schematic HMPI (Hypothesised Most Probable Interpretation) of the
text.
Chapter 5 explains why a formulated approach can be adopted to address the daunting
task of predicting the values of EFL reading comprehension when reading has proved
to be so complex a process involving numerous factors and extremely intricate
connections. It examines the theoretical possibility of a formulated approximation of
readers' comprehension of an EFL text, the technical feasibility in computerising the
formulated approach to EFL comprehension and the intrinsic limitations in the
formulated prediction of EFL reading comprehension value. The two formulae,
Formula VD and Formula SD, which have resulted from the study are unique in their
approach to the prediction of the value of EFL reading comprehension. Unlike most
other readability formulae, which are based on a multiple regression equation,
Formula VD and Formula SD are based on the statistical theory of the expected value
of a random variable. Such an approach is possible only when L2 learners' exposure to
the target language is under rigid control and the learning of the target language
follows a scheduled program. It is the special situation of EFL secondary education in
China that has rendered it possible to treat the value of EFL reading comprehension as
the expected value of a random variable.
Chapter 6 and Chapter 7 report respectively the surveys and the validations of the
reading comprehension values generated in the study. The formulated approach
adopted in the study is expected to work best with the EFL readers whose EFL
knowledge plays an important role in their EFL reading comprehension. The two
surveys to be reported in Chapter 6 will help to identify the stage in EFL learning.
Chapter 7 focuses on the verification of the predictive validity of the two formulae. It
introduces the EFL reading comprehension tests, reports on the establishment of the
criterion against which the predictive validity of the formula can be tested and
discusses in detail the statistics of the analytical results.
The criterion against which a readability formula is tested for its predictive validity has
long been a notorious problem in readability formula research. Apart from using the
reading comprehension test score as a criterion, I have also used indirect criteria: the
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expert grading and the average sentence length. In Chapter 7, the scores of the EFL
reading comprehension tests, the expert grading of the EFL texts and the average
sentence lengths are discussed with regard to their reliability as a criterion for the
verification of the predictive validity of Formula VD and Formula SD.
Chapter 8 concludes the thesis. It summarises the findings, specifies the potential
applications of the findings, discusses the limitations of the study, and also sketches
the issues that need to be addressed to further strengthen the formulae that have
resulted from the study.
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Chapter 2
L1 Reading Theories and Models

Of the four language skills: listening, speaking, reading and writing, reading is
probably by far the most important for many students who are learning a second or
foreign language (L2). It is particularly important in a situation like China, where the
target language (English as a foreign language) is less a means of everyday
communication than a tool for gaining information that is not available in Chinese and
that is largely in written English (L2). The study of L2 reading, however, was not a
study in its own right before the late 1970's (Carrell, 1988). But the adjunctive status
of L2 reading research in relation to the study of L1 reading began to evaporate when
the psycholinguistic theory of L1 reading was translated into the context of ESL
(English as a Second Language), which led to the appearance of A Psycholinguistic
Model of the ESL Reader, an influential psycholinguistic model for ESL reading
(Coady, 1979; Grabe, 1991). To investigate the features of L2 reading, a review of
what has been discovered about L1 reading in relation to my research project, may,
therefore, be an appropriate starting point.

2.1 What is reading?
What is reading? Webster's Seventh New Collegiate Dictionary (1971) gives as many
as seven principal definitions of the word read, such as "to receive or take in the sense
of (as letters or symbols) by scanning;" "to understand the meaning of (written or
printed matter);" and "to attribute a meaning or interpretation to (something read)."
(The brackets in the quotations are original.) But these definitions do not seem to offer
a satisfactory answer to the question, as they have used some terms which themselves
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are controversial issues in their own right, such as "take in", "sense", "understand",
"meaning" and "interpretation". By reading these definitions of read, people do not get
much wiser about what is really meant by reading.
Over the past few decades, many academics have investigated the process of reading,
yielded many insights into the nature of reading, discovered many features of reading
and proposed many theories and models to account for reading. But a clearly stated,
empirically supported, and theoretically unassailable definition of reading is still not
available. Bernhardt (1991) rightly points out, "if the question What is reading? could
be answered in the pages of this book, most educational researchers could retire or
select alternative careers" (p.5). Nevertheless, elusive as it is, people's understanding of
reading has increased with the development of the research in reading over the past
few decades.
L1 reading research, according to Samuels and Kamil (1988), is "just a little more than
a hundred years old" (p.22). Its beginning was marked by Emile Javal's publication of
his paper on eye movements in 1879 and serious attempts at building explicit models
describing the entire reading process have a history of less than fifty years.
Prior to 1960, influenced by positivism and behaviourism, the study of reading was
focused mainly on directly observable events external to individual readers (Ellis,
1985/1994; Kamil, 1984; Pearson & Stephens, 1994). During this period, the emphasis
in reading research was to find out, describe and model how visual stimuli such as
printed words became associated with word-recognition responses. Research in this
period showed that readers' eyes do not move smoothly and consistently across the
page. According to Dechant and Smith (1977), the eyes move in a series of jerky
movements known as saccades and with the pause between two saccades called
fixation. The purpose of saccades seems to get the eye to move from one place to
another while the fixation appears to be the short period when visual information is
captured by the eye and then passed onto the brain for further processing. Normal
skilled readers have been found to make no more than 4-5 saccades in a second and
thus 4-5 fixations per second.
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Since mid-1960s, with the developments in cognitive psychology, much of the research
in reading has moved away from visual signal perception and started to investigate
what happens in the recesses of the mind that allow humans to make sense of the visual
information captured during fixations (Klein, 1988). This period has also witnessed a
burst in model-building activity. Generally speaking, reading research in this period
has provided three major explanations of information processing in the reader's mind:
the bottom-up approach, the top-down approach and the interactive approach.
In this chapter, the three types of approaches will be reviewed briefly under three
headings, namely, the bottom-up approach, the top-down approach, and the interactive
approach. Special emphasis will be given to the discussion of the interactive approach,
because it is not only an outcome of the dissatisfaction with the bottom-up model and
the top-down model for their respective over-emphasis on the linear information
processing and the influence of the prior knowledge, but also because it forms the basis
of the model proposed in the present study.

2.1 The bottom-up approach
In the first sixty to seventy years of the 20th century, research in reading was under the
overwhelming influence of behaviourism and positivism (Ellis, 1985/1994; Klein,
1988). The dominance of behaviourism with its rejection of mentalism in psychology,
as well as its emphasis on the observability of data, was pre-emptive to most attempts
at constructing theories or models about events that were not directly observable, such
as reading comprehension.
Under the influence of behaviourism, reading was viewed as a process of decoding
linguistic orthographic symbols into mental semantic codes (Ellis, 1985/1994; Pearson
& Stephens, 1994). In this type of approach, major attention was focused on the forms
and structures of language in which the text was coded. Accordingly, printed texts were
structurally analysed into their componential parts: letters, at the first level; words, at
the second level; sentence, at the third level; and text, at the final fourth level (Brown,
1997). The act of reading was then thought to be a linear process of decoding,
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beginning from the first level of letters and progressing serially up through the levels of
words and sentences and concluding at the final level of text. Reading was considered
as "translating graphic symbols (letters) on a printed page into an oral code (sounds
corresponding to those letters)" (Pearson & Stephens, 1994, p.23). It followed that
reading comprehension or understanding of the text was likewise conceptualised as
being able to remember the text or the "memory of this [four-level] construction [of the
text]" (Brown, 1997, p.36). Such a linear and serial perception of reading process in the
approach to reading comprehension has been labelled a "bottom-up" approach, since it
starts from the basic level of letters and ends up with the level of text (Devine, 1986).
The bottom-up approach to reading comprehension is well represented in LeBerge and
Samuels' (1974) Automatic Information Processing Model. In the model, reading is
viewed as a process of decoding, from bottom to top, from part to whole, from surface
to deep and from external to internal. The bottom-up model was popular with lay
people as it falls in with their intuitive perception of reading -- that is mainly a matter
of identifying one by one the words in print. As soon as the words in print are
identified in the course of reading, they are thought to be transferred or linked to their
corresponding spoken forms, which have already been acquired by the readers and
could thus be readily understood.
The bottom-up approach to reading comprehension dominated the study of reading
comprehension up till the 1960's. Despite its decline in the western countries, it still
continues to enjoy considerable popularity among many language teachers, especially
in a country like China. The underlying reason for its appeal to these language teachers
is probably partly because of the continuing influence of behaviourism in the field of
language teaching and partly because of the support that it finds in some research about
the eye movements in the course of reading. Adams (1990) summarises that "the eye
movement research lends little support to the notion that skilled readers use contextual
constraints to reduce the visual processing involved in reading. On the contrary, when
reading for comprehension, skilled readers tend to look at each individual word and to
process its component letters quite thoroughly" (p.102). Besides, the studies of the
phonological, grammatical and semantic relationships among the four structural levels
of language in modern linguistics also seem to lend it considerable support (Adams,
1990; Brown, 1997; Devine, 1986). In my opinion, for all its scientific account of
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orthographic perception and its linguistic-based analysis of texts, there is an intrinsic
theoretical weakness in the bottom-up approach, that is, its neglect of the reader's
constructive role in reading comprehension.

2.2 The top-down approach
Since the 1960s, a number of problems have been identified with the bottom-up
approach because some occurrences that are found to take place during reading were
not accounted for in the bottom-up models (Carrell, Devine, & Eskey, 1988). People
have discovered that reading comprehension is not as text-driven as it was viewed in
the bottom-up models. Instead of a uniform interpretation, readers have been found to
read different meanings into the same text. Researchers in the field of reading research
have also noticed that, although visual information derived from the orthographical
symbols is important for reading comprehension, the non-visual information already
acquired by the reader seems to play an even more important role in reading
comprehension (Goodman, 1967/1970, 1970; Smith, 1985). Such dissatisfaction with
the bottom-up model and a growing interest in the study of the constructive role of the
reader in reading have led to the development of a different type of approach to reading
comprehension, which has come to be known as the top-down approach. The rise of
this approach in reading research indicates a significant shift of the focus of the study
in reading research from data-driven to concept-driven or reader-driven (Carrell, 1988;
Klein, 1988).
One of the earliest models of reading that questioned the bottom-up models was
proposed by Goodman (1965, 1966, 1967/1976). It was called Psycholinguistic Model
of Reading. In this model, readers are said to rely on their existing syntactic and
semantic knowledge structures to minimise their reliance on the graphic display and the
graphophonemic knowledge.
Frank Smith (1985), unlike Goodman, did not propose a model of reading. But his
description of the linguistic and cognitive processes in reading has called attention to a
similar issue that Goodman tries to deal with in his model. Smith noticed that
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redundancy was inherent at all levels of language and that readers enjoyed remarkable
flexibility in creating a meaning for the text at hand. His findings have lent top-down
models considerable support.
According to Smith (1985), reading comprehension is dependent on two kinds of
information: (1) visual information, which is perceived from the print and (2) nonvisual information, which comprises readers' understanding of the relevant language,
their familiarity with the subject matter and their general ability in reading. The nonvisual information is in readers' heads and is "behind the eyes" as Goodman (1970)
puts it. The relationship between visual information and non-visual information in
terms of their contribution to reading comprehension is mutually inverse: the more
non-visual information has been acquired, the less visual information is needed; and
the less non-visual information is available, the more visual information is required
(Smith, 1985). To put in another way, it seems as if the comprehension of a text
requires a definite amount of information -- the more one gets through non-visual
information, the less one depends on visual information.
According to Smith and Goodman, reading can be considered as a matter of asking
questions about what is being read and getting the answers to those questions through
reading (Goodman, 1970). It is in this sense that Smith (1985) claims that
[t]he one aspect of reading all have in common is that questions are asked
of the text. Comprehension occurs when answers to these questions are
found. Letter identification, word identification and the comprehension of
meaning are independent consequences of asking different kinds of
questions of text. Comprehension need not require word identification,
which in turn need not require letter identification. (p.124)
In the top-down models, reading is not viewed as decoding the orthographic forms into
sound signals, as it is in bottom-up models. Instead, reading is perceived as a process
that starts "with what is already in the reader's head, not with the printed page"
(Devine, 1986, p.9) and the meaning "is in the reader's mind and is used to figure out
letters, words, and sounds" (Devine, 1986, p.9). This from-head-to-text or from-top-tobottom conception of the reading process has led to its being called a "top-down"
approach. Although, as Carrell (1988) pointed out, neither Goodman nor Smith have
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ever claimed to be top-down in their approach to reading, their pioneering research has
been characterised as a top-down approach by some reading experts.

2.3 The interactive approach
The bottom-up approach in reading research captured the overall linear reading
process, from letters to words, from words to sentences and from sentences to the text.
The top-down approach, on the other hand, revealed the constructive role of the reader
in reading. But some other reading theorists tended to believe that "efficient and
effective reading -- be it in a first or second language -- requires both top-down and
bottom-up strategies operating interactively" (Carrell, 1988, p.4). Stanovich (1980)
considers that "higher-level processes interact with, and direct the flow of information
through, lower-level processes [in reading]" (p.34). Like Stanovich, Rumelhart
(1977/1994) takes the view that reading involves the interactions among various
sources of information.
Reading is the process of understanding written language. It begins with
a flutter of patterns on the retina and ends (when successful) with a
definite idea about the author's intended message. Thus reading is at
once a "perceptual" and a "cognitive" process. It is a process that bridges
and blurs these two traditional distinctions. Moreover, a skilled reader
must be able to make use of sensory, syntactic, semantic, and pragmatic
information to accomplish his task. These various sources of
information appear to interact in many complex ways during the process
of reading.
(Rumelhart, 1977/1994, p.864)
According to Rumelhart (1977/1994), the interpretation of the meaning of what is read
depends very much on the contexts in which the text is encountered and the
understanding of information at one level of analysis can often depend on the
understanding of information at a higher level. In his view, the interpretation of the
meaning of the text may be said to be the product of the simultaneous interactions
among all knowledge sources applied in the course of reading. The stage
representation of the interactive model of reading provided by Rumelhart (see Figure
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2.1) may illustrate his hypothesis about the interactions among the various information
sources during the course of reading.
Image removed due to copyright reasons.
A complete copy of this theses available in print from University of Ballarat Library.

Figure 2.1 A Stage Representation of an Interactive Model of Reading
(From Rumelhart, 1977/1994, p.878)

The feature of interactiveness is fairly clear in the model. When reading begins, visual
signals, the graphic inputs, are perceived and stored in a Visual Information Store. A
Feature Extraction Device then operates on the visual information and extracts from it
the relevant features to be sent to the Pattern Synthesiser. The Pattern Synthesiser, in
turn, activates the relevant Syntactical Knowledge, the Semantic Knowledge, the
Orthographic Knowledge and the Lexical Knowledge to process the visual features
from Feature Extraction Device and, consequently, produces the most probable
interpretation of what is read.
The specific devices per se, which make up the model, may not differ significantly
from those in a bottom-up model. What makes the difference is the relations between
and among these devices. Rumelhart emphasises the interactive relations between those
devices, or rather, the interactions among the information from different sources.
According to Rumelhart's model, the perception of words depends on the syntactic and
semantic environment in which the words are encountered. Similarly, the perception of
syntax relies on the semantic context in which the string of words appears. The same is
also true for the interpretation of the meaning of the text, for it is dependent on the

general context in which the reader encounters the text. It follows, therefore, that
reading comprehension may be perceived as a procedure of producing the most
probable interpretation of the message encoded by the writer in the text, an interactive
use of the sensory, syntactic, semantic, and pragmatic information available to
construct the meaning of the text.
What is most remarkable in Rumelhart's model is his modelling of the working
mechanism of the Pattern Synthesiser. Inspired by the development of the parallel
computer and the algorithm adopted for the computer system for syntactic processing,
Rumelhart (1977/1994) hypothesised that the Pattern Synthesiser in his model was
functioning in a parallel manner, processing distributed information simultaneously.
This mechanism has later developed into a model of distributed parallel processing.
There are two observations that need to be made about Rumelhart's interactive model
of reading. First, among the many information sources that may affect reading
comprehension, only two kinds have been taken into account, namely the information
sources of the contents of the text and those of the reader's prior knowledge. Other
psychological and sociocultural contextual factors, such as attitude, interest,
motivation, physical environment, time, place, etc, have all been left out, although
they have been found to have some effects on reading comprehension (Chall & Dale,
1995; Gilliland, 1972; Pearson, 1984; Ruddell et al, 1994).
The exclusion of those psychological and sociocultural factors from the model has
both its merits and demerits. It is advantageous and necessary, when the model is
meant to reveal some essential rather than comprehensive processes or features of
reading. Keeping minor details together with the major ones may lose the major
features of interest in the labyrinth of details. Intuitively, people may very well agree,
on the basis of their personal experiences, that psychological and sociocultural factors
may sometimes have an extraordinary influence over their reading comprehension, but
at the same time also agree that reading comprehension normally depends on the
information extracted from the text and the knowledge they have already acquired.
The disadvantage of excluding some psychological and sociocultural factors from the
model, on the other hand, may result in a simplistic conception of what is elusively
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complex in reality. However, as long as the potential danger is fully articulated, the
problem is diminished to tolerable level. Just as Rasch (1960/1993) noted about
models in classical physics, "… the laws do not at all give an accurate picture of
nature. They are very simplified descriptions of a very complicated reality. The laws
describe an ideal universe, a model, on which reality may be mapped - leaving aside a
lot of details" (p.10).
Another observation needs to be made about the interactive model of reading in that
reading comprehension which is a purposeful effort on the part of the reader to
generate an interpretation of a particular text has to be adaptive and variable in nature.
Though implicit in the presentation of the model above, it should not be too difficult to
infer from the model that the graphemic inputs, the reader and the context for the
reading event are all variable. When the text changes, its interpretation is bound to
change. Even if the text does not change, reading comprehension cannot be the same
when the situation changes or the reader changes. Therefore, a model of reading has to
be flexible and adaptive enough to accommodate the varying situations in which it is
supposed to operate, and this will be the topic for the next section.

2.4 The interactive approach and schema theory
Rumelhart's interactive model of reading is of crucial importance to the present
research project. Its synthesising of visual and non-visual information in relation to the
construction of the most probable interpretation of what is being read forms part of the
foundation of the Schematic Developmental Model of Reading Comprehension in L2,
an outcome of the present research project. It follows, therefore, that considerable
space in the chapter will be devoted to the discussion of the model, especially the
issues and theories associated with it.
When initially proposed in 1977, Rumelhart's interactive model of reading was not
presented in specific relation to schema theory. But, in my opinion, it may acquire
additional explanatory power if it is conceived in relation to schema theory, a
psychological cognitive model of knowledge. Meanings conveyed and reconstructed
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through language in communication is notorious for their elusiveness from systemic
description and analysis. Schema theory in cognitive psychology, however, offers a
rather convincing explanation of the construction and representation of meaning in
human mind. As a theory about knowledge, the notion of schema is used, according to
Howard (1987), as an attempt to model how knowledge is represented in human minds
and how such an account of knowledge representation facilitates the understanding of
some use of knowledge, such as what happens in reading comprehension.
As described in the works of Anderson (1978), Adams (1979), Anderson & Pearson
(1984), Rumelhart & Norman (1978), Rumelhart (1984), Carrell (1987), Carrell &
Eisterhold (1988), Rumelhart & et al (1988) and Strauss & Quinn (1997), a schema can
be defined as an organised body of knowledge, a generic pattern or a representation of
knowledge that has been abstracted from experience about the objects, situations,
events, sequences of events, actions, sequences of actions, etc.
Schema theory suggests that schemata have at least six major features:
1. Schemata have variables.
2. Schemata can embed, one within another.
3. Schemata represent knowledge at all levels of abstraction.
4. Schemata represent knowledge rather than definitions.
[…]
5. Schemata are active processes.
6. Schemata are recognition devices whose processing is aimed at the
evaluation of their goodness of fit to the data processed.
Rumelhart (1980, pp. 40-41)
These six features of schemata are of crucial importance for the present study and will
be discussed in greater detail in Sections 2.4.1, 2.4.2 and 2.4.3, respectively under the
headings: "Schemata have variables and may embed", "Schemata represent
knowledge" and "Schemata are active processes".

2.4.1 Schemata have variables and may embed.
According to schema theory (Adams & Collins, 1979; Anderson & Pearson, 1984;
Carrell, 1984b), a schema may be conceived as something that has a structure like a
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network of relations. It contains a potentially indefinite number of variables and
constants, (also known as conceptual components, elementary units), which are
traditionally likened to slots. Each slot in such a schema is filled with relevant
information (also called expectation), that is gained through individual experiences and
that is to be instantiated (or realised or specified) when it is activated. Generally
speaking, the expectations that a schema has for its componential variables may
provide the reader with a basis for making inferences about the text.
Furthermore, schemata are also structurally malleable, allowing for series of
embedding, and capable of accommodating abstract information at any level
(Rumelhart, 1980, 1984). In other words, schemata that concern different levels of
abstraction may very well embed one within another. For example, the knowledge of
the pattern of alphabetic letters may be embedded in the knowledge of a word; and the
knowledge of the word, in turn, may be embedded in the knowledge needed for the
construction of sentential meaning. Similarly, the linguistic knowledge of a language
may be embedded in an even broader domain of knowledge, say, ideologies and
cultures. Structurally speaking, the whole of prior knowledge that individual readers
may tap into in reading may be conceived as a huge network of schemata. (The issue of
the connectionist relation among the componential units of the network will be further
discussed later in the chapter.) Each schema represents a domain or sub-domain or subsub-domain or nth-sub-domain of knowledge that has been accumulated in life. All
these domains or sub-domains of knowledge could be considered as components of the
total network of schemata of knowledge and they are all connected in one way or
another. For example, one's schema of a restaurant may be connected with numerous
other schemata. It may be connected directly or indirectly to schemas of architecture,
food science, recipe, knowledge of nutrition, table manners, beverage and so on. The
list of the direct and indirect connections may go on and on until it includes all the
schemata that make up one's whole prior knowledge.
Such a hierarchical and embedding structure of schemata entails the inheritance of
relevant features by a sub-schema from a higher level schema. And the interconnected
relations among various schemata and sub-schemata demonstrate the labyrinthine maze
that relates the various areas of knowledge that one accumulates in life (Anderson &
Pearson, 1984; Rumelhart, 1980).
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2.4.2 Schemata represent knowledge
Like script theory and frame theory in cognitive psychology (Galambos, J. A.,
Abelson, R. P., & Black, J. B., 1986; Minsky, 1988), schemata are meant to represent
rather than define knowledge. They are not modelled to inform what knowledge is;
instead they are designed to demonstrate how knowledge is represented in human
minds and how it is used in real situations.
The operations of schemata in terms of knowledge presentation or information
processing may be analogous to what a script may mean to the performance of a play.
Schemata are like the scripts of a play because, according to schema theory, they
contain variables that are associated with different aspects of the environment and that
allow for different instantiations in different situations. As an illustration, consider the
example of a play again. The variables of the schema of play may include character,
settings, props and plot and each of the variable may take on a different value in a
different play.
The knowledge represented by schemata may also be compared to an informal, private,
unarticulated theory about the nature of the relevant events, objects, or situations. They
are informal and private, because schemata are constructed through individual
experiences of learning. They are bound to vary from person to person since no two
people may have identical experiences. Schemata are also unarticulated because people
frequently do not have clear knowledge of the structure and the relations among the
componential elements that make up the schema. What they are aware of is usually the
result of the operations of relevant schemata. To be more specific, one may not be able
to articulate what elements a play needs to include or how a plot is expected to develop
but one feels puzzled when one cannot identify who is the antagonist or the protagonist
in a play or what is going on among the characters in a play. Such puzzlement about
the content of a play, however, may well be considered as the result of the operations
of the schema of play that one has already accumulated in life. A schema of play
usually expects the instantiation of such variables as character and plot. When they fail
to be instantiated, the schema may then send out a signal of error, advising the need for
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the information about the characters and plot in order to reach an interpretation of the
play. A failure in the instantiation of those expectations usually results in the feeling of
puzzlement. To solve the problem, one may be prompted to look for the expected
information in the data available, through going over the relevant part of the play etc.
Just as the example of reading a play may have indicated, through their instructive
effects, schemata provide the reader with a "theoretical" basis or framework whereby to
interpret the world encountered in reality or to predict the unobserved events or details
in a text. (See Anderson & Pearson, 1984, for a more detailed discussion of the
operations and functions of a typical schema - the SHIP CHRISTENING schema.)
Furthermore, the way schemata represent knowledge and the way they are used in
reading can still be likened to the procedures or a parser in a computer program
(Rumelhart, 1980). Schemata are thought to have a well-defined constituent structure.
Through executing their procedures and sub-procedures on the values resulting from
the instantiation of their variables or the variables of their sub-schemata, schemata may
determine whether and to what extent they may account for the observed events so as
to respond accordingly.
To illustrate the procedural property of a schema in its evaluation of goodness of fit to
the data being processed, consider the example of reading a play again. A computer
program is usually composed of series of procedures which may, in turn, consist of a
series of sub-procedures. Therefore, the schema of play may have characters, settings
and plot as its major componential procedures (i.e. its major sub-schemata), which
process the information about characters, settings and plot respectively. The procedure
for processing the information about plot may, in turn, comprise some sub-procedures
(i.e. sub-schemata at a lower level) for the plots of different types of structures.
When the data inputs are perceived, the parsing procedure is activated to determine the
nature of the information extracted. Suppose that the information received is about the
plot of the play. The information is then passed onto the major procedure of plot,
which, in turn, activates (or calls on) its sub-procedures to process the information
received. If the activated (or called) sub-procedure for the plots of the flash-back type
of structure shows a good fit to the information received, it will then pass the value of
the goodness of fit to its activating (or calling) procedure (i.e. the procedure of plot).
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Having received the value returned from its sub-procedure, the procedure of plot is
instantiated and the configuration of the schema of play is then adjusted accordingly,
showing the reader's interpretation of the plot of the play.

2.4.3 Schemata are active processes
It has been indicated in the discussion of knowledge presentation in the previous
section that schemata are active processes. They are active because they take the
initiative in evaluating their goodness of fit to the data being processed and in
providing necessary guidance for information processing.
For a better appreciation of the activeness of schemata in information processing, it is
necessary to look at the contributions that they are assumed to make in information
processing. Schema theory proposes a psychological account for the activation of
schema. It assumes that the activation of a schema may either be conceptually driven
(top-down) or data-driven (bottom-up). When a schema is activated in a conceptually
driven manner, it activates its sub-schemata in the expectation that they will be able to
process the part of the information received and provide an account for the portion of
the observed event or details. The activation of sub-schemata may also be executed in a
data-driven manner, because the information extracted successfully through reading
activate schemata which may in turn activate simultaneously other schemata, to which
the activated schemata pertain. The operation of schemata in the processes of
perception and comprehension in reading may thus be summarised as follows:
Some event occurs at the sensory system. The occurrence of this event
"automatically" activates certain "low-level" schemata (such schemata
might be called feature detectors). These low-level schemata would, in
turn, activate (in a data-driven fashion) certain of the "higher level"
schemata (the most probable ones) of which they are constituents.
These "higher level" schemata would then initiate conceptually driven
processing by activating the subschemata not already activated in an
attempt to evaluate its goodness of fit.
Rumelhart (1980, p.42)
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As soon as a schema is activated, the evaluation of its goodness of fit may be said to
have started. The evaluation of goodness of fit may be taken to be analogous with
parameter estimation and hypothesis testing and may be classified into three modes in
relation to their contributions to knowledge presentation and use: accretion, tuning and
restructuring (Devine, 1986; Rumelhart, 1980). The mode of accretion refers to simple
instantiation of schema. It takes place when the information received agrees with the
expectations of the relevant variables of the schema and specifies consequently the
values those variables are to take. The mode of tuning refers to modification of schema.
It happens when the information received leads to some modification of the schema:
changing a constant into a variable or a variable into a constant, for instance. A third
mode is the mode of restructuring. It operates when a schema undergoes some
significant structural change before it can accommodate the data being processed, such
as the addition of a new variable and/or the deletion of a variable (Devine, 1986;
Rumelhart, 1980; Rumelhart & Norman, 1977, 1978).
So far as reading comprehension is concerned, the three modes of operation by a
schema may account for some differences in knowledge presentation and use. In a
reading event, whenever in-coming new information is encountered, relevant schemata
are activated and instantiated. If the activated schemata are fit, or adequate, to
accommodate the observed events and if the observed details of the events simply
instantiate the activated schemata in a manner of "fact finding" or "fact learning", the
operations of those schemata may be considered in a schema accretion mode. Consider
again the example of reading a play. If the information extracted through reading
instantiates readily the expectations of the variables like character and plot, the reader,
guided consciously or unconsciously by his/her schema of play, follows the
development of the plot without any difficulty. When the reading event comes to the
end, the reader understands what the play is about and forms his/her interpretation of
the play. It needs to note that schemata often operate in an accretion mode. It is rather
common in reality that the observed fragmentary details, such as some details of the
events depicted in the play, may leave some lasting traces in the schema of play and
consequently enrich the accumulated knowledge of play (Devine, 1986; Rumelhart,
1980).
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But sometimes the schemata available are inadequate in accommodating the in-coming
information and they have to undergo some changes to tune in to the new information
observed through reading. Such modification of a schema may take the form of
changing the default values of the variables of the existing schemata, replacing a
constant with a variable, or changing a variable into a constant. Operations by those
schemata in the schema tuning mode provide an interesting simulation of the cognitive
processes in knowledge modification resulting from reading (Devine, 1986; Rumelhart,
1980). For example, if the play that the reader is reading has a surprising ending, then
the value that the variable of ending is instantiated with does not fall within the
expected range. To accommodate this new piece of information perceived in reading,
the variable of ending has to operate in the schema tuning mode and expands its range
to include a value of surprising ending.
It is still possible, however, that neither the simple activation nor the modification of
the existing schemata may prove adequate and that the reader has to create new
schemata to accommodate the new information observed in reading. Usually this may
involve copying analogously an old schema, but with a few new variables added or
deleted. In a strict sense, no newly-created schemata can be constructed from scratch.
They are bound to be constrained by the existing schemata and they have always to be
constructed on the basis of the existing schemata, too. Continue to use the example of
reading a play. If the play is set against a background of a Chinese take-away, and the
reader happens to be a Chinese boy who has never been abroad or seen a Chinese takeaway. To comprehend the play, he has to construct a new schema by copying his
existing schema of restaurant and replacing some existing variables with new ones,
such as the changes in service, food style, size of the building, etc. He must make sure
that the new schema can take in all the particular details and events depicted in the
play. Such operations by schemata in the mode of restructuring help to explain why
any new piece of knowledge gained in reading is bound to draw more or less on the
prior knowledge, and in one way or another (Devine, 1986; Rumelhart, 1980).
The three modes of operation by schemata may take place at any level or stage during
reading comprehension. When reading begins, the incoming new information activates
relevant schemata and is matched against the expectations of the schemata. The
information compatible with the expectations fills the relevant slots with concrete and
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specific instances or, in other words, instantiates the activated schemata. As the
incoming information may contain something new or unexpected for the activated
schemata, and such new information cannot readily fall in with the expectations and
instantiate the relevant slots, the activated schemata may have to modify their variables
or constants so as to accommodate or tune in to the new information. It is still possible
that the new information can find no match with any of the existing variables of the
activated schema and that the existing schemata have to construct some new slots (or
variables) to accommodate the new observed details in reading and thus result in
schema restructuring.

2.4.4 A schematic account of reading comprehension
Schema theory assumes that a text does not in itself carry meaning (Adams & Collins,
1979; Rumelhart, 1980). Rather, a text only provides directions for readers, showing
how they are expected to construct the meaning of the text on the basis of their own
previously accumulated knowledge. In reading, schemata are activated to provide
instructions for the reader to relate the data being processed to his/her previously
acquired knowledge and shape it accordingly. But schemata are not insulated from the
external environment nor are they immune to changes. On the contrary, they are very
sensitive to the contexts, constantly evaluating their goodness of fit to the data being
processed in a manner of parameter estimation and hypothesis testing. They
continuously configure themselves to accommodate the ever-changing incoming
information so as to yield in the end an interpretation of the whole text.
So far as a particular reading event is concerned, the construction of the interpretation
of the text by a reader, according to schema theory, may be conceived as the process of
constructing an adequate configuration of schemata activated on the basis of evaluating
the goodness of fit between the schemata and the data being processed (Rumelhart,
1980). Perhaps the central function of schemata, as Rumelhart (1984) notes, "is in the
construction of an interpretation of an event, object, or situation -- in the process of
comprehension" (p.3). Generally speaking, schemata are activated, instantiated and
assembled into an adequate configuration, a particular model of the situation that is
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allegedly depicted by the text. During the process of the configuration of the model, the
total set of schemata that are available for interpreting the text encountered in reading
may be said to represent the prior knowledge the reader needs to draw upon in reading
and constitute the reader's individual and private model of the world as he/she knows.
Furthermore, the configuration of this particular model is constantly developed, tested
and modified, providing a coherent account of the various aspects of the text. What is
crucial in this schematic account of reading comprehension is that the configuration of
the activated set of schemata is bound to involve the coordinated bottom-up and topdown interactive processing activities of schemata at all levels and that the
configuration of those activated schemata is under constant testing and modification as
well.
As noted earlier in the chapter, schemata have variables and can embed one into the
other. According to Rumelhart (1980, 1984), the activation of schemata at lower levels,
such as those concerning the visual graphemic information processing, not only
instantiates the relevant schemata through valuing their variables but also evokes in a
bottom-up manner those schemata at higher levels, say, the level of letters. Similarly,
the instantiated schemata at the level of letters are bound to trigger, in turn, their
superordinate schemata, words for example. The higher schemata compete to fill their
slots with elements from the levels beneath and, at the same time, they act reversely
from top down on the lower schemata, setting the default values to the uninstantiated
variables and providing the framework for the evaluation of the goodness of fit of the
configuration of schemata at the lower levels. The hypothesis of the most probable
interpretation at the lower levels is thus tested, modified or discarded accordingly.
The testing of the goodness of fit to the data being processed and the modification of
the configuration of the set of schemata activated are conducted repeatedly and
constantly throughout the whole reading event. The bottom-up and the top-down
processing interact upon each other at all levels in the hierarchical structure of
schemata activated during the course of reading comprehension. For example, the
recognition of letters often depends on the surrounding letters that form the possible
word or even phrase. This is particularly so when it comes to a handwritten text or a
text of poor printing quality. The same is equally true at higher levels. Consider the
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following example adapted from the one given in Words at Work: Lectures on Textual
Structure (Quirk, 1986).
The trade minister has presented a persuasive case for stopping the export
of strategically sensitive materials. So industry must look at this question
very seriously indeed. (p.21)
The interpretation of the meaning of "this question" in the second sentence as "stopping
the export of strategically sensitive materials" may be tested and justified by referring
to its linguistic context, the interpretation of the first sentence, especially what is meant
by "stopping the export of strategically sensitive materials". But if the word "So" in the
second sentence is changed to "But" as follows
The trade minister has presented a persuasive case for stopping the export
of strategically sensitive materials. But industry must look at this question
very seriously indeed.
The interpretation of the meaning of "this question" in the second sentence as "stopping
the export of strategically sensitive materials" may not be justified by referring merely
to its linguistic context, the interpretation of the first sentence. Just as defined in the
dictionary, the schematic information of but about its use will expect and accept an
interpretation about a concessive relation between the two sentences but not an
appositional one. The interpretation of the second sentence, therefore, will have to
depend not only on its linguistic context, the interpretation of the first sentence, but
also some other factors that are not explicitly stated and yet presumed to be part of the
schema of export policy. For a proper interpretation, the reader needs to investigate a
context other than the linguistic one in order to identify those factors that may
justifiably discourage the industry from accepting the trade minister's policy of
"stopping the export of strategically sensitive materials".
It should not be difficult to see that such a schematic account of reading comprehension
provides a basic simulation of the general processes of meaning construction in reading
and the interactions among different knowledge sources involved. It may also help to
explain why people may read different meanings to the same text or may fail or
misinterpret the meaning of a text. This will be discussed in the following section.

34

2.4.5 A schematic account of variations and errors in reading
Schema theory also offers a fairly convincing explanation of some variations or errors
that are commonly found in reading practices. Since schemata are bound to be
activated in any reading event, just as schema theory claims (Adams & Collins, 1979;
Anderson & Pearson, 1984), it is possible that the activation of schemata may be
susceptible to varying manipulations on the part of the reader and thus result in
variations or misinterpretations, or even failure in comprehension (Carrell, 1984b). In
other words, difference between the schemata activated by the reader and the intended
schemata by the writer, the absence of the intended schemata on the part of the reader,
or a failure in activating appropriate schemata by the reader may all lead to variations
or misinterpretations in reading.
It is not uncommon in reading practices that different readers may interpret the same
text differently. For example, some readers of The Adventures of Tom Sawyer (Twain,
1980) consider that it is a story about a boy's fictitious adventures while some others
may consider it an exposure of the injustice of slavery in the United States at that time.
Following schema theory, such variations in the interpretation of a text may be due to
the difference in selecting the schemata activated for the reading task. When incoming
information contains something that may simultaneously fit in with a number of slots
that belong to different schemata, the reader usually selects the one that he/she believes
is what the writer has targeted. Since their selection of the most probable schemata is
largely based on their knowledge accumulated in their personal learning experiences in
reading and in life, their decisions on the schemata are likely to vary from person to
person. Consequently the selection of one particular schema over other possible ones to
accommodate the information conveyed by the data being processed may then be held
as a source of variation in the ultimate interpretation of the text.
It is still possible that the reader's schemata have been accumulated in a context
culturally different from the one that the writer has presumed for the text. When the
reader uses the existing schema to organise the information extracted from the text,
he/she may then encounter the problem of misinterpretation or even non-
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comprehension because of the mismatch between the two culturally different schemata
(Carrell, 1984b). For example, if a Chinese country boy who is ignorant of western
wedding ceremony is asked to read a report of an English wedding ceremony, his
existing schema of wedding ceremony commonly found in Chinese rural areas is most
likely to cause him to misinterpret, or to get lost in, some details of the report.
Similarly, an error in the interpretation of a text may also be a result of improper
manipulation of schemata (Carrell, 1984b). According to schema theory, it is possible
for the incoming information to contain some features that may activate some
irrelevant schemata. Experienced readers will be able to rely on their knowledge of the
relevant higher schemata to ignore those features while the inexperienced readers may
well be misled by them and thus activate a wrong schema resulting in misinterpretation
or non-comprehension.
Another possibility is that some inexperienced readers may overlook or even reject
some features that are found to be different from the expectations of an existing
schema. When this happens, the schema they use to organise the incoming new
information usually deviates from what is expected by the writer and thus results in
misinterpretation or non-comprehension.

2.4.6 Schema theory and connectionism / parallel distributed processing
/ neural network modelling
Schema, though extremely popular among current accounts of information processing,
is indeed not very well defined (Grabe, 1991). As a notion of a history of over two
hundred years, its definition and the conception of its structure have undergone
considerable changes over time from Kant's to Bartlett's, from Piaget's to Minsky's and
Rumelhart's (Anderson & Pearson, 1984; Rumelhart, 1988; Strauss & Quinn, 1997).
For example, currently there is great interest in connectionist explanation of a schema
and its operation. Since this type of schema has been adopted for this study, special
emphasis is placed on the review of the connectionism and the operations of a
connectionist schema.
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Generally speaking, conventional schemata tend to be conceived as something with a
network of slots, functioning like those in a storehouse where a body of knowledge is
stored (Adams & Collins, 1979; Anderson & Pearson, 1984; Rumelhart, 1980). Such a
conceptualisation of individual schemata as a single entity with a definite number of
slots to take in disparate pieces of information, though easy to comprehend, is
incompatible with the malleability that schemata are expected to have. In Rumelhart,
Smolensky, McClelland and Hinton's (1988) view, when schemata are conceived as
such, they "seem to lack the flexibility and generativity that the schema requires"
(p.19). To overcome the unwieldiness of the conventional model of schemata,
Rumelhart suggests that schemata should be more concerned with mental
representation of accumulated knowledge than providing definitional information.
According to them, schemata should represent the structure of the mind and should also
be able to accommodate the pieces of knowledge attained through individual learning
experience in life. They propose an account of what a schema is like as follows:
Schemata are not "things." There is no representational object which is a
schema. Rather, schemata emerge at the moment they are needed from the
interaction of large numbers of much simpler elements all working in
concert with one another. Schemata are not explicit entities, but rather are
implicit in our knowledge and are created by the very environment that
they are trying to interpret. (p.20)
According to this view, schemata are not stored in memory and "nothing stored
corresponds very closely to a schema. What is stored is a set of connection strengths"
(p.21; original emphases). One of the contributions that Rumelhart and his colleagues
have made to schema theory is this connectionist conception of the mental structures
of schemata.
Unlike other models of schemata, connectionism (also known as Parallel Distributed
Processing and neural network modelling) offers a model of human information
processing that is more powerful in simulating and explaining some features that are
found in reading comprehension.
Biologically speaking, one is born with all one's brain cells at birth. What is
miraculous in the brain is what happens in the first two years of life, especially from
the zero to three-month old, fifteen-month old and two-year old in life. During this
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important period of life, numerous connections start to be forged among the brain
cells. These connections are massive and grow as one grows post-natally and enable
one to have an individual and unique brain, because those connections mirror one's
idiosyncratic, highly personal experiences of learning. In other words, the growth of
the connections between the cells accounts for the growth of the brain after birth.
These connections reflect one's experiences in life and, in turn, influence one's
perception and learning in future and everything subsequently seen is interpreted in the
light of what has already been seen (Greenfield, 2000).
So far as information processing is concerned, the essence of schema theory is the
learned or innate "mental structures" that it models to account for the organisation and
presentation of the accumulated knowledge. According to Strauss and Quinn (1997),
knowledge is better conceived as something "implicit in the network of links among
many simple processing units that work like neurons [in the human brain]" (p.51).
Adams (1990) also notes that the "central assumption of connectionist theories of
learning is that knowledge is built upon the elements, pieces, or components of our
experiences" and "[knowledge] consists of learned relations among them" (p.196).
Hence the name of connectionism. Furthermore, since the neuronic elements are
distributed all over the network and the signals coming to them are processed in
parallel with each other, such a modelling of the mental structure of a schema is also
called a model of parallel distributed processing (Rumelhart, Smolensky, McClelland
& Hinton, 1988).
To appreciate the neural metaphor of the schematic structure, it is helpful to look
briefly at the performance of a simple neuron in the retina (Nelson & Illingworth,
1990; Strauss & Quinn, 1997). A typical neuron in the retina performs only two
functions: firing or not firing, when receiving the signals (i.e. impulses) that come to it
through its individual dendrites. Those visual signals vary in their strength: some are
stronger (i.e. excitatory) while some others are weaker (i.e. inhibitory). The effects of
all the signals perceived are summed. If the sum is equal to or greater than the
threshold for the neuron, then the neuron fires, sending out its output through its axon,
otherwise, it does not fire. What is of crucial interest in this neural metaphor about the
performance of individual neurons is the weights that individual incoming visual
signals carry with them and the threshold (i.e. criterion) that the neuron has for its
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firing. The varying weights carried by the incoming visual signals sensitively reflect
the differences among the inputs and the threshold, on the other hand, represents the
knowledge that the neuron has accumulated through previous experiences in
processing the signals of the kind.
For a better conceptualisation of the algorithm of a connectionist schema, it is
worthwhile to look further at a connectionist computer model, which realises parallel
distributed information processing (Nelson & Illingworth, 1990). In a simple computer
neural network, there are at least three layers of neuronic elements: the layer of
sensory elements (also called the input layer), the layer of motor elements (also called
the output layer) and the layer (or layers) of evaluation (more commonly known as the
hidden layer(s), because they are hidden between the two interfaces that relate the
network to the external environment). The elements in the input layer are activated by
particular features perceived, functioning as a buffer of the input signals. The elements
in the output layer execute the targeted actions that the network is designed for. The
elements in the hidden layer are internal to the network, having no direct contact with
the external environment, and yet performing the crucial decision-making function.
Ironically however, all that an element in the hidden layer does is very simple: receive
excitatory and inhibitory signals, combine them and send out its positive or negative
response to other elements. What is most interesting in such simple performance by
individual neuronic elements is that, although no single element knows much,
thousands of them working in parallel may work wonders -- producing highly
intelligent actions, which may even outperform human beings.
In conformity with the connectionist conception of knowledge, a connectionist
computer model represents knowledge not by symbols strung together like a sentence
but by simple processing units arranged as the layer of input, the layer of output and
the hidden layers in between (Strauss & Quinn, 1997). The knowledge presented in
this manner is more a dynamic tendency constrained by a set of strongly related units
of elements than something definite and static. Consequently, a connectionist
computer neural network is highly sensitive to the environment where it gets its input
signals from and it is also flexibly adaptive to the situations where it is applied.
Furthermore, such a neural network is also relatively stable because its reactions to the
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inputs are regulated in the sense that they are guided by previously learned patterns of
connections (i.e. the accumulated knowledge).
Schemata of the connectionist model resemble a connectionist computer neural
network in many respects (Strauss & Quinn, 1997). First, they both result from the
study of the workings of human neurons, and are both based on the neurological
findings about neuronic performance and functions in relation to information
processing. Second, being collections of elements that work together to process
information, they are both more concerned about how knowledge is acquired rather
than what is acquired. This special characteristic is probably due to the way they are
structured. Just as it is difficult to state explicitly what is meant by the individual
neuronic firing or not firing or what the individual threshold values in the network
may stand for, it is equally difficult to spell out what is actually learned or acquired by
the schema. Third, just as "schemata tend to remain out of awareness, with only the
responses a network settles into arising to consciousness" (Strauss & Quinn, 1997,
p.57), the working of the hidden layers in a connectionist computer neural network is
inaccessible to both the computer programmers and the user of the network. What is
accessible is nothing more than the responses produced at the output layer.
Despite considerable similarity, according to Strauss and Quinn (1997), connectionist
schemata and connectionist computer neural networks also differ significantly in at
least three respects.
First of all, they differ in the purpose for which they are designed. The introduction of
the notion of schema to reading research is an attempt to provide a better model that
may help to reveal the elusive and even mysterious processes of reading
comprehension. A schematic connectionist account of the representation of the readers'
prior knowledge in their minds helps to explain or accounts for their performance in
reading comprehension. In this model, all prior knowledge is conceived as a huge
network with all its components connected to each other in one way or another. When
we talk about a concept, a proposition, a domain or sub-domain of knowledge, we are
simply referring to a small or a relatively larger region on the huge network of
connections. What is of interest to reading research is that the model offers a good
account for the mechanism that underlies reading comprehension rather than the
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detailed blueprints of a laboratorial realisation of such a model to simulate human
reading comprehension. For computer scientists, however, a connectionist model
means a novel approach to get machines to perform like human beings.
Second, what reading researchers find most interesting in a connectionist model of
schema is that it offers a better simulation about how people build up schemata and
use them to construct an interpretation of what is being read. The computer scientists,
on the other hand, are more concerned with the algorithms that may get the machine to
work.
Thirdly, a computer neural network has to be complete in every detail before it can be
up and running. The connectionist model of schemata, on the other hand, has taken a
prominent position among theoretical models of reading well before its details have
been worked out. Besides, it is not meant to model reading comprehension in all of its
details. For example, just as the discussion of the structure of connectionist schemata
may have suggested, connectionist schemata are not good at presenting the contents of
knowledge. Similarly, experienced readers usually have little difficulty in stating what
is learned in reading. At best, connectionist schemata are one kind of the many
theoretical models of reading that provide a better simulation of the amazing
information processing that the human brain is capable of.

2.5 The interactive approach, the transactional theory and situational
context for reading
The advent of the interactive approach on the arena of reading research alerted the
professionals in the field of reading research to the fact that reading comprehension is
subject to the influences of a wide range of factors. Among the many features, such as
the cognitive psychological features discussed in the previous section, Rosenblatt
(1978, 1994) notices a communicative feature in reading comprehension. She believes
that the interpretation of a text is a matter of transaction, an act of communication,
between the reader and the writer via the text. Similarly, Halliday also notes the
impacts of the situational context on reading comprehension.
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In Rosenblatt's conception of reading, the bottom-up and the top-down approaches are
both correct in the sense that readers do perceive in a bottom-up manner the letters and
words in print and that they do use in a top-down manner their prior linguistic
knowledge and the knowledge of the world to get meaning from the print. But reading
is more than that. According to the transactional theory (Lin, 1996), reading is not a
personal event but rather a social event, an act of communication between the reader
and the writer, or an act of non-simultaneous communication with the reader on the one
side and the behaviour residue of the writer on the other. Rosenblatt (1994) explains
that
[e]very reading act is an event, or a transaction involving a particular
reader and a particular pattern of signs, a text, and occurring at a
particular time in a particular context. Instead of two fixed entities acting
on one another, the reader and the text are two aspects of a total dynamic
situation. The "meaning" does not reside ready-made "in" the text or "in"
the reader but happens or comes into being during the transaction between
reader and text. (p.1063)
The transactional theory provides a useful perspective for reading comprehension. It
questions the nature of the meaning of a text, which has long seemed static,
unquestionable and fossilised in black and white in the bottom-up models of reading.
According to the transactional theory (Weaver, 1994b), however, the text is simply a
set of signs or marks, which are potentially capable of being interpreted as verbal
symbols, and which do not possess a meaning that can be imposed on all readers. A
text is viewed merely as one participating party in the communicative act of reading
and the meaning of the text has to be constructed or negotiated through the transaction
between the reader and the text. It appears that, unlike the top-down approach which
considers meaning as something that the reader brings to the text, transactional theory
of reading attaches special emphasis to the process of negotiation for the meaning
between the reader and the text.
According to Rosenblatt (1994), the reader's interpretation of a text may come close to
fulfilling the writer's intention, if they both share at least a version of the same
language, if they belong to the same social and cultural groups, if they have received
the same level of education, and if they are engaged in the same discourse community
"such as academic, legal, athletic, literary, scientific, or theological" (p.1077). In other
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words, although it is impossible for the reader to arrive at the exactly same
interpretation of a text as the writer does, it is possible to attain a similar interpretation.
This is because with considerable similarity in the above mentioned factors, the reader
is more likely to bring to the text the prior knowledge, the acquaintance with linguistic
and literary conventions, and the assumptions about social situations required for
understanding implications or allusions and noting nuances of tone and thought
(Rosenblatt, 1994). Take the reading of a literary text, The Great Gatsby (Fitzgerald,
1950), for example. An appropriate interpretation of the meaning of the novel,
including its implications, allusions and the subtleness of its tone and style etc, may
require the reader to bring to the task a necessary variety of knowledge. Apart from the
knowledge of the same version of the language, the reader is also expected to have the
knowledge of the relevant literary conventions, say, the symbolic use of details, the
aesthetic exploitations of motifs, etc. The reader may also need to be acquainted with
the assumptions that the writer, Fitzgerald, has made about the specific social and
cultural situations in which Gatsby's tragedy takes place. Furthermore, the awareness
on the part of the reader about the potential possibilities of the development of the story
may also be necessary for the reader to build an interpretation that may fulfil the
writer's intention for the novel.
The transactional nature of meaning construction in reading indicates inevitable
discrepancy between the writer's intention and the reader's interpretation, and also
between different readers' interpretations of the same text. It seems impossible to find a
single absolute meaning for a text, or to expect any interpretation identical with the
writer's intention, because "each individual's experience is unique" (Rosenblatt, 1994,
p.1077) and no two people may share identical social, ethnic, educational, and personal
factors. The variability in the relationship between the reader and the writer, therefore,
entails the variability in the interpretations of the meaning of the text (Pearson &
Stephens, 1994). Weaver (1994) explains as follows the transaction between the reader
and the writer that may vary from situation to situation, from reader to reader:
To elaborate: the writer has, let us say, a novel in his or her head
(though, of course, much of the novel typically develops as one writes).
The writer chooses word symbols and patterns to represent that novel,
usually knowing full well that from the text thus created, the reader will
create his or her own novel. No two novels, so created, will ever be
alike. The novel I created from Anya Seton's Katherine at age fifteen is
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not the same novel I created upon re-transacting with the text at thirtyfive, and certainly the novel you create will never be the same as either
of mine. We bring different experiences, different schemas, to the word
symbols and patterns of the text. (p.27)
It follows, according to transaction theory, that the meaning that a writer intends for a
text is unlikely to be the same as what a reader derives from the text. Consequently, the
meaning of a text may not be perceived as definite or invariable. Instead, it may vary
from reader to reader, and is determined by the specific outcome of the negotiation
between the reader and the text. According to Weaver (1988),
… meaning is not in the text itself, whether the text be literary or
otherwise. Rather meaning arises during the transaction between reader
and text. Thus reading is a process, a transaction between reader and text
in a given situational context, an event during which meaning evolves.
(p.27)
In summary, transactional theory highlights the interaction that must be involved
between the reader and the writer via the text in reading. For an interactive approach
to reading comprehension, therefore, it is necessary to include not only the interaction
between bottom-up and top-down processing and the interaction among different
sources of prior knowledge but also the interaction between the reader and the writer
via the text (Grabe, 1988).
Like Rosenblatt, Halliday (1985) notes the contextual impacts on the construction of
the meaning of a text. But instead of focusing on the transactional relationship
between the reader and the writer via the text, he emphasises the relationships between
the text and its situational context. According to him, a text is “an instance of the
process and product of social meaning in a particular context of situation” (p.11),
which, in return, may also be said to be encapsulated in the text through a systematic
relationship between the social environment on the one hand and the functional
organisation of language on the other.
Halliday’s functional view of language highlights the different impacts that different
situational contexts may have on the construction of the meaning of a text. According
to him, people use their language(s) to do different things and they expect to achieve a
variety of aims and purposes through talking, listening, writing and reading. Such a
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situational context constrains the construction of the interpretation of the text through
its field, tenor and mode. Consider the example he uses to illustrate the relationship
between a text and its context of situation -- a love poem.

To Celia
by Ben Johnson
Drink to me only with thine eyes
And I will pledge with mine
Or leave a kiss within the cup
And I’ll not ask for wine

As far as the field of discourse is concerned, this is a love poem, or in a broadest term,
its field of discourse is love. When it comes to the tenor of discourse, the relationship
between the text and the situational context is shown in the participation of two
people, a man and a woman, or a lover and the loved. The third feature, the mode of
discourse refers to the particular part that the language plays in the interactive process:
the poem is a composition belonging to the genre of poetry, a product of the postElizabethan socioculture in the early seventeenth century. In other words, the field of
the poem is expressed through the experiential function “love” in the semantics, the
tenor of the poem is expressed through the interpersonal function “the lover and the
loved” in the semantics and the mode of the poem is expressed through the textual
function “the genre of poetry” in the semantics.
It must be noted that Halliday’s identification of the three contextual impacts of a text
on the construction of the meaning of the text heralds critical literacy theory (Baker &
Luke, 1991) and Freebody and Luke’s (1990) identification of the four roles (i.e. the
code breaker, the text participant, the text user and the text analyst) that a reader
performs simultaneously in a reading event. Halliday has brought to the attention of
the reading research community the influences of the multiple contexts over the
construction of the meaning of a text during a reading event. That is to be discussed in
the next section.
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2.6 Reading research and post-structuralism
A study of reading comprehension does not seem complete nowadays if it does not take
into account the influence of the sociocultural context of reading. Apart from
transaction theory, which emphasises the interaction between the reader and the writer
via text in reading comprehension, there also exists a trend in reading research to
extend further social and political context of reading and reading studies.
Since the 1980's, there has come about a shift of focus in the study of reading
comprehension from text-driven to reader-driven (Klein, 1988). There has emerged a
critical poststructural view of reading (also known as critical literacy theory), which
perceives reading as a fundamentally social and even political event. In a critical
poststructural view, as Luke (1991) puts it, reading is "an historic and culture-specific
competence which has been regulated institutionally in accordance with particular
economic and political interests" (p.6). Furthermore, Luke considers that reading "is
both 'produced' and done in particular, selected ways" (1991, p.6). According to
Pearson and Stephens (1994), critical post-structuralism tried to show "how the present
came to be as a result of political decisions that were made in the past" (p.37). Unlike
transactional theorists, who confine the study of reading to the two parties involved: the
reader and the writer, critical post-structuralists place the study of reading in an even
broader arena -- society. According to post-structuralism (Cherryholmes, 1988),
language is not something to be managed and consumed but something to be
understood and analysed within the forms of experience that the reader and the writer
accumulate in life and that they may bring to their tasks of reading and writing.
"[R]eading" -- whether conceived of as an indicator of moral virtue,
distinction and taste, deep linguistic competence, intelligence or
psychological skill acquisition -- is a social construction: a historic and
culture-specific competence which has been regulated institutionally in
accordance with particular economic and political interests. (Luke, 1991,
p.6)
In other words, critical post-structuralism does not conceive reading merely as a
cognitive and psycholinguistic process that involves only the reader's organised prior
knowledge and the text, nor does it believe that reading may be studied in an idealised,
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isolable, culture-free and reader-meets-text context. Instead, according to critical
poststructural viewpoint (Fairclough, 1992), reading is a form of visible social, cultural
and political practice and is subject to the constraints imposed by the historical,
economic, ideological, social, political and institutional contexts. The following four
sections give a brief review of the critical poststructural conception of reading in
relation to discourse, social action, power relations and ideologies. They will help to
construct a fairly comprehensive picture of the intricate and interdisciplinary context in
which the present study of EFL reading comprehension will be conducted.

2.6.1 Reading as a discourse
A critical and political view of reading is under considerable influence from critical
postmodernism advocated by French philosopher, Michel Foucault, especially his
notion of discourse and his interpretation of the role that power relations and ideologies
perform in relation to discourse. The discourse has been "a very diverse area of study"
(Fairclough, 1992, p.12). It may be conceived non-critically as verbal expression in
speech or writing in terms of linguistics, and be described or studied abstractly and
linguistically at various levels of structure, such as syntax, semantics, stylistics and
rhetoric as well as in terms of specific genres. Such a non-critical linguistic-oriented
approach to discourse may be found in the works by Halliday and Hasan (1976),
Brown and Yule (1983), and Coulthard (1985). But, apart from those more abstract
linguistic approaches, discourse may also be described and studied from a critical and
poststructural point of view, in terms of social practices and in relation to its contexts,
the relevant power relations and ideologies. Following the critical and poststructural
approach, discourse is conceived of as a body of knowledge, especially a relatively
well-bounded area of social knowledge (McHoul & Grace, 1993; Lemke, 1995) or as
an "identity kit" (Gee, 1990) with all the necessary information and instructions that
people need to have to be in a particular role, to act and talk in the way that they will be
recognised as such. According to Gee (1992), discourse may be considered as 'a
socially accepted association among ways of using language, of thinking, and of acting
that can be used to identify oneself as a member of a socially meaningful group or
"social network"' (p.21).
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2.6.2 Reading as a social action
According to the critical poststructural view of reading (Luke, 1991), the non-critical
linguistic-oriented approaches to reading research are weak in developing a social
orientation in the study and tend to overlook societal and ideological factors such as
power relations, historical, economic and ideological contexts. With special attention to
the constraints of contexts, especially the social and political influence, reading
practices are perceived by critical post-structuralists as social activities. Reading
research is therefore supposed to reveal the variability between reading practices and
heterogeneity within them as a synchronic reflex of processes of historical changes
which are shaped by struggle between social forces (Fairclough, 1992, 1995).
Perceived as social action in discourse, reading cannot be isolated from its contexts,
power relations and ideologies (van Dijk, 1997). It is considered by critical poststructuralists as a social action, because both the writer and the reader are not only the
two parties of a communicative event but also members of various social categories,
groups, professions, organisations, communities, societies or cultures. They may
interact not only as writer and reader but also as man or woman, black or white, old or
young, poor or rich, knowledgeable scholar or middle school student, friend or enemy,
English or Chinese, as well as many other social or cultural roles or identities in
differing situations.
Furthermore, as a social action, reading is intentional, involving both the writer's
intentions as well as the reader's. In a reading event, however, the writer's intention is
usually not explicitly spelled out in the text and it is usually the reader who ascribes the
intentions asynchronously to the writer and defines the writer as a member of a
particular social category. Consequently, disregarding whatever the writer's intentions
may be, they are ascertained and interpreted by the reader on the basis of what is
observed in the text and under the influences of the accompanying social implications
and consequences of the text.
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Moreover, as social action, reading cannot be detached from its context: the
participants, setting, and props (van Dijk, 1997). Determined by its social interactive
nature, reading is bound to involve certain participants, and certain circumstances,
settings and props. Just as reading cannot be fixed, the context for reading is flexible
and changing and may even need to be negotiated. To consider the contexts of reading
in greater detail, consider first of all the participants of a reading event: writer and
reader. The participants of a reading event are flexible, because they may perform not
only the roles of writer and reader but also some other roles in society, such as those
mentioned above - man or woman, black or white, old or young, poor or rich,
knowledgeable scholar or middle school student, friend or enemy, English or Chinese.
Simultaneous memberships of varying social groups influence and constrain both the
writer and the reader. The writer adapts what to write and how to write to at least some
of his/her roles that he/she assumes in society. Likewise, the reader brings to the
reading task his/her experiences and prior knowledge and may read his/her own
meanings into the text.
Apart from the participants, the setting of reading is also flexible, since the time, place
and special circumstances of the physical environment for reading cannot be identical.
The difference in setting may very well affect the presentation of the text by the writer
and the performance of reading by the reader. People do not write in the same manner
with different intentions or under different circumstances. The manuscript of a speech
in the parliament, a letter for a personal friend, a romantic short story or a naturalist
novel can by no means assume much similarity. It is equally impossible that the
reading of a scientific paper for new information resembles significantly the reading of
a popular magazine or the browsing of a furniture catalogue before sleep. The
flexibility of setting may be even greater, if taking into account the possible differences
between different writers and different readers in terms of their economic and social
status as well as their ideologies and educational levels and if considering also the
possible differences among the "theatrical" props of any two reading events.
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2.6.3 Reading and power relations
Reading is also subjected to the influence of power relations (McHoul & Grace, 1993).
To appreciate some fundamental functions of reading in terms of social action, it is
necessary to look at the social power relations between social groups and/or
institutions.
According to van Dijk (1997), social powers may be coercive, as they force people to
do what they are told. But most social powers are mental. Instead of controlling
people's activities through direct bodily force, they control the mental basis of human
actions, that is, people's intentions or purposes, and get people to perform a particular
action as if they were told to. Such a mental control may be realised through the
directive social status that a person enjoys. Mental control may also be realised through
persuasion, asking or even suggesting others to do something without resorting to any
explicit threat or punishment. Mental control may still be realised through hegemonic
norms, traditions, conventions or consensus, making people act as if they were acting
out of their own will and interests, totally free of constraints, as van Dijk (1997)
suggests:
… power is control of action, which requires control of personal and
social cognitions, which presupposes control of public discourse, which is
possible only through special forms of access, which may in turn be based
on political, economic, social or academic power resources (position,
ownership, income, knowledge, expertise, etc.). (p.22)
So far as reading is concerned, both the writer and the reader are subjected to the
control of a network of social power relations, either coercive or mental. Both the
writer and the reader may be coerced to write or read. For example, they are both told
to do so by their teachers. But they may also write or read out of their own "free will".
For instance, the writer wants to present to the public a specific message against racial
discrimination in the form of a short story and the reader, on the other hand, wants to
know what is told in the story. In this case, the writer and the reader may be said to act
out of their "free will". However, as a matter of fact, there can hardly exist a "free will"
in the strict sense, since both writing and reading are actions of intentions, which are
usually controlled or determined by the sociocultural and economic situations in which
the writer and the reader exist. Furthermore, the way a text is presented and the way the
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text is interpreted cannot be free from the constraints of social powers either, since they
are both subjected to the control or influence of the norms and schemata that are
prevailing in the society (or societies) where the writer and the reader live.

2.6.4 Reading and ideologies
The influence of power relations over reading may also take the form of ideological
constraints, which constitute the basis of the political and economic system and which
are imposed by the dominant social groups in order to legitimate their domination (van
Dijk, 1997). Unlike knowledge, which is judged by its truth, ideologies are more
concerned with their effectiveness in serving the best interests of the relevant social
group. To put it in another way, ideologies control what the social group hold as true,
even when their own truth value is still problematic. This is because what they
represent is the underlying principles of social cognition and they form thereby the
basis of knowledge, common attitudes, beliefs and power relations of the group.
Ideologies function like a basic framework for a social group, an interface between
collective interests of the group and the individual social practices of the group
members. Once shared, ideologies make sure that members of the group will generally
act in similar ways in similar situations and cooperate in joint tasks. So far as
individual members of the group are concerned, ideologies help them to "share a very
general identity, aims, values, positions, and resources in the general domains and
conflicts of daily life" (van Dijk, 1997, p.27). Furthermore, ideologies also provide
individual members of the group with fundamental guidance, which help them to act as
what they are, to decide what is good and bad, and to undertake a similar action in
situations of a given kind. As a logical outcome, ideologies contribute to group
cohesion, solidarity and the successful reproduction of the group.
In reading, the ideologies of the writer and the reader play a vital role in the
presentation and interpretation of the text, since both the writer and the reader write
and read as group members for whom the relevant ideologies prevail. As noted above,
both the writer and the reader may simultaneously belong to varying social groups,
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assuming different roles at once in society. It follows that both the writer and the reader
are susceptible to the mental control from the ideologies which dominate the social
groups they belong to. The influence from the ideologies, therefore, may also be found
at various phases in reading. For instance, it may affect the reader's interpretation of the
topic, the schematic organisation of the text, the implications and presuppositions of
the text and the tone, style and rhetorical devices used in the text.
As an illustration of the critical poststructural approach to reading, consider a reading
event taking place in a classroom. Following critical post-structuralism (Fairclough,
1992, 1995), the reader may be said to perform a series of acts simultaneously in a
single reading event. He/She reads to meet the requirements set by the teacher or to
satisfy his/her own interests; he/she makes decisions on what is correct and what is not
about the contents of the text; at the same time, he/she is also defining the writer and
him/herself socially, culturally and even politically; and he/she affirms not only his/her
linguistic history but also his/her cultural and social histories and ideologies. But due to
the discursive nature of reading, the success of the asynchronous communicative event
between the reader and the writer is subjected to the influence from a large variety of
factors. Readers' perception and recognition of printed orthographic forms, their prior
knowledge of the particular topic and the specific genres, the information about the
writer and the writing of the text, the availability of the comments about the text, as
well as the knowledge of other relevant instances of power relations and ideologies
concerning both the writer and the reader may all affect more or less the interpretation
of the text in one way or anther (Fairclough, 1992, 1995, 1997; McHoul & Grace,
1993; Shannon, 1992; van Dijk, 1997).
Fairclough (1992, 1995,1997) developed a model of critical discourse analysis, which
may very well be considered as an example for the critical poststructural approach to
reading comprehension. Fairclough's model is a three-dimensional one: text, discursive
practice and social practice. The component of text engages in the linguistic analysis
of the spoken and written language used in the discourse; the component of discursive
practice undertakes the study of the processes of text production, distribution, and
consumption; and the component of social practice relates the discourse to ideology
and power from the perspective of the evolution of power relations through hegemonic
struggle. What is special in Fairclough's model is its emphasis on the dynamic nature of
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the text: the meaning of the text, which has traditionally been conceived as static or
fossilised in black and white, is believed to vary in accordance with the particular
discursive interactions among the social factors involved in the discourse concerned.

2.7 Summary
This chapter is a brief review of what has been discovered about L1 reading, especially
the research, theories and theoretical models about English reading as L1. It is based
on a general survey of the vast literature of reading research but is condensed to those
that are related to my research project and that have formed the theoretical foundation
for the approach that I have taken for the project.
The chapter has reviewed three general approaches to reading comprehension theory
and research: the bottom-up, the top-down and the interactive approach. Each has been
discussed in view of its historical development, merits and demerits. Special attention
has been directed to the interactive approach, schema theory, and connectionist model
of schema, as they have formed the basis upon which my model of EFL reading
comprehension is constructed.
The transactional theory, post-structuralism and critical literacy theory have
considerable influence over today’s reading research. The fairly detailed review of
these theories was meant to reveal an important part of the multiple contexts, against
which this present study of reading comprehension research is to be conceived.
Although these theories do not seem to relate closely to the computerised formulated
approach that the present research project has focused on, a clear knowledge of the
social, cultural and even political characteristics of reading is of great importance. Any
application of readability formula is subject to the constraints of the transactional
variations and the multiple social, cultural and ideological contexts. It is necessary,
therefore, that a readability formula defines its scope of application with regard to the
social and cultural context within which it is to be applied. And this is one of the
outstanding features of the formulae developed in this research project (see Chapter 5
for details).
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Chapter 3
L2 Reading Comprehension and Readability Formula
Research

Research on reading comprehension in a second language (L2) has grown remarkably
in the past few decades. It is difficult to synthesise the array of research literature in
L2, especially ESL/EFL, reading comprehension. This chapter will review L2 reading
comprehension research, focusing on three issues, namely, 1) the Linguistic Threshold
Hypothesis and the Linguistic Interdependence Hypothesis; 2) the roles of the prior
knowledge and proficiency of the target L2 in L2 reading comprehension and 3) the
effects of the prior conceptual and sociocultural schematic knowledge on L2 reading
comprehension. Following the review of the three issues, as the title of the chapter has
suggested, will a brief review of the research of English readability formulae.

3.1 The Linguistic Threshold Hypothesis and the Linguistic
Interdependence Hypothesis
The issue regarding the relations among L2 reader's L1 reading ability, L2 proficiency
and L2 reading comprehension was first brought to the attention of the second
language reading research community in Clarke's "The Short Circuit Hypothesis of
ESL reading" (1979). In his experiments, Clarke (1980) tried to address two questions:
“1) Can the psycholinguistic perspective of reading explain the reading performance of
proficient adult Spanish-speaking readers, reading in Spanish and English? 2) Do
proficient L1 readers transfer their reading skills to the second language?” (p.204) In
his experiment, the subjects were compared for their reading ability in their L1 and L2
using a cloze procedure and a miscue analysis. The underlying assumption was that, if
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reading was the same in all languages, given equivalent proficiency in L2, the superior
reading skills of the good readers would provide them with an equal advantage over
the poor readers in both L1 and L2. The research data collected in the experiment
showed, however, that good L1 readers did not demonstrate the expected advantage
over poor L1 readers when confronted with difficult questions, although they as a
group were better L2 readers than the poor L1 readers. Clarke speculated on the basis
of his experimental data that low level L2 readers who were good L1 readers showed a
reduced ability to utilise the good reader strategy. They were not able to rely more on
semantic than on syntactic cues when reading in L2, and thus demonstrated a reduced
superiority over poor L1 readers when both read L2 materials. The short circuit
hypothesis has since found considerable support in other studies. Laufer's study (1992)
has led her to suggest that "if language teachers and course designers are concerned
with improving the L2 reading of low proficiency learners, it is advisable not to bother
about their cognitive ability and reading skills in L1. A more serious pitfall for such
learners is insufficient knowledge of vocabulary" (p.101). According to Laufer, L2
readers cannot transfer their L1 reading skills to their L2 reading task if they have not
achieved L2 proficiency as reflected in their sufficient L2 vocabulary. Ulijn and
Salager-Meyer (1998) also note in summary of the relationship between "L2 lexical
threshold" and "L1 skill transfer" that
… helping students to develop text problem solving skills (using context
to figure out interpretations, intentions, conclusions, etc.) is a good idea,
but helping them to improve their word identification skill is an even
more important goal in setting the stage for the successful use of such
comprehension strategies and in paving the way toward independent and
fluent reading. (p.83)
As early as in 1976, Cummins (1976) noticed in his study of bilingual education that
the effects of bilingualism on cognitive growth may be mediated by the level of
competence an individual attains in his/her two languages. He hypothesised that there
might be a threshold level of L2 competence which pupils must attain both in order to
avoid cognitive disadvantages and allow the potentially beneficial aspects of becoming
bilingual to influence their cognitive functioning. "Those aspects of bilingualism
which might accelerate cognitive growth seem unlikely to come into effect until the
child has attained a certain minimum or threshold level of competence in his second
language" (p.23). His experiments showed that "pupils who have attained the threshold
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may perform very differently on cognitive and academic tasks from pupils who have
filed to attain the threshold" (p.26). Cummins (1976) went on to speculate the
characteristics of this threshold level of bilingual competence. He suggested that the
threshold could not be defined in absolute terms, as it was likely to vary both with the
amount of time that was spent through L2 and with the type of cognitive operations
that had to be expressed through L2.
Alderson (1984) noted Clarke's Short Circuit Hypothesis and presented it in the form
of a question, which became well-known later in L2 reading research literature, that is,
"Reading in a foreign language: a reading problem or a language problem" (p.1). In his
discussion of this issue, Alderson (1984) noticed Clarke's notion of "language
competence ceiling", which hampered the good L1 readers in their attempt to use
effective reading behaviours in L2 reading, and related it with Cummins's (1976)
"threshold level of linguistic competence". He summarised the notion of L2 threshold
level as "foreign language readers will not be able to read as well in the foreign
language as in their first language until they have reached a threshold level of
competence in that foreign language" (1984, p.19). In conclusion, Alderson (1984)
remarked tentatively that L2 reading "appears to be both a language problem and a
reading problem, but with firmer evidence that it [i.e. L2 reading] is a language
problem, for low levels of foreign language competence, than a reading problem"
(p.24).
The Short Circuit Hypothesis advanced by Clarke was challenged by the hypothesis
which advocates language interdependence and reading universals. According to Jolly
(reported in Alderson 1984), success in L2 reading depends crucially on one's L1
reading ability rather than on the one's level of the target L2, because L2 reading
requires the transference of old skills, not the learning of new ones. This view was
shared by Coady (1979), who found that many L2 learners had very poor reading
habits to transfer from their L1 and that, in many cases, they learn in L2 the reading
skills that "should have been learned in first language instruction" (p.12). Such a
hypothesis about the interdependence between the readers’ L1 and L2 reading ability
found a ready echo in Goodman's "reading universals hypothesis" (Goodman, 1973,
1988). According to Goodman (1973), "the reading process will be much the same for
all languages” (p.27). According to Carrell (1991), some researchers in bilingual
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education also maintained that “reading or learning to read is accomplished only once,
and that once learners have matured in their ability to read in the first language, the
awareness of the reading process transfers to the second language and does not need to
be relearned" (p.159).
The issue has since captured the attention of the second language reading research
community and has remained a central concern (Bernhardt & Kamil, 1995; Devine,
1988). According to Bernhardt and Kamil (1995), both the two seemingly
contradictory hypotheses, “the Linguistic Threshold Hypothesis” and “the Linguistic
Interdependence Hypothesis”, appear to find support in experimental results.
Several studies have explicitly approached the question concerning the relationship
between L1 and L2 reading and have provided direct evidence of the Linguistic
Threshold Hypothesis. In Cziko’s studies (1978, 1980), native French speaking and
French-as-an-L2 students in junior high school used both contextual and graphic clues
in reading French. The students who were less competent in French tended to rely
more heavily on lower-level textual clues than higher-level contextual clues. It
appeared that only with increasing proficiency in the target language were subjects
able to use discourse constraints, which were held to be an important ability in the
reading process in general. Roller (1988) reported L2 vocabulary development in 300
Shona-speaking children between third and fifth grades and concluded that “transfer
between languages is minimal and certainly is not occurring early and readily”
(p.315).
Some other studies, however, found evidence for the Linguistic Interdependence
Hypothesis. Lapkin and Swain (1977) found no difference between bilinguals’ reading
ability and control native speakers, for both L1 and L2, nor did they discover any
“glaring” differences between native and non-native reading performance. Cummins
(1979, 1980) found in his experiments that L1 and L2 were interdependent in terms of
cognitive academic language proficiency and that older learners of L2 acquired L2
more rapidly than younger learners because their L1 cognitive academic language
proficiency was better developed. Pritchard (1990) also found that the subjects used
the same metacognitive strategies in ESL reading as in their own Spanish reading.
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Both the Linguistic Threshold Hypothesis and the Linguistic Interdependence
Hypothesis have appeared to be able to find supportive evidence in research. An
interesting study carried out by Carrell (1991) might well cast some light on the
indeterminacy of the issue. She conducted an experiment with two different groups of
subjects. One group consisted of 45 native speakers of Spanish studying ESL level 3, 4
and 6 at the Language Center at Southern Illinois University in the United States; and
the other group comprised 75 native speakers of English studying Spanish Level 2, 3
and 4 at Southern Illinois University. Each group read an easy and a difficult passage
and completed two multiple-choice tests. Carrell (1991) found in the statistics of her
studies that “both first language reading ability and second language proficiency have
significant effects on second language reading ability” (p.167) and that the two
variables: L1 reading ability and L2 proficiency level could account for up to 39 per
cent variance in L2 reading ability. The most interesting finding, however, was about
“the relative importance” of each of the factors for each of the two groups of subjects.
For the group with Spanish as their native language and English as their second
language, reading ability in L1 accounted for a greater proportion of the variance in L2
reading ability than did proficiency in the L2 language. But for the group with English
as their native language and Spanish as their foreign language, proficiency in L2
accounted for a greater proportion of the variance in L2 reading ability than did
reading ability in L1. One possible explanation for the difference of the relative
importance of L1 reading ability and L2 language proficiency to L2 reading ability
may be that, as Carrell (1991) put it:
… proficiency level in the second language is more critical for learners at
slightly lower proficiency levels (as would be true for the English L1
group in this study, who were determined to be at Levels 2, 3, and 4)
when compared to learners at slightly higher levels (as would be true for
the Spanish L1 group in this study, who were determined to be at Levels
3, 4, and 5). This last potential explanation, would, of course, fit with the
views of the ‘language threshold’ researchers… (p.168)
In other words, if one's proficiency level in L2 is low, one may not be able to access
L1 strategies (for whatever reasons) but if one's proficiency is high then L1 strategies
are available for L2 reading comprehension. Similarly, Royer and Carlo (1991) found
in their studies that reading skills in L1 do get transferred to reading in L2 as their
second language proficiency develops. Bossers (1991) conducted a similar experiment

58

to investigate the relation between L1 reading, L2 reading and L2 knowledge. In his
experiment, 50 native speakers of Turkish in Dutch post-secondary education read 4
passages both in L1 and L2 and answered 16 multiple-choice questions per text.
Bossers found that "L1 reading was more implicated in the reading of skilled L2
readers than in the reading of less skilled L2 readers" (p.57) and that "the results [of
the experiment] point in the direction of a language threshold" (p.59).
The indeterminacy of L1 reading ability and L2 language proficiency as a predictor of
the reader’s L2 reading ability was given further support in the experiment conducted
by Bernhardt and Kamil (1995). In the experiment, they used students in three levels
of Spanish institutions at the United States Air Force Academy: beginning,
intermediate and advanced. The subjects took three reading comprehension tests: the
test in Spanish, the English translation of the Spanish reading comprehension test and
a more difficult English reading comprehension test. Their findings seemed equally as
inconclusive as Carrell’s. “The question framing this paper, ‘Is second language
reading a language problem or a reading problem?’ is not unambiguously answerable:
the answer is ‘yes’ to both sides of the question; and the answer is also ‘no’ to both
sides of the question.” (Bernhardt & Kamil, 1995, p.32). So far as L2 reading
comprehension is concerned, the question that better formulates the two hypotheses
seems not to be the one proposed by Alderson but the two offered by Bernhardt and
Kamil (1995). They represented the two seemingly opposite hypotheses as “How first
language (L1) literate does a second language reader have to be in order to make the
second language (L2) work?” and “How much second language (L2) knowledge does
a second language reader have to have to make the first language (L1) reading
knowledge work?” (p.32) Indeterminate as the two questions may appear, the
presentation of the two hypotheses has presumed the existence of the thresholds of L1
and L2. It implied that L2 readers cannot transfer their L1 reading ability to their L2
reading if their L1 has not reached its threshold, nor can their L1 reading ability
transfer to their L2 reading if their L2 has not reached the threshold. The solution to
the two questions, therefore, lies in the identification of the thresholds of both L1 and
L2. One's L1 reading ability can transfer to L2 reading only if one's L1 and L2 have
each reached their respective thresholds.
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As Devine (1988) pointed out, despite the indeterminacy of the relative importance of
L1 reading ability and L2 language proficiency in relation to L2 reading
comprehension, there is little doubt about the importance of L2 language proficiency
in L2 reading comprehension, especially with the readers of low L2 proficiency. “The
critical interaction of language proficiency and reading ability is now generally well
accepted. Most researchers and classroom teachers, in fact, take as a given that second
language readers must reach a certain level of second language competence before
they can effectively read in the second language” (p.261). She continued to note that
most L2 reading instructors and researchers would agree that L2 readers must attain a
level of proficiency in L2 before there can be genuine interaction with texts in L2.
According to Ulijn and Salager-Meyer (1998), it is taken as a given that "second
language readers must reach a certain level of second language competence before
they can effectively read in the second language" (p.83). What seems to be of greater
concern is not the existence of the threshold level of the L2 but “to what extent does
language proficiency place any limit on reading performance in a second language?”
(Barnitz, 1985, p.11).
Research on L2 reading comprehension has so far resulted in some basic
understanding of the notion of Linguistic Threshold.
First, linguistic threshold appears to be fluid not absolute. The general findings of
research show that low reading achievement in L2 is more often than not related to
low L2 proficiency, and that readers with low L2 proficiency are especially
handicapped in their ability to utilise the knowledge learned through L1 reading,
particularly the knowledge about contextual constraints and cohesive devices (Devine,
1988). The findings of research (discussed above) suggest that L2 readers will not be
able to read effectively unless they have developed some L2 proficiency. Despite what
the term may literally suggest, Linguistic Threshold is said not to be understood as an
absolute term. It varies from reader to reader and from task to task. According to
Alderson (1984), the concept of the linguistic threshold for successful L2 reading
depends on the answers to the following questions:
… to what extent is it [the linguistic threshold] syntactic, semantic,
conceptual, discoursal? Does the level of the threshold vary for different
learners, and for different tasks? Is it conceivable that good first-language
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readers will require a lower threshold before being in a position to utilize
their good reading strategies? Will the attainment of a higher level of
competence compensate for a poor first-language reader? (p.21)
Since these questions are precisely the questions that considerable research of L2
reading comprehension is still working at, there has not emerged a consensus on the
issue. But studies have shown that the more difficult the reading task, the higher the
linguistic threshold is likely to be (Alderson, 1984), and the more one knows about the
general subject of a text, the lower the linguistic threshold is likely to be (Hudson
1988).
Second, linguistic threshold is part of the network of information involved in L2
reading comprehension. Research on L1 reading (reviewed in Chapter 2) shows that
successful reading comprehension depends upon not only linguistic knowledge but also
a host of other prior knowledge and factors. So far as prior knowledge is concerned,
linguistic knowledge (e.g. the syntactic, semantic, conceptual and discoursal
knowledge of L2) may be regarded as "part of a larger interacting network of
information" (Devine, 1988, p.267) needed by the L2 reader. L2 linguistic knowledge
alone is not sufficient for successful L2 reading comprehension. Grabe (1991, p.379)
gives a list of component skills and knowledge areas into which the fluent reading
process may be analysed:
1. Automatic recognition skills
2. Vocabulary and structural knowledge
3. Formal discourse structure knowledge
4. Content/world background knowledge
5. Synthesis and evaluation skills/strategies
6. Metacognitive knowledge and skills monitoring
Of the three kinds of knowledge in the list, L2 linguistic knowledge includes only two,
namely, vocabulary and structural knowledge and formal discourse structure
knowledge. Apart from linguistic knowledge, successful reading comprehension also
requires readers to bring to a reading task their content/world knowledge (i.e. the
content schemata that represent their understandings of both the objective and the
subjective world).
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Third, studies focusing on linguistic threshold have, to date, provided little hard
evidence on its nature and measurement (Devine, 1988). Although L2 reading
instructors and researchers tend to agree that L2 readers need attain a level of
proficiency in the target language before they can understand texts in that language,
there is still no consensus on the measurement of the linguistic threshold. The current
trend in the research of both L1 and L2 reading emphasises the interactive aspects of
reading, therefore, linguistic threshold is now often approached in terms of its
interaction with other types of knowledge (see discussion in next section).
On one matter, however, second language reading researchers broadly agreed, that is,
"vocabulary development is a critical component of reading comprehension" (Grabe,
1991, p.392). It is not uncommon that vocabulary knowledge is used as an indicator of
the linguistic threshold. For fluent L1 readers of English, a recognition vocabulary of
40,000 words are estimated to be sufficient for academic needs; but a recognition
vocabulary of 5,000 to 7,000 words are estimated to be adequate for ESL academic
coursework (Barnett, 1986; Grabe, 1991; Strother & Ulijn 1987). On the basis of
experimental data, Laufer (1992) suggests that "the knowledge of 3000 word families
is the lexical threshold of reading comprehension in L2 [English]" (p.100)
In summary, the linguistic threshold hypothesis and the linguistic interdependence
hypothesis concern two important aspects of L2 reading comprehension. It is still not
possible to decide precisely the extent to which, and the stage of L2 learning when, L2
reading is determined by L2 general proficiency. Neither is it possible to specify the
extent to which the existing L1 reading ability may determine the success in L2 reading
comprehension. Just as Ulijn and Salager-Meyer point out (1998), a well balanced
'blend' of the two viewpoints is generally adopted today by most researchers and
classroom teachers, acknowledging a balanced and critical interaction between L2
proficiency on the one hand, and reasoning processes and reading ability on the other,
and taking as given the notion of linguistic threshold.
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3.2 Prior L2 knowledge, proficiency of L2 and L2 reading comprehension
Before looking at the relation between prior L2 knowledge, L2 proficiency and L2
reading comprehension, it is necessary to clarify what is meant by prior L2 knowledge
and L2 proficiency.
Eskey (1986) categorised the reader's prior knowledge into two: knowledge of form
and knowledge of substance. The knowledge of form provides the reader with certain
expectations about the language of the text and facilitates making accurate
identifications of forms in reading. According to him, knowledge of form is linguistic
in nature, and it includes recognition of graphophonic, lexical, syntactic/semantic and
rhetorical patterns of language. Knowledge of substance, on the other hand,
encompasses cultural, pragmatic and subject-specific information and it provides the
reader with certain expectations about the larger conceptual structure of the text.
Whereas formal knowledge facilitates making accurate identification of forms from a
minimum number of visual cues, subject-specific, cultural and pragmatic knowledge
determines not only a personal reconstruction of the meaning of a text but also its
depth and richness (Eskey, 1986). In Rumelhart's (1994) Interactive Model of Reading,
the knowledge of form is classified into syntactic, semantic, orthographic and lexical
knowledge. Although Eskey and Rumelhart differed in their subdivision of the
knowledge of form, they agreed that the knowledge of form is what may enable
readers to recognise or identify graphophonic, lexical, syntactic, semantic and rhetoric
patterns of a language.
L2 proficiency, on the other hand, differs from L2 knowledge in that it is considered as
"a set of interacting abilities rather than as individual, isolated skills", (Devine, 1988,
p.264) or "general language competence" (Devine, 1987, p.75). In her studies of the
relationship between L2 proficiency and L2 reading, Devine (1987) defined general
language competence on the basis of holistic or integrative measures such as "cloze,
listening, composition and composite test average scores" (p.78). In other words, L2
proficiency refers to L2 readers' L2 linguistic abilities as a whole.
Obviously, L2 readers' prior L2 knowledge constitutes the most important part of their
general L2 competence. Determined by the purpose of the present research project,
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emphasis of the present brief review will be placed on the relationship between L2
readers' prior L2 knowledge and L2 reading comprehension rather than the
relationship between their overall L2 proficiency and L2 reading comprehension.
According to Grabe (1991), research in L2 reading often concerns the factors normally
not considered in L1 reading research, including L2 acquisition and training
background differences, language processing differences, and social context
differences. So far as L2 readers' prior L2 knowledge and its relation with L2 reading
comprehension are concerned, of particular interest is how readers’ prior L2 knowledge
contributes to their L2 reading comprehension.

3.2.1 L2 word recognition and L2 reading comprehension
Like L1 reading comprehension, L2 reading comprehension starts with word
recognition. Studies of eye movements in reading indicate that, as reported in Adams'
study (1990), readers do not guess or sample texts. Instead, they see almost every word
in the text in reading (discussed in Chapter 2). Bernhardt (1991) used eye-tracking
technique to compare the eye-movement of two subjects. One was a native reader of
English and the other was a fluent, non-native reader of English, who was employed at
a university as a professor, and used English more often than his native Japanese. She
found that the native reader of English saw almost every word in the text and that the
non-native reader fixated even more densely over a fairly simple English text than the
native reader (1991).
The characteristics of the inevitable process of word recognition tend to depend upon
the experience of the reader, the skill of the reader, and the task that the reader must
perform. Furthermore, one major characteristic that distinguishes the experienced
fluent reader from the inexperienced reader lies in the manner in which attention is
allocated. Experienced fluent readers have usually attained automaticity in word
recognition and may focus their attention on higher-level processing while
inexperienced readers usually have to undertake fretful decoding, focusing their
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attention on the processing of the components of the individual words (Singer, 1994).
Stanovich (1991) also notes:
[i]t is not that the good reader relies less on visual information, but that
the visual analysis mechanisms of the good reader use less capacity. Good
readers are efficient processors in every sense: They completely sample
the visual array and use fewer resources to do so. (p.21)
L2 readers are more often than not those who are already literate in one language and
try to become literate in another. So far as L2 reading comprehension is concerned, to
become fluent in L2 reading, one has to attain automaticity in word recognition, to
learn to be highly sensitive to orthographic regularity.
Difference in the orthographic system of L1 may determine the effort and time needed
for automatic word recognition in the target language. For languages which use similar
alphabetic orthographic systems, it is comparatively less difficult to attain automaticity
of word recognition. Sacco (reported in Bernhardt, 1991) studied the advantage that
native readers of English enjoy in learning French and noted that, even without
instruction in French, they were able to detect words and nonwords in French through
their capacity to identify spelling patterns of French. But if the automaticity involves
both an alphabetic and a syllabic system, such as English and Egyptian, automaticity
of word recognition takes greater effort and a longer period of time to develop,
because one has to learn to develop a sense of the different orthography before one can
form the sensitivity to spelling patterns. When the orthographic systems involved are
as different as alphabetic (e.g. English) and logographic (e.g. Chinese), the
automaticity of word recognition tends to be most difficult, and is likely to take the
longest time (Bernhardt, 1991; Grabe, 1991). Generally speaking, as Adams (1980)
notes, the sensitivity to orthographic regularity develops only gradually through years
of reading experience.
Word recognition is closely associated with phonological encoding. For alphabetic and
syllabic orthographic systems, researchers tend to agree on the close relation between
word recognition and phonological encoding. But when it comes to logographic
languages like Chinese, they disagree. Some researchers argue that the sounds, but not
the meanings, of Chinese characters change across dialects within, and across different
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languages which use them, such as Japanese, Chinese, and Korean. One may forget the
sounds of some characters because of long disuse, but one may still remember their
meanings when encountering them in reading (Wang, reported in Taylor, 1981). But
some other researchers argue that even character systems that are widely believed to
be exclusively conceptual in nature are phonologically based (Bernhardt, 1991).
Taylor (1981) even found in his experiment that “sounds are relatively more important
for the characters than for the alphabetic writing” (p.17). De Francis (1984) also notes
that “there is much justification for considering the Chinese script to be basically –
that is, more than anything else – a phonetic system of writing” (p.111).
It seems clear that phonological processing occurs in reading (Bernhardt, 1991) and
the question is to what extent L2 readers need to acquire a phonological base for the
target language or how they cope with the phonological processing demand. Hardyck's
research showed that subvocalisation is a standard phenomenon in reading, "an
involuntary stimulus input utilised by all individuals as the difficulty level of the
information to be processed increases" (reported in Bernhardt, 1991). Even with a
logographic language like Chinese, the native and nonnative readers were found to
apply some phonological base in reading. The phonological base might not match the
one encoded in the text and yet it would suffice. As the language proficiency
increased, however, the phonological system would need to match more closely to the
one encoded in the text to provide the reader with more appropriate tools for achieving
speed and accuracy. According to Everson (1998), "phonological encoding does
indeed occur in the reading of Chinese… [and] phonological encoding is a universal
processing strategy employed in reading regardless of orthography" (p.197).

3.2.2 L2 lexical meaning and L2 reading comprehension
Being able to recognise an L2 word does not necessarily mean being able to interpret
its meaning. L2 readers may well be able to recognise L2 words as L2 words without
knowing what they mean. They need to build up their L2 lexicon (i.e. L2 vocabulary)
and learn to automate the link between word recognition and word meaning.
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According to Seidenberg (1990), "it has always been a fairly simple matter to show
that phonological information is accessed in silent reading" (p.46) but whether
phonological information is used to access word meaning is still to be proved through
experiments. It has long been controversial whether the meanings of words are
accessed directly from the orthography or indirectly by first computing the
phonological code for a word and then using this code to search for an entry in the
lexicon of the language. "The direct versus phonologically-mediated pendulum has
swung back and forth with remarkable regularity over the past 25 years" (Seidenberg,
1990, p.46). Seidenberg and McClelland (1989) proposed a model of lexical
representation on the basis of connectionism. According to their model, the meanings
of words are computed through a function of weights determined by experience and
the computation may take place either from orthographic input (in reading) or from
phonological input (in listening). In the model, there is a computation from
orthographic input to meaning, just as "a direct route". There is also a computation
from orthography to phonology, and a second computation from phonology to
meaning, resembling "a phonologically mediated route". The readers are assumed to
compute both semantic and phonological codes in parallel, and the computed
phonological code may be responsible for the omnipresent voice in the head
experienced in reading. It is the timing of the various activation processes, however,
that determines whether access of meaning is direct or phonologically mediated.
Differences between orthographies may simply relate to which of the processes is
more efficient.
So far as access to lexical meaning is concerned, according to Grabe (1991), L2
readers differ from L1 readers in that L1 readers begin with the recognition of oral
vocabulary, as they have already learned 5000 to 7000 words before they formally
begin reading instruction in schools and they also have a good intuitive sense of the
grammar of the language. L2 beginning readers, on the other hand, typically do not
have a large store of oral vocabulary of the target language, nor do they have a
complete sense of the grammar of the language. Instead, L2 beginning readers have a
store of L1 words to which they match the lexical meanings of the target language. At
the initial stage, such matching of the lexical meaning with the existing store of L1
words by L2 readers is usually unidimensional in nature -- "the one-word, one-
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meaning mentality pervading much second language teaching" (Bernhardt, 1991,
p.78).
Jiang (2000) proposed a three-stage model to account for lexical development. He
suggested that a lexical entry in L1 contained the information about its semantic,
syntactic, morphological and formal (phonological and orthographic) specifications.
He organised these different types of information about a word into two components:
lemma and lexeme, with the lemma denoting semantic and syntactic information about
a word, and the lexeme signifying the morphological and formal information.
According to Jiang's model, L2 learners come to learn L2 words initially as formal
entities, with a pointer directing the reader's attention to their L1 translation
equivalents, and relating the L2 lexical entries with their lexical and grammatical
meanings. At this initial formal stage, "a lexical entry is established in the L2 lexicon,
but it contains only formal specifications and a pointer" (p.53). As the L2 proficiency
increases, at the L1 lemma mediation stage, the L2 entries in the L2 lexicon consist of
both their L2 forms and corresponding L1 lemmas, which are the semantic and
syntactic information of an L2 word's L1 translation equivalents. When it comes to the
final integration stage, the L2 learner's L2 lexicon resembles the native speaker's in
that semantic, syntactic, morphological, as well as formal specifications about an L2
word that are extracted from exposure and use are integrated within the lexical entry.

3.2.3 L2 syntax and L2 reading comprehension
Words usually do not come in isolation in natural and continuous texts and syntax is
what governs the combination of individual words into sentence in language (Lyons,
1981). For both L1 and L2 readers, syntax is the primary means by which they can
specify the intended relation among words. It subserves communication not only by
disambiguating the references of the words used in the text, but also by defining a new
relation among them in the given context. Readers need syntactic information to
construct an interpretation of what they read. According to Adams (1980), "syntactic
competence is an important dimension of linguistic competence in general" (p.18).
Berman (1984) also notes, on the basis of her experiments with Hebrew-speaking
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college students learning English as a foreign language, that "efficient FL [i.e. fluent]
readers must rely in part on syntactic devices to get at text meaning" (p.153).
But readers who differ in their language proficiency seem to apply their prior
knowledge of the syntax of the target language in different ways. Bernhardt (1987)
studied eye-movement of German readers reading English and found that the nonnative readers fixated more on function words than fluent English readers did. It
seemed that German readers paid more attention to the syntactic information encoded
into the English functional words in the text and perhaps needed to concentrate on
them to work out the relationships encoded in a sentence.
Some studies show that, in L2 reading, "whereas conceptual and lexical analysis
should be thorough, syntactic analysis does not need to be" (Ulijn & Salager-Meyer,
1998, p.83). According to them, a reader makes a superficial syntactic analysis,
focuses on conceptual analysis supported by a lexical analysis, and then reverts to a
thorough syntactic analysis only if comprehension is not complete. In an earlier
experiment, Ulijn (reported in Barnett, 1986) showed that conceptual analysis
overruled syntactic analysis in that syntactic contrasts between L1 and L2 impeded
comprehension only if the conceptual content of the text is difficult to understand.
However, some other researchers seem to disagree. To them, syntax appears to be
equally important. Barnett (1986) used English readers of French (students of the
fourth semester French course at the University of Virginia) in an experiment to test
the hypothesis: the ability of English-speaking readers to comprehend a French text
depends more on lexical/semantic analysis than on syntactic analysis. The
experimental results showed that "both syntactic and vocabulary proficiency affect
reading comprehension; but, contrary to some theorists' suggestions, unduly stressing
vocabulary-building or inferencing skills may very well not help those students who
lack adequate syntactic knowledge" (Barnett, 1986, p.346).
Finally, the application of prior L2 syntactic knowledge may be influenced by existing
L1 syntactic knowledge, especially at low proficiency level. L2 readers usually have
two syntactic systems from which to work: the L1 syntactic processing system that
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signals the end of constituent elements, and the imperfectly developed knowledge of
signalling system in L2. According to Adams (1980):
…as the reader proceeds through the text, each word is entered into a
short-term memory buffer. After each word is entered, the reader checks
to see whether or not it completes a constituent structure. If not, she or he
proceeds to the next word. As soon as the reader thinks a phrase has been
completed, the contents of the buffer are recoded or collapsed into a
composite meaning complex. (p.21)
Both advanced and beginning L2 readers use the tools that they have available to them
for syntactic processing. This is especially so with literate adult L2 readers. They
usually know that written texts convey messages, they also know that there must be
constituent units larger than word that make up a sentence, and they still know that the
constituents of a sentence are not only syntactically, but also semantically, related. But
beginning and advanced L2 readers differ in that the advanced L2 readers are able to
use higher-level processing to organise the information extracted through lower-level
processing, while inexperienced L2 readers tend to attempt to store too many separate
pieces of information without any higher-order relationship to organise them, and thus
confront a jam in their short-term memory.

3.2.4 L2 textual organisation and L2 reading comprehension
Textual structure specifies the interrelationships among pieces of information that
compose the text, indicating the subordination and coordination of the information
(Meyer, 1984). It resides in the text and can be identified in the text. It may be realised
in various linguistic devices, such as superordinate references like topic sentences that
are explicitly stated in the text specifying the relations between ideas. It may also be
realised in “pointer words or signals” (Roller, 1990), such as first, second and third,
which identify the sequential relations, because, therefore and however, which indicate
causal or concessive relations, etc. But when it comes to the definition of text
structure, according to Roller (1990), researchers find it difficult to draw a line
between the textual relations that are identified in the text and those that exist in the
reader’s head or in the knowledge of domain.

70

A considerable amount of research has been conducted focusing on the variable of
textual organisation for L2 readers (Barnitz, 1985; Bernhardt, 1991; Carrell, 1984a,
1987b; Cohen et al., 1979; Davis, 1984; Horiba, 1996; Roller, 1990; Steffensen, 1987,
1988; Ulijn & Salager-Meyer, 1998; Urquhart, 1984). Most studies investigating L2
textual structure have presented readers with various rhetorical structures and then
measured readers’ comprehension relative to the structures. They have looked into
several types of textual organisation, such as numerical collection (i.e. listing concepts
or ideas according to a numerical order), time-ordered collection, description (i.e.
associating subordinate elements with the topic or, in other words, presenting the
attributes, specifications or setting of the topic), cause-effect collection (i.e. grouping
ideas or events causally, demonstrating the A-causes-B-to-happen relation among
them), problem-solution collection (i.e. grouping ideas or events in a manner similar to
cause-effect collection, but showing a different relation: the A-is-solved-by-B relation;
comparative collection (i.e. grouping ideas or events on the basis of different
viewpoints, either giving equal or different weights to the views involved). They have
also looked into microlevel textual features such as cohesive devices, implicit vs
explicit statements, and simplified vs authentic academic terms.
According to Roller (1990), studies of the influence of text structure on L2 reading
comprehension have produced mixed findings. “Some researchers have found no
effects for structure, some have reported inconsistent effects, and some have found
strong structural effects. Text structure researchers have found it difficult to find
explanations for the many conflicting findings” (p.82). In her own research, Roller
found that text structure variables operated differently depending on the extent of the
reader’s knowledge of the topic of the text. They might exert moderate influence when
the text covers an unfamiliar topic, but the structural cues became redundant when the
text deals with a very familiar topic. Roller’s findings confirmed what Kieras (1985)
and Lorch and Matthews (reported in Roller, 1990) found in their studies: text
structure information may be more useful in unfamiliar domains and less useful in
familiar ones. She found that the subjects participating in the experiment spent more
time on superordinate information when reading unfamiliar prose, but spent less time
on it when reading familiar prose.
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According to Carrell (1983, 1984a), the more tightly organised comparison, causation
and problem-solution types tend to be more facilitative of recall of specific ideas from
a text than is the more loosely organised collection of descriptions, if the content is
kept constant and the rhetorical structure is allowed to vary. Furthermore, if ESL
readers possess the appropriate formal (i.e. textual) knowledge against which to
process the discourse type of the text, and if they utilise the knowledge to organise
their recall protocols, more information is retrieved. In another experiment, Carrell
(1987b) found that “rhetorical form is a significant factor, more important than
content, in comprehension of the top-level episodic structure of a text and in the
comprehension of event sequences and temporal relationships among events” (p. 476).
More specifically, as reported in Carrell’s studies (1985), narratives have been found
to have a hierarchical structure to which both child and adult native readers are
sensitive, and which both child and adult native readers may use to guide and facilitate
their reading comprehension. Similarly, in the realm of expository prose, Meyer has
shown that information located high in the hierarchical textual structure is recalled
better than information at lower levels (reported in Carrell 1984a).
Studies of L2 reading comprehension have also investigated the effects of different
textual structures on L2 reading comprehension. Hinds’ (reported in Carrell, 1985)
comparative study of the native Japanese and native English readers reading texts in a
typical Japanese rhetorical structure showed that the Japanese expository prose was
more difficult for native English readers. That was because the particular textural
structure was absent in English expository prose and the native English readers lacked
the appropriate structure to refer to in their reading comprehension. When comparing
different types of textual structures in terms of their influence over the L2 readers
reading performance, Richgels, McGee, Lomax, & Sheard (1987) found that L2
readers’ performance with comparison/contrast was significantly better than
performance with causation. Urquhart (1984) used textual organisation as a variable
and investigated whether different textualisations of the same message could make a
text easier or more difficult to learn and found that “organization can significantly alter
readers’ recall of text material” (p.174). Demel (1990) showed that some L2 readers
failed to resolve anaphoric relations because they misunderstood the descriptive
phrases to which pronouns referred. In the study by Goldman and Murray (1992),
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some L2 readers were found to be unable to detect some logical connection linking
two sentences because of an insufficient understanding of the information presented in
the sentences involved.
Horiba (1996) summed up the findings of the influence of the knowledge of textual
structure on L2 reading comprehension into two groups. First, knowledge of the
content structure of a text facilitated L2 reading comprehension. In particular,
knowledge of narrative text structure had been found to aid in the detection of local
causal and temporal relations in the text. Second, knowledge of textual organisation
compensated for the difficulty in processing at a lower level. The understanding of the
causal and enabling relations between events in a text, for example, might help the L2
reader approximate the meaning of an unfamiliar word that was part of the event
statements.

3.3 The prior conceptual and sociocultural schematic knowledge and L2
reading comprehension
The study of the influence of readers’ prior conceptual and sociocultural knowledge
over L2 reading comprehension began in the early 1980’s when schema theory
(discussed in Chapter 2) brought to the attention of the L2 reading research community
the importance of schematic knowledge in L2 reading comprehension. “Efficient
comprehension requires the ability to relate the textual material to one’s own
knowledge. Comprehending words, sentences, and entire texts involves more than just
relying on one’s linguistic knowledge” (Carrell, 1983, p.557), because “a text only
provides directions for listeners or readers as to how they should retrieve or construct
meaning from their own, previously acquired knowledge” (Carrell, 1984b, p.332).
It must be noted that researchers of L2 reading do not refer to prior knowledge in the
same manner. Sometimes, prior knowledge is called world knowledge, content
knowledge, domain knowledge, background knowledge, social-cultural knowledge,
readers’ schemata, etc (Roller, 1990). Furthermore, researchers do not define those
terms in the same manner either. Sometimes world knowledge is regarded as identical
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with cultural knowledge; sometimes cultural knowledge is differentiated from content
knowledge but at other times it is not; sometimes content knowledge is interchangeable
with domain knowledge but at other times they are not; sometimes background
knowledge is used as a general term encompassing all the other terms. Generally
speaking, there are two tendencies in the use of these terms: 1) sorting out these terms
and distinguishing the shades of difference among them through the literal denotation
of the term used; 2) making no clear efforts to distinguish one from the other, as long
as they do not co-occur in the text. Usually it is not too difficult to tell from the
context whether or not a distinction is made between these terms. In the present
research project, following Bernhardt's (1991) differentiation, conceptual knowledge is
distinguished from cultural knowledge in that the former refers to the knowledge that
is usually shared by most, if not all, cultures at present, while the latter refers to the
knowledge that is usually specific for individual cultures, usually transmitted from
generation to generation.
The importance of prior conceptual and sociocultural schematic knowledge for L2
reading comprehension may be best illustrated in L2 readers’ non-comprehension and
miscomprehension. Schemata have been proposed to model one’s organised prior
knowledge, and have been conceived to be hierarchical in structure from most specific
at the bottom to most general at the top. In L2 reading, the bottom schemata are
activated and “converged into higher level, more general schemata” (Carrell, 1984b),
at the same time, the more general schemata at higher level provide the bottom
schemata with an interpretive guiding framework (Pritchard, 1990). (See Chapter 2 for
more detailed discussion.) According to Carrell (1984b), one of the sources of
miscomprehension is the mismatch between the cultural information presupposed by
the text and the culture-specific schemata that an L2 reader brings to the reading task.
She listed six types of mismatches. 1) No existing schema; 2) Naive schema; 3) No
new information; 4) Poor text; 5) Many schemata appropriate; 6) Schema intrusion
(p.340). The six types of mismatches are indeed not confined to L2 reading
comprehension, and, as Carrell noted, they may also occur in L1 reading
comprehension. It is not uncommon that a text assumes some particular background
knowledge, either cultural or conceptual knowledge of a technical area, but the
readers’ cultural background is different or the readers do not have the required
knowledge at all. It also often occurs that the reader does have the appropriate
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schemata presumed by the text but those schemata are not sufficiently developed to
allow full comprehension. It may also happen that a text provides nothing that has not
been accounted for by the schemata already existing in the reader’s mind and causes
the reader to process the text in a totally top-down manner and overlook the details of
the text. It is still possible that a text may happen to provide inadequate clues to allow
the reader to activate the appropriate schemata, or that a text provides the clues that
allow the reader to bring in schemata that are different from, and yet compatible with,
the schemata presumed by the text, resulting in different interpretations. It is also
possible that readers misunderstand a text to varying degrees, ranging from minor
culturally inappropriate distortions of the text, to more severe distortions, to responses
which come straight from the reader’s head and are not based on the text at all.
A number of L2 reading studies have shown that prior knowledge of the conceptual
and sociocultural areas of texts significantly affects the reading comprehension of the
texts.
Steffensen, Joag-dev and Anderson (1979) used the schema theory of reading as the
conceptual framework of their study of American and Indian readers reading two texts
about an American wedding and an Indian wedding. Their experiment confirmed the
three functions of schemata identified by Anderson, Reynolds, Schallert and Goetz
(1977), that is, 1) schemata provide the basis for filling the information gaps through
inferential elaboration, since no message is ever completely explicit; 2) schemata
constrain a reader’s interpretation of an ambiguous message; 3) schemata establish,
between things already known and the givens in a text, a correspondence by which
readers monitor their comprehension and know whether they have understood the text.
Their cross-cultural experiment demonstrated that, if readers possessed the schemata
assumed by the writer, they understood what was stated and made the intended
inferences without much difficulty. But if they did not, they would distort meaning as
they attempted to accommodate, and they even explicitly stated propositions according
to their own prior knowledge. In other words, schemata that embody readers’
background knowledge about the content of culturally familiar materials facilitate the
integration of local understandings and enable readers to develop a unified meaning of
the text. Since L2 reading comprehension requires the interaction between the implicit
cultural knowledge presupposed by a text and the reader’s own cultural background
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knowledge, the texts based on familiar culture are easier to understand than the texts
that are syntactically and rhetorically equivalent, but based on less familiar and more
distant cultures.
Floyd and Carrell (1987) reported a comparative study that Carrell carried out with
advanced ESL Japanese and Chinese readers. In the experiment, Carrell asked her
subjects to read and then recall the folktales from three different cultural orientations:
native culture (Japanese or Chinese respectively), second culture (Western
European/English), and totally unfamiliar culture (American Apache Indian). The
experimental results indicated that readers’ prior familiarity or lack of familiarity with
that culture affected their judgments of the level of the difficulty of the texts as well as
their recall of the information from the texts.
Johnson (1981) conducted a similar experiment with Iranian ESL students and
American students reading both Iranian and American folktales and demonstrated that
the cultural origin of a text has a greater effect on ESL reading comprehension than
linguistic complexity does. In another study, Johnson (1982) investigated the effect of
prior cultural experience on ESL students’ reading comprehension of the information
in a text about familiar and unfamiliar customs and fount that prior cultural experience
helped readers understanding familiar information in the text.
Steffensen’s (1987) studies of children’s L2 reading comprehension also showed that
"cultural content is a force in reading" (p.52). The L2 reader's existing cultural
knowledge might facilitate L2 reading if the text involved an event or ritual that
showed little differences across culture. But the L2 reader's prior cultural knowledge
might interfere with L2 reading if the event or ritual depicted in the text showed fairly
pronounced differences across culture. She also pointed out that young L2 readers
should not be expected to develop schemata from the ground up merely through
reading, because that is a behaviour “with which even highly proficient readers have
only limited success” (p.52).
Alderson and Urquhart (1988) noted in their study of L2 reading comprehension that
readers brought to their L2 reading task their background knowledge that was bound to
vary from reader to reader. According to their study, there could not be single text-
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bound comprehension but a host of interpretations, which might not cause problem
when the readers belong to the same cultural background and share a large number of
cultural presuppositions, but which could not be expected to occur often. In other
words, readers with different cultural backgrounds tend to interpret the same text more
or less differently because of the difference in the background knowledge that they
bring to their reading task.
Hudson’s (1982/1988) experimental data offered evidence of possible difference
among L2 readers in terms of the interaction between prior schematic knowledge and
metacognitive strategies that readers employed to comprehend text. He observed that
“there appear to be differences in the abilities to form schemata from printed input
between levels of proficiency” (p.197). L2 readers with advanced proficiency level
had less trouble processing visual information and altering schemata than those with
lower proficiency level. The advanced L2 readers were found to be able to bring more
prior knowledge to bear on the reading process than the beginning or intermediate L2
readers. Some researchers (Bensoussan, 1998; Carrell, 1988) found that L2 readers’
inadequate L2 proficiency may cause them to rely more on their prior conceptual and
sociocultural knowledge while, on the other hand, their efficient knowledge-based
processing may also compensate for their insufficient L2 proficiency. Pritchard (1990)
defined a reading strategy as “a deliberate action that readers take voluntarily to
develop an understanding of what they read” (p.275) and he found in his study that L2
readers appeared to use different reading strategies to read familiar and unfamiliar
texts. Furthermore, he also found that L2 readers of different nationalities seemed to
use different reading strategies to read the culturally familiar and unfamiliar texts,
which was confirmed by Horiba’s (1996) experiment with L2-intermediate, L2advanced, L1-Japanese and L1-English readers reading two Japanese short stories.
Comparing more proficient ESL readers with less proficient ESL readers in the United
States, Fitzgerald (1995) concluded that
[o]n the whole, more proficient ESL readers (a) made better use of
vocabulary knowledge, (b) used a greater variety of metacognitive
strategies and used selected strategies more frequently, (c) took more
action to solve miscomprehension and checked solutions to problems
more often, (d) used psycholinguistic strategies that were more meaningoriented, (e) used more schema knowledge, and (f) made better and/or
more inferences. (p.180)
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3.4 Research on English readability formulae and its characteristics
According to Chall (1988), the beginnings of readability formula research came from
two main sources – studies of vocabulary control and studies of readability
measurement. Vocabulary control studies were concerned with the vocabularies that
would be most effective for learning to read from reading textbooks while readability
measurement were targeted at the evaluation of the comprehension difficulty of
reading textbooks. But according to Klare (1963), studies of readability could be
traced back to as early as religious teachers in 900 A.D., who used frequency of
occurrence to distinguish usual from unusual senses in which individual words were
used.
Despite the difference in tracing the origin of research on English readability,
researchers of reading formulae agreed that the present studies of readability have
stemmed from changing social conditions and share a similar purpose. That is, the
prevailing educational philosophy was to provide an education for all and, therefore,
there arose the demand for objective means to determine whether textbooks were
suitable for those using them. It follows that research on readability has a common
objective, finding objective means to measure the difficulty of reading materials for
the intended readers, or to predict how well reading materials will be comprehended
by the intended readers.
In the past seventy years or so, research on English readability has resulted in
numerous English readability formulae from the Lorge formula (cited in Klare, 197475) to the Lexile formula (Stenner, 1996; Wright & Stenner, 1998). In the next three
sections, I shall introduce briefly five most commonly used readability formulae,
discuss their common characteristics and review the purposes, limitations and
misconceptions of readability formulae.
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3.4.1 A brief introduction to five representative English readability
formulae
According to a report by the Institute for Academic Excellence (1998), the five most
popular readability formulae in the United States are the Dale-Chall Readability
Formula, the Flesch-Kincaid Formula, the Fry Readability Graph, the Degree of
Reading Power and the Lexile formula. Except for Fry Readability Graph, the
readability formulae are all in the form of regression equation.
In order to understand the readability formulae in the form of regression equation,
especially the constant(s) in the formulae (such as those in the Dale-Chall formula, the
Flesch formula, Bormuth’s formula and the Lexile formula later in the chapter), it is
necessary to look at the underlying mathematical approach to modelling the
relationships between the variables involved. According to Norusis (1993, 1998), a
correlation coefficient provides a measure of the strength of the linear association
between two variables. It measures how closely the points cluster about a straight line,
which is most commonly defined through the method of least squares. In other words,
the least square line is the line that has the smallest sum of squared vertical distances
from the observed points to the line and the least square line is usually expressed in the
simple regression equation as follows:
Y=A+B×X

(3.1)

In the simple regression equation (3.1), X and Y are two variables under investigation,
with X being the independent variable and Y the dependent variable. Let Y be plotted
on the vertical axis and X be plotted on the horizontal axis. A and B are two fixed
numbers. The value of A is called the intercept, which is the value representing the
point at which the line hits the vertical axis (i.e. y-axis) and indicating where the line is
when the independent variable equals zero. The value of B is called the slope, which
signifies the steepness of the line. More precisely, B indicates how much the y-value
on the straight line increases (or decreases) when x-value increases by one unit (Weiss
& Hassett, 1987; Norusis, 1998). It is worth noting that in a statistical analysis
computer program like SPSS, the least square line can be automatically generated
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provided that one numeric dependent variable and one or more numeric independent
variables are specified in the data file.
When the prediction of a single dependent variable is based on more than one
independent explanatory variable, a multiple linear regression model may be used. A
multiple linear regression equation known as the population regression equation is
given as follows:

μ y = β 0 + β 1 x1 + β 2 x 2 + ... + β p x p

(3.2)

(Moore & McCare, 1993, p.687)
In the multiple regression setting, the dependent variable y depends on not one but p
explanatory independent variables. The partial regression coefficient for a variable
indicates how much the value of the dependent variable changes when the value of
that particular variable increases by 1 and the values of the other independent variables
do not change. Again, a positive coefficient means that the predicted value of the
dependent variable increases when the value of the independent variable increases. A
negative coefficient means that the predicted value of the dependent variable decreases
when the value of the independent variable increases.
Having reviewed the underlying mathematical theory, I will briefly introduce the five
most popular English readability formulae, which will be followed by a brief
discussion of their common characteristics, purposes and limitations, as well as some
misconceptions of readability formulae.
1) The Dale-Chall Readability Formula. Edgar Dale and Jeanne S. Chall first
published their readability formula in 1948 for adult reading materials and soon
became one of the most popular readability formulae (Chall & Dale, 1995). It used the
1925 McCall-Crabbs Standard Test Lessons in Reading as a criterion and a list of
3,000 words, “A List of 3,000 Words Known by Students in Grade 4”, which was
revised and published in 1983. There were only two factors used in the formula,
namely the percentage of words outside the list of 3,000 words and the average
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sentence length in words. The Dale-Chall formula correlated 0.70 with McCall-Crabbs
criterion scores.

X c 50 = .1579 x1 + .0496 x 2 + 3.6365
Where: Xc50 = reading grade score of a pupil who could answer one-half
the test questions on a passage correctly;
X1 = Dale score, or percentage of words outside the Dale list of
3,000;
X2 = average sentence length in words.
(Klare, 1974-1975, p.70)

As discussed above in Formula 3.2, β1 in the Dale-Chall Readability Formula is .1579
and β2 is .0496 and β0 is 3.6365. They respectively represent the slopes for x1 and x2
and the intercept for the line that represents the linear association, Xc50, between the
corresponding variables.
2) The Flesch-Kincaid Formula. The Flesch formula was first published in 1948 and
was later developed by J. Peter Kincaid in the mid-1970s. It also used two variables:
average syllables per word and average words per sentence. Maximum FleschKincaid scores are now stipulated for Department of Defense contracts and some
Internal Revenue Service and Social Security Administration documents in the United
States. This formula has also been incorporated into many word-processing programs
and has been adopted for insurance policies and documents used in health care and
other industries. The Flesch formula correlated 0.70 with the McCall-Crabbs criterion
scores and is mathematically given as follows:

R.E.(Reading Ease) = 206.835 − .846wl − 1.015sl
Where: wl = number of syllables per 100 words;
sl = average number of words per sentence.
(Klare, 1974-1975, p.69)
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3) The Fry Readability Graph. Fry developed a Readability Graph when he was in
Uganda and published it in 1963. It was designed for predicting readability, and was
recommended as a way of saving the user’s time and effort. Fry (1968) used the
common formula variables of syllables per 100 words and words per sentence, but no
formula as such was used. First, the user is to select three one-hundred-word passages
from near the beginning, middle and the end of the book and skip all proper nouns.
Second, the user needs to work out the average number of sentences and the average
number of syllables of the three passages. Finally, the average number of sentences per
hundred words and the average number of syllables per hundred words are plotted on
the graph. The user may than read the readability grade score directly from the graph.
Fry’s graph has been validated on the materials used for both primary and secondary
schools and the scores generated by the graph correlate highly with those derived from
other well-known formulae.
4) The Degree of Reading Power. The test was based on the readability formulae
developed by Bormuth (1969). Bormuth used 330 passages of about 100 words each,
ranging in difficulty from first grade to college. There were 2,600 fourth to twelfth
grade students participating in his experiments. Using the cloze procedure as his
criterion of difficulty, he checked as many as 169 variables against the data and
developed 24 readability formulae, which measure readability for grade placement
respectively at passage, sentence and word levels and are meant to be applied to
manual and/or mechanised measurement. There is little point in giving here, in this
review, all the 24 readability formulae. To get an idea of what Bormuth's formulae
look like, one of his 24 formulae is given below:

C ( M ) = .900063 − .092991( LET ) + .000382( LET ) 3 − .063139( NR )
− .006637( ML) + .009844( NR ) 2 − .044190( L − S ) − .035738( SYL)

Where: C(M) = cloze mean;
LET = letters per word;
NR = right depth of sentence, based on Nida's analysis;
ML = left depth of sentence, based on modern analysis;
L-S = lexical words minus structural words;
SYL = syllables.
(Klare, 1974-1975, p.81)
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5) The Lexile Formula. The Lexile formula was developed in the mid-1980s and also
used two variables, the average frequency of words found in The American Heritage
Intermediate Corpus (Carroll, Davies & Richman, 1971) and the number of words per
sentence.
The Corpus includes 5,088,721 words from 1,045 published titles to which students in
grades 3 through 9 were commonly exposed at the time the corpus was constructed.
Stenner, Smith and Burdick (1983) analysed more than 50 semantic variables in order
to identify the elements that contributed to the difficulty of the vocabulary items. The
variables that they investigated included parts of speech, number of syllables, the
modal grade at which the word appeared in school materials, content classification of
the word. Statistical analytic results showed that the best indicator of the semantic
component of reading was word frequency found in the Corpus, that is, the raw count
of how often a given word appeared in the Corpus. Since the words were ordered
according to increasing difficulty, the rank order was used as the observed word
difficulty. Stenner, Smith and Burdick (1983) also found that the log of the mean
sentence length was the best indicator of passage difficulty. The formula was therefore
based on the two variables: word frequency and sentence length (Stenner & Burdick,
1997). The Lexile formula consists of two equations: a multiple regression equation
that calculates the "Theoretical Logit" and another equation that converts theoretical
logit difficulty value to Lexile text measure.

Theoretical Logit = (9.82247 × LMSL) - (2.14634 × MLWF) - constant
Lexile text measure = (Logit + 3.3) × 180 + 200

Where: LMSL = log of the mean sentence length;
MLWF = mean of the log word frequencies;
(Stenner & Burdick, 1997, pp.10-11)
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The Lexile formula does not provide a grade level, therefore it has been found difficult
to use in connection with the hundreds of thousands of textbooks that are not Lexiled.
Before concluding the section, it is worthwhile to look at the Noun Frequency Method,
which Elley (1975) devised to assess the difficulty of reading materials and which uses
a simple frequency ratio instead of the traditional model of multiple linear regression.
The Noun Frequency Method used Radford’s Australian word count as the basis to
grade the expected familiarity of nouns used in the text. It simply calculated the mean
frequency level (i.e. adding up the individual numbers that represent the corresponding
frequency levels of the nouns found in the text and dividing the sum by the total
number of the nouns) and then referred to a pre-constructed table to identify the
suitable age level for the text. It must be noted that the Radford’s word count which
consists of 2000 words was derived from children’s own writings and that the preconstructed table was prepared by “individual testing of 100 children with the graded
passages of the Progressive Achievement Tests of Reading Comprehension” (Elley,
1975, p8). It follows that the Noun Frequency Method, as Elley notes, is “most
appropriate for children’s prosed designed for 8 to 16 year-old readers”. This method
is simple but it would involve a great deal of work in modifying the Radford’s word
count and the table of “Suitable Age Levels for Readability Ratings Obtained from
Noun Counts”, if it is to be used in assessing EFL readability for the Chinese EFL
middle school students, because it would be necessary to investigate whether the 2000
words listed in Radford’s Australian word count have a similar distribution in the
Chinese EFL middle school students’ writings and whether Elley’s table is applicable
to the EFL middle school students in China.

3.4.2 The common characteristics of English readability formulae

Readability research is both theoretical and empirical, but its main objective is finding
practical solutions to the problem of matching texts with the intended groups of
readers.
Early readability formulae research placed special emphasis on style variables, which
might include as many as 289 factors categorised into four groups, namely Content,
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Style of expression and presentation, Format and General factors of organisation. But
researchers gradually found out that, unless a user was interested in doing research per
se, there was little to be gained from choosing a highly complex formula.
A simple 2-variable formula should be sufficient, especially if one of the
variable is a word or semantic variable and the other is sentence or
syntactic variable. Beyond these 2 variables, further additions add
relatively little predictive validity compared to the added application time
involved, and a formula with very may variables is likely to be unreliably
applied by hand. As a matter of fact, a formula with as many as 20
variables may well be an unreliable predictor even if applied by machine.
(Klare, 1974-1975, p.96)
The outstanding similarity that the popularly used readability formulae shared, as
shown in the previous section, is that they all included the two variables, the word or

semantic variable and the sentence or syntactic variable. The word or semantic
variable has been found consistently far more predictive than the sentence or syntactic
variable when each is considered singly. The use of a list of familiar words, as with the
Dale-Chall formula, the Degrees of Reading Power and the Lexile formula, appears to
give a slightly more predictive index than counting word length, “probably because
length is a (secondary) reflection of familiarity” (Klare, 1974-1975, p.97).
Second, readability formulae usually use either cloze or multiple-choice test as a
criterion and usually include the variable of the word or semantic component and/or the
variable of the sentence or syntactic component in a multiple regression equation. (See
the five most popular readability formulae in Section 3.4.1.) Obviously, for such an
equation, it is unlikely to specify a specific demarcation of the lower and the upper
boundary for the predicted value of reading comprehension. Consequently, due to the
lack of a framework of reference, the predicted value of readability will have to rely on
a prescribed index to match a text or a book with the intended reader. Take the DaleChall Formula for example. When the number of unfamiliar words and the number of
sentences has been worked out, the expected Cloze Score and the Reading Level have
to be obtained by referring to the tables provided by the designer of the formula.
Without the tables, it is impossible to determine whether the book is suitable for the
intended the reader.
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Third, the predicted value of reading comprehension is bound to be affected by the
sampling techniques adopted during the development of the formula. For example, the
Lexile formula works better for the readability measure of textbooks than trade books,
because the Corpus that it is based on was constructed primarily on the basis of
textbooks rather than trade books (The Institute of Academic Excellence, 1998).
Finally, using readability formulae to predict the value of reading comprehension does
not require reader participation and is entirely based on analysis of the text. In other
words, with a readability formula, reading comprehension teachers or writers/editors of
reading materials may not need to build a comprehension test over a text to determine
its readability, because readability formulae have usually been devised statistically to
predict comprehension test scores or a value of reading comprehension.

3.4.3 The purposes, limitations and misconceptions of readability
formulae

For a modern society to function properly, people have to be able to understand what
they read, and documents, instructions, and explanations must be written in a way that
people can understand them. Readability formulae can play an important part in this.
The exact purposes for which readability formulae are designed might vary, but they
tend to have one objective in common, that is, to predict the difficulty of the text for
the intended readers without their actual participation in the course of readability
evaluation. Determined by the major objective, readability formulae always try to use
as few predictive variables as possible, in order to achieve as much accuracy as
possible in their prediction of the value of reading comprehension.
Readability formulae devised as such have inevitable limitations. First, they are usually
suitable only for estimating the difficulty of the reading materials that fall within the
range of difficulty of the criterion basis on which the formulae were constructed. For
example, the Dale-Chall formula covers reading levels Grade 4 to 16+ while the Lexile
formula is more suitable for textbooks than trade books. Second, they are used to
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predict the difficulty of reading comprehension, but they cannot reveal the factors that
are causally related to the difficulty of reading. Third, they do not make specific
provision for such aspects of difficulty as conceptual load, idea density, rhetoric
structure, and the like. Fourth, they usually overlook the role that readers play in
reading comprehension, such as the contributions of their conceptual and sociocultural
schematic knowledge, their motivation, interest, cognitive strategies, etc.
The limitations of readability formulae have caused some misconceptions, which have
often led to their considerable criticism.
There have been complaints that readability scores for the same textbooks are not
always the same when reported by different sources. That could well be the case,
because readability formulae usually operate on the sample taken from the text. When
the sampling technique varies or the size of the sample varies, readability formulae
cannot be expected to generate the same readability score or value. Furthermore,
readability formulae usually work on the average. For instance, when it would be right
to say that some longer sentences communicate better than a short sentence, but this
would be wrong on the average. Similarly, when it is right to say that some longer
words are simpler and easier to understand than shorter equivalents, it would be wrong
to make the claim on the average. According to Fry (1989, p.295), readability formulae
“simply state that in general, on the average, the two inputs of sentence length and
word difficulty accurately predict how easily a given passage will be understood by the
average reader.”
Readability formulae do not tell how easy or difficult the reading material should be for
a reader or a group of readers. Instead, readability formulae give only estimates,
showing how difficult the material probably is, or how well the reader will probably
understand the material. They do not advise what is the best readability score or value
for a text or for a reader, as “readability is not a fixed property of a text but rather the
result of the interaction between a reader and a text” (Kintsch & Miller, 1984, pp.220221).
There has long been criticism of readability formulae for not measuring all of the
important aspects that affect readability. Readability formulae do not take account of
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such factors as “concept difficulty and density, organization, previous knowledge,
interest, illustrations, and the like” (Chall, 1984, p.244), but Fry (1989, p.295) argued,
“how, pray tell, can a newspaper editor go into the street and ask his customers how
much they know about Philippine politics, or how can a textbook editor expect a
practical readability formula to tell her how much 6th graders already know about frog
reproduction?”
Fourth, readability formulae cannot serve as guides for writing, but they have never
been meant to serve that purpose. This has been noted from the very beginning of
readability formula studies. Simplistic replacement of harder words with easier ones, or
longer sentences with shorter ones, does not necessarily make the text more readable.
Ulijn and Salager-Meyer noted that “specialist texts that avoid specialised terminology
are not automatically easier to comprehend for expert readers” (1998, p.83). In another
experiment, Strother and Ulijn asked the subjects to read both the authentic and revised
texts about computer science. They found in the experiment that “syntactic adaptation
of the English computer science text did not really help subjects to comprehend better
or to read more quickly, neither for the natives (Americans) nor for the nonnatives
(Dutch, Chinese, Spanish, Arabic, or other language backgrounds)” (1987, p.98).
Being fully aware of the limitations of readability formulae, researchers of readability
formulae at present have come to explore new ways of assessing readability. For
example, Binkley used cohesion analysis to assess readability (1987), and Zakaluk
used the nomograph to predict text comprehensibility (reported in Zakaluk & Samuels,
1988). Some others tried to improve the criteria used in readability formulae, for
criterion validity has long been a problem in research on readability formulae. Cloze
has little face validity and learners have a strong aversion to cloze testing (Shohamy,
1982). Cloze testing has also been found to measure information only within clause
boundaries. Identical scores may be generated in cloze passages even when they are
presented to readers as randomised sentences within paragraphs (Bernhardt, 1991).
Similarly, multiple-choice and True/False tests have also been found problematic.
Changing the distracters in the questions may lead to significant changes in readability
scores (Bormuth, 1966). Besides, the testees may do multiple-choice and True/False
tests without actually doing the reading (Bernhardt, 1991). Since readability formulae
usually operate on the local (i.e. lower) level of the text, they have been found to give
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the same readability score to two texts, when one is authentic but the other reverses the
word order of the first and is thus nonsensical. Bernhardt suggests using recall

protocols as an alternative (Bernhardt, 1991). However, due to its high administrative
cost, it is not commonly used in assessment of reading comprehension. What is more,
as Chen and Donin (1997) point out, it is still not clear whether L1 or L2 is a better
index of comprehension when measuring L2 reading comprehension.
In short, despite their limitations, readability formulae are still widely used because
they provide an easy, convenient and relatively reliable and consistent method to match
reading materials with the intended groups of readers.

3.5 Summary

This chapter has reviewed three major areas in L2 reading comprehension research
that are closely related to the present reading research project. The findings in L2
reading research seem to indicate a threshold level in L2 language proficiency that L2
readers need to get beyond before they can transfer their L1 reading ability onto their
L2 reading task. The studies of the relationships between L2 readers’ language
proficiency and their L2 reading comprehension, and between L2 readers’ prior
conceptual

and

sociocultural

schematic

knowledge

and

their

L2

reading

comprehension show that L2 readers’ language proficiency and their prior conceptual
and sociocultural knowledge are two crucial facets that affect their L2 reading
comprehension. The brief review of the research of English readability formulae
suggests that, although reading comprehension is extremely complicated, it is possible
to develop a readability formula which would produce a consistent and reliable
readability score of a text.
What is also apparent in the review of the five readability formulae is that the
formation of those readability formulae depends very much on the underlying reading
comprehension test. It is clear that the predictive validity of such a readability formula
rests on its prediction of the score that the intended reader of the text may attain in a
reading comprehension test. A reading comprehension test, if not in the cloze form,
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may vary considerably in its difficulty. It follows, therefore, that the readability value
provided by such a formula for a given text may lose its predictive power if the test
score on which it is based becomes irrelevant. To deal with that problem, the present
study has undertaken a new approach to predicting the value of reading
comprehension. This is to be discussed in detail in Chapter 5.
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Chapter 4
A Schematic Developmental Model of Reading Comprehension
in L2 (SDMORC L2)

Reading comprehension involves a complicated information processing system. It
concerns not only recognising individual words that comprise the visual text but also
the necessary engagement of the intricate interactions among different sources of prior
knowledge including the target language as well as other domains of knowledge. In
the past few decades, the study of the processes of reading and reading comprehension
of English as L1 and as L2 have yielded a range of theories and models, each of which
has shed some light on the issue and enriched the understanding of this mental system
as a whole. Nevertheless it seems still a long way to go before we can unveil the whole
mechanism at work in the system.
It is inconceivable that the study of an issue of reading comprehension does not
presume or follow, either explicitly or implicitly, a model that demonstrates or
accounts for the underlying characteristics of reading comprehension. This chapter
introduces and discusses the model of reading comprehension -- Schematic
Developmental Model of Reading Comprehension in L2 (SDMORC L2), which forms
the theoretical basis for this research project. This model does not mean to provide a
comprehensive account of all the processes involved in reading comprehension.
Instead, it has been designed to account for the major processes of EFL reading
comprehension, capturing mainly the interactions among different sources of prior
knowledge and among different levels of interpretations. It is focused on the major
factors that are believed to affect L2 reading comprehension, and, at the same time, it
also tries to reveal the probabilistic feature of hypothesis testing in reading
comprehension.
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It is necessary to note, however, that SDMORC L2 is a limited model, as it does not
take into account many factors that have been found to affect reading comprehension,
such as the influences of the reader’s motivation for reading, the appealing effects of
the topic, the impact of the physical environment and the reader’s cognitive style and
capacity. In other words, SDMORC L2 does not set out to model EFL reading
comprehension comprehensively. What it means to bring to focus is the probabilistic
characteristic of reading comprehension through modelling the interactions among
different sources of prior knowledge and among different levels of interpretations
during EFL reading comprehension.
As noted in Chapter 3, theories and models proposed to account for reading
comprehension in L2 have revealed many interesting features in L2 reading
comprehension. Nevertheless, there is still much to be learned in terms of the
mechanism that underlies L2 reading comprehension. SDMORC L2 is my attempt to
develop a better picture, offering an account of the interactions among different
sources of information (or knowledge) available for information processing in L2
reading comprehension. Speculative as the model is as a whole, much of its underlying
theories and hypotheses, such as the schema theory, connectionism and the Interactive
Model of Reading (see Chapter 2) have found considerable evidence and support in
the experiments discussed in the literature of reading comprehension research.

4.1 SDMORC L2

According to Rumelhart (1977/1994), much of research in reading comprehension is
targeted at discovering the factors that may affect reading comprehension, identifying
the different information sources that may be involved in interpreting a text and
modelling the possible mechanism that may underlie the interactions among those
factors and sources of information. But studies in this field often refrain from
specifying a plausible hypothesis about how those factors or sources of information
may affect reading comprehension or how they may interact upon each other in
reading. Rumelhart's (1977/1994) Interactive Model of Reading (IMR for short) is one
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of the few theoretical models that have been proposed to account for the mechanism
that underlies the interactions among different information sources.
SDMORC L2 is based mainly on IMR, with special reference to Sharkey’s

Connectionist Model of Text Comprehension (Sharkey, 1990) and the Seidenberg and
McClelland Model of Lexical Processing (Seidenberg, 1990; Seidenberg &
MeClelland, 1989). There are a number of reasons for basing SDMORC L2 on these
models.
First, SDMORC L2 takes a connectionist view of learning, which is similar to the one
that underlies IMR. Like IMR, SDMORC L2 considers that reading comprehension is
a highly interactive process of a highly complicated information processing mental
system. It regards reading comprehension as a process subjected to multiple
constraints from different sources of information. These constraints are weighed in
parallel to produce the most probable interpretation of the text which has resulted from
the minimisation of the discrepancies between the various constraints.
Second, SDMORC L2 considers that L1 reading comprehension and L2 reading
comprehension bear considerable similarities. "What the model [of reading] predicts
for English reading must also work for any other language except in terms of how
specific characteristics of the syntax or orthography are accommodated by the reading
process" (Goodman, 1988, p.20). Although not everyone agrees with Goodman that
there is indeed a single reading process, it cannot be denied that L1 and L2 reading
must share a considerable amount of similarity, especially at a more abstract level,
when the details of information processing are not the major concern (Carrell, Devine,
& Eskey, 1988).
The third reason is a logical outcome of the previous reason. That is, the similarity
between L1 and L2 reading entails that the major mechanism that works for L1
reading is also expected to work for L2 reading. There is good reason to suggest that
Rumelhart's connectionist account of the development of schemata in terms of
information processing may also apply to the workings of the schemata that will be
adopted in a schematic account of L2 reading comprehension.
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4.2 Basic componential devices of SDMORC L2

Like IMR, SDMORC L2 also analyses overall L2 reading mechanism into three
devices, namely, Visual Information Store (VIS), Feature Extraction Device (FED)
and Pattern Synthesiser (PS). These devices operate interactively to produce the
Hypothesised Most Probable Interpretation (HMPI). Of the three, PS is of crucial
importance in information processing, and its operation relies on the interactions
among at least four different information sources: Phonologic & Orthographic &

Lexical Knowledge, Syntactic & Formal Discourse Knowledge, Conceptual
Knowledge, and Sociocultural Knowledge. (See Figure 4.1).

Conceptual Knowledge

Graphemic
Input

Visual
Information
Store

Sociocultural Knowledge

Feature
Extraction
Device

Syntactic & Formal Discourse Knowledge

Pattern
Synthesiser

Hypothesised
Most
Probable
Interpretation
(HMPI)

Phonologic & Orthographic & Lexical
Knowledge

Figure 4.1. A flow-chart representation of SDMORC L2.

In SDMORC L2, the graphemic inputs that enter the system are first registered at
Visual Information Store (VIS), which then activates Feature Extraction Device (FED)
to operate on the information forwarded from VIS to extract the critical features. The
features extracted from VIS are then passed onto Pattern Synthesiser (PS) as sensory
inputs. PS, in turn, processes the inputs received from VIS through the interactions of
various information sources and produces in the end the Hypothesised Most Probable
Interpretation (HMPI).
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A number of observations need to be noted before a detailed discussion of the
componential devices of SDMORC L2 is presented. First, in the model, the central
device is PS, because it is there that meaning is constructed. The meaning-constructing
function of PS may very well be analogised as the operation performed by the hidden
layers in a connectionist computer neural network and the inputs passed from VIS onto
PS are like those registered at the input layer of a connectionist computer neural
network. PS works on those sensory inputs in a manner similar to those numerous
neuronic elements of the hidden layers and it generates in the end the HMPI, which
may resemble what the output layers produce in the connectionist computer neural
network.
Second, what is also crucial in the model is the product of PS, the Hypothesised Most
Probable Interpretation (HMPI). The HMPI for a text being read is itself a schema, at
least a temporary schema. The HMPI of a text represents the set of the connections
formed out of the existing whole set of schemata in the reader's mind and stands for
the reader's understanding of the text. It is in this sense that we say reading
comprehension is a process of constructing a new schema.
Third, the flow-chart representation of SDMORC L2 (Figure 4.1) represents only the
basic cycle of the procedures involved in the production of the HMPI’s at the feature
level on the schematic structure of the final HMPI of the whole text. The construction
of the final HMPI for the whole text needs to involve the production of HMPI at all
levels on the schematic structure, from the basic feature level to the top final text level.
(See Section 4.4 for detailed discussion of HMPI.)
Fourth, SDMORC L2 decomposes the mechanism of reading comprehension into
specific devices in the model to reveal the different contributions made by different
sources of knowledge, even though it believes that the complicated information
processing is so interactive among different sources of information that it is almost not
decomposable. For example, the meaning of a word is not a single entity in SDMORC
L2. Instead, it is distributed phonologically, orthographically, syntactically,
semantically, conceptually and socioculturally across several different dimensions
among different sub-schemata. Similarly, the processing of syntactic information
cannot be separated completely from the processing of semantic information, nor can
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the processing of conceptual information be isolated completely from the processing
of sociocultural information. But such inseparability can never be brought to light if no
distinction is ever made between the different parties concerned. Such a paradox can
also be found in the models of computer neural network systems, where different
neurons (or units) are designed to process different input signals, although they are all
meant to operate on the same connectionist principles. What must always be kept in
mind when referring to different componential devices in SDMORC L2 is that the
different sources of knowledge they stand for are all connected in one way or another,
and that it would not be right if they are conceived as mutually exclusive and isolated
entities.
In the following sections, the composition of SDMORC L2, the structure and
operation of PS and the construction of HMPI will be discussed in turn and in greater
detail.

4.2.1 Configuration of Pattern Synthesiser in SDMORC L2

Pattern Synthesiser in SDMORC L2 is where the interpretation is generated. Its
operation consists in the generation of the Hypothesised Most Probable Interpretation
(HMPI) through the interactions among the four componential schemata: Phonological

& Orthographic & Lexical Knowledge, Syntactic & Formal Discourse Knowledge,
Conceptual Knowledge and Sociocultural Knowledge at different structural levels.
Each of the four schemata represents the prior knowledge that the reader has
accumulated in that particular domain.
The difference between SDMORC L2 and IMR lies mainly in the configuration of
Pattern Synthesiser (PS). PS in IMR recognises four information sources, namely,

Syntactical Knowledge, Semantic Knowledge, Orthographic Knowledge and Lexical
Knowledge. PS in SDMORC L2, on the other hand, re-organises Syntactical
Knowledge, Orthographic Knowledge and Lexical Knowledge into Phonological &

Orthographic & Lexical Knowledge and Syntactic & Formal Discourse Knowledge
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and divides Semantic Knowledge into Conceptual Knowledge and Sociocultural

Knowledge.
The difference in the analysis of the information sources between the PS of SDMORC
L2 and the PS of IMR is partially due to the difference between L1 reading and L2
reading and partially due to the influence of the factors which are usually not
considered or less emphasised in L1 reading research.
First, SDMORC L2 takes the view that one's phonological knowledge of a language is
as important as orthographic knowledge of the language in reading, disregarding
whether the language is an alphabetic language like English or a pictographic language
like Chinese. According to Adams (1990), skilled readers visually process virtually
every individual letter of every word in a bottom-up manner and they look at the
letters and see letter patterns, which reflect the structure of the language's spoken
syllables. Readers' phonological knowledge of the language may enable them to
expect certain strings of graphemes to occur frequently, infrequently, or not at all.
Phonological knowledge is particularly useful when encountering long, written words,
because it may enable the reader to break his/her perception of those long words up
into syllables to facilitate the process of word identification. As for skilled readers of
Chinese, according to Everson (1998), phonological knowledge is equally important:
they look at the commonly used Chinese characters and see (or hear?) their
pronunciations whereby they may activate their semantic connections on the schema
of word identification. Skilled Chinese readers do not tap into their phonological
knowledge in word identification only when they encounter those characters whose
pronunciations they do not know or have not idiosyncratically assumed. When this
happens, the speed of word identification slows down remarkably.
It has long been controversial as to whether readers use phonological information to
access the meanings of words: the direct access to meaning from the orthography and
the indirect access to meaning from the orthography through phonological mediation.
“The direct versus phonologically-mediated pendulum has swung back and forth with
remarkable regularity over the past 25 years… At the moment, it appears to be moving
into the phonologically mediated phase again” (Seidenberg, 1990:46). Although it is
difficult to prove in experiments that meaning is always accessed from a phonological
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representation as Van Orden et al have speculated (Van Orden et al, 1988), it has been
shown that phonological information is accessed in silent reading (Besner & Davelaar,
1982; Kleiman, 1975).
Second, SDMORC L2 combines phonologic, orthographic and lexical knowledge into
one group, because they can all be synthesised at the structural level of word.
Traditionally, the basic phonological unit of a language is the phoneme, the basic
orthographic unit for an alphabetic language is the letter, and the basic semantic unit
of a language is the lexeme. These units vary significantly at the structural levels they
are based on, but, when it comes to meaning conveyance, the three domains they
pertain to share the same smallest common denominator, word. Furthermore, so far as
meaning construction is concerned, L2 readers' phonologic, orthographic and lexical
knowledge seems to interact most actively and commonly at word identification. It is
on this account that SDMORC L2 combines phonologic, orthographic and lexical
knowledge into the same schematic group in PS.
Third, SDMORC L2 believes that as well as syntactic knowledge, L2 readers also
need formal discourse structural knowledge in constructing the meaning of a text in
reading. A large body of literature has argued that the prior background knowledge of
the related formal discourse strongly affects reading comprehension (Anderson &
Pearson, 1984; Myers, 1990; van den Broek, 1990). As syntax and formal discourse
structure are two branches of study in linguistics, syntactic knowledge and knowledge
of formal discourse structures are grouped together as a crucial part of prior
knowledge for HMPI construction in SDMORC L2. This will be further discussed in
Section 4.2.3.
Finally, in SDMORC L2, the division of semantic knowledge into Conceptual

Knowledge and Sociocultural Knowledge may help to reveal the effects that L1referenced schemata and different sociocultural contexts may have on L2 reading
comprehension. This will be further discussed in Section 4.2.4.
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4.2.2 Phonologic & Orthographic & Lexical Knowledge

Phonologic & Orthographic & Lexical Knowledge in SDMORC L2 refers to the
phonologic, orthographic and lexical knowledge that is required and used to identify
individual words in L2 reading.
Readers seem to depend on a bank of associated feature recognisers to identify
individual letters that make up separate words. According to Adams (1990), the key to
proficiency in word identification lies in an automatic association of the prior
knowledge of whole words and frequent spelling patterns with the visual features
identified in the inputs. When readers of English fixate on a word, each individual
letter activates its own relevant units in their schemata for word identification. These
instantiated variables, in turn, send signals to each other, advising their status of
activation. As a result, the associations between those activated units in the schema
project onto the schema a specific configuration of the spelling pattern perceived. For
skilled readers, repeated encounters with different words of different spelling patterns
in the past will have already constructed in their minds the schemata whose
phonologic and orthographic relational structures will readily and automatically
respond to familiar spelling patterns and produce the hypothesised most probable
identification of the word. But for slow and inexperienced readers, the identification of
words will not be automatic. Instead, their identification tends to require considerable
attention from the reader and may need repeated back and forth phonologic and/or
orthographic confirmation of the individual letters involved.
The requirement of the involvement of phonologic and orthographic knowledge in
reading comprehension is also proved in the findings that "skilled readers parse long
words into syllabic units during visual scanning, not afterward. Furthermore, they do
so in the course of identifying the individual letters of a word, not afterward. They do
so automatically, the process is not under conscious control" (Adams, 1990, p.123).
For beginning L2 readers of English, their phonologic, orthographic and lexical
knowledge of English in word identification is subjected to considerable influence of
their phonologic, orthographic and lexical knowledge of L1 (Mewhort & Campbell,
1981). At this stage of learning, L2 learners' developing knowledge of L2
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pronunciation, spelling and lexical meaning is mingled with their phonologic,
orthographic and lexical knowledge of L1. Take the beginners of EFL at urban junior
middle schools in China for example. Their initial knowledge of an English word is
commonly composed of its pronunciation, spelling pattern and its Chinese semantic
equivalent. It is not uncommon among those learners that English letters are associated
with the names of Chinese phonetic symbols (i.e. /hunyu pinyin/), that English
phonemes are enunciated as Chinese ones, and that English syllables are transcribed as
Chinese ones. It is no wonder, therefore, that they are often found to say the names of
some English letters, specially some vowels, as those for Chinese phonetic alphabets
when they are spelling aloud an English word. As for the lexical meanings, they tend
to resort to a simplistic approach, relating English lexical items with their Chinese
semantic equivalents. Such one-to-one mapping of L2 word forms onto L1 semantic
equivalents is commonly observed in L2 learning practices. Consequently, learning L2
vocabulary "becomes largely a matter of remembering a second label for a wellunderstood concept" (Grabe, 1991, p.387).
It is also worth noting that, although L2 learners tend to make the best use of their
established L1-referenced schematic prior knowledge in L2 reading practices, the
influence of their L1 phonologic and orthographic knowledge tends to diminish
rapidly as their L2 proficiency progresses. According to my experience in teaching
EFL reading comprehension, so far as word identification in reading is concerned,
Chinese beginners of EFL will, in a year or two of EFL learning, show little trace of
the inference from their phonologic and orthographic knowledge of L1 in their
miscues in spelling aloud an English word. They start to perceive an English word
more or less holistically through their L2 phonological and orthographic knowledge
without tapping into their L1 references. The better learners tend to demonstrate good
speed and accuracy in word identification, while the slow learners tend to get around
their difficulty in word identification by relying on context, on the few letters of the
word that they know, or on the combination of both context and a few salient
componential letters of the word, etc (Jiang, 2000).
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4.2.3 Syntactic & Formal Discourse Knowledge

Syntactic and Formal Discourse Knowledge in SDMORC L2 refers to readers' prior
knowledge of the syntax and the norms of discourse of the target language, L2, which
is used to construct an interpretation of a text. Syntax is, according to Adams (1980),
…the primary means by which we can specify the intended relation
among words. Thus, syntax subserves communication not only by
disambiguating the references of the words, but also by defining new
relations among them. It is clear that syntactic competence is an
important dimension of linguistic competence in general. (p.18)
Syntactic knowledge is necessary for meaning construction in reading. For reading
comprehension, readers generally need not only to recognise the words they read but
also select both the lexical meaning and the grammatical meaning of a content word
among its many alternatives. Following the theory of morphology, lexical meaning
… is the sense attributed to items in the dictionary. Grammatical meaning
is associated with those elements of meaning that derive from grammatical
categories like tense and aspect, sentence forms like active and passive
and syntactic functions like subject of and object of.
(Brown, 1994, p.61).
Furthermore, "the lexical meaning is permanently associated with the word, denoting its
semantic properties, whereas the grammatical meaning is temporarily associated with
the word, indicating the temporary and context-specific relationship between the word
and other words in the sentences" (Lin, 1999, pp.229-230). To determine the sense in
which a content word is used, readers often need to resort to their syntactic knowledge
of the language to identify its lexical and grammatical meanings. Consider the
following example.
Example 4.1:

This bug doesn't bite in the literal sense. It is designed to bug a
telephone circuit.
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In the example, the first bug has been used as a pun and was meant to be interpreted in
the sense of “an insect or similar organism, such as a centipede or an earwig 1”. To
understand what is meant by the second bug, however, readers need not only the
lexical knowledge of bug, that is, it can be used in the sense of “an electronic listening
device, such as a hidden microphone or wiretap, used in surveillance 2” but also the
syntactic knowledge of English to determine the grammatical meaning of the word,
such as the part of speech in which it is used. For the second, bug, in Example (4.1), it
is necessary for the beginning L2 readers to look through the senses listed in a
dictionary and make the decision on the basis of a syntactic parsing of the specific
sentence. Usually their knowledge of the syntactic function of the word, bug, in the
sentence is very helpful for them to determine the sense in which the word is used - "to
equip (a room or telephone circuit, for example) with a concealed electronic listening
device" (Houghton Mifflin Company, 1992).
It is also worth noting that lexical knowledge alone may not be able to provide
sufficient schematic guidance for the decision on the word meaning. When readers fail
to recognise a word, they generally know exactly where their failure lies. But if they
fail to detect or understand a syntactic structure or the syntactic relations among the
string of words they are reading, they usually have no clear idea about the nature of
their failure and the consequence is usually a failure in comprehension (Berman, 1984;
Taraban & McClelland, 1990). Consider the following example (4.2) from Berman
(1984, p.139).
Example 4.2:

So widespread had the habit of reading the Bible in English become
that official steps were taken to combat it.
To understand the meaning of the sentence (Example 4.2), the reader needs to work
out that the sentence is really a syntactic re-ordering of "the habit of reading the Bible
in English had become so widespread that official steps were taken to combat it". The
reader also needs to identify the syntactic constituents of the sentence and the syntactic

1-2The American Heritage® Dictionary of the English Language, Third Edition
copyright © 1992 by Houghton Mifflin Company. Electronic version licensed from INSO
Corporation.
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functions they perform. For example, the reader needs to know that the word "official"
is a modifier of the noun "steps" and not the head of a nominal phrase with the word
"steps" as its predicate. He/She also needs to know that the passive voice of the main
clause implies some agent(s) took steps and that "it" has as its antecedent "the habit of
reading the Bible in English" not any part of this nominal phrase or any other nominal
in the sentence.
It is not too difficult to see from this example (4.2) that readers need to rely -- though
not exclusively -- on syntactic parsing to get at the basic propositional content of a
sentence, to extract "the semantic gist" (Berman, 1984, p.140) of the language material
confronting them.
Apart from syntactic knowledge, L2 readers also need a good knowledge of formal
discourse structure (or a formal text schema) in order to construct an interpretation of
the text they read. If it is right to say that Phonologic & Orthographic and Lexical

Knowledge helps to recognise individual words and that Syntactic Knowledge helps to
decide on the lexical and grammatical meanings of those identified words and to
construct the relevant sentential meanings, then Formal Discourse Knowledge is what
helps to bring sentential meanings together to form a coherent interpretation of the text
being read. Following schema theory, a formal text schema is what represents the
reader’s knowledge of "the formal rhetorical organisational structure of the text"
(Carrell, 1988, p.104), relevant "conventions" (Siberstein, 1994, p.8) and their
relations with conceptual knowledge (or “world schemata”) and other linguistic
knowledge (or “language schemata” (Cook, 1994, p.181). In other words, L2 readers
need to possess some background knowledge about rhetorical organisational
differences among different genres of texts, say, the differences in the structure of
fables, short stories, newspaper articles, poetry and expository and argumentative
types of prose.
According to Grabe (1991), "knowing how a text is organized influences the
comprehension of the text" (p.381). The contribution of Formal Discourse Knowledge
of L2 is even more remarkable for L2 reading comprehension, if there exists some
significant rhetorical organisational difference between readers' L1 and L2. It is not
uncommon that L2 readers find themselves bewildered when reading an L2 text of
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unfamiliar formal discourse structure. For example, the Chinese differ from the
English in the way of providing the information of location. The Chinese usually start
from the general and move to the specific, for instance, "China, Fujian (Province),
Fuzhou (City), Dongda Road No. 168". Whereas, the English tend to begin with the
details and conclude with the general "92 Basingstoke Road, Reading, Berkshire,
England". To locate a place in English, Chinese EFL beginners may not be able to
make the head or tail of it without reverting the English address into a general-to-detail
order. Lin (1996) speculates that such a general-to-detail structural characteristic in
Chinese reflects the customary from-general-to-detail mode of thinking among the
Chinese and has also, in turn, shaped some typical Chinese approaches in
communication, say, the typical beat-about-the-bush approach in making a request for
instance. Comparative studies of the difference in L2 readers' performance in reading
comprehension have also indicated similar importance of the knowledge of formal
discourse knowledge for L2 reading.
Ulijn and Campbell (1997) suggest that Hall's (1983) ideas on cultural
differences in the need for explicit (Western) and implicit (Oriental)
information in text, might explain some of the different preferences of
readers for different paragraphing, and how managers responsible for
efficient cross-cultural technical communication can deal with this.
Hinds (1987) also suggest… while Western (American, Dutch) readers
blame the reader for not being explicit enough in the case of reading
failures, Oriental readers (Chinese, Japanese) take the implicit point of
view; i.e. I am responsible for grasping the appropriate meaning, even if
the text is not written clearly enough.
(Ulijn & Salager-Meyer, 1998, p.87)
Finally, it should be noted that although the study of formal discourse structure in a
language is more often than not an area of linguistics, a comparative study of the
differences in formal discourse structures across languages is usually sociopsycholinguistic in nature, as most of such differences are found to originate from the
sociocultural differences involved. This may well be seen as an instance showing the
inseparability among different sources of knowledge and the inevitability in finding
some connections among them.
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4.2.4 Conceptual Knowledge and Sociocultural Knowledge

According to Carrell (1988), reading comprehension is characterised as involving "an
interaction of text-based processes and knowledge-based processes" (p.101), with the
former concerning the information extracted from the text and the latter the reader's
existing background knowledge or schemata. The existing background knowledge
used in reading comprehension may be further categorised into what is called "text
schemata and world schemata" (Cook, 1994, p.181) or "formal schemata" and "content
schemata" (Carrell, 1988). Of the two types of schemata, the formal schemata (or text
schemata) represent the readers' existing knowledge of rhetorical organisational
structure of the text. In SDMORC L2, formal schemata are represented in terms of

Phonologic & Orthographic & Lexical Knowledge and Syntactic & Formal Discourse
Knowledge. The other type of schemata, the content schemata or world schemata, are
represented as Conceptual Knowledge and Sociocultural Knowledge.
The further categorisation of the readers' background knowledge of the content area of
the text into Conceptual and Sociocultural categories is expedient in the sense that it
helps to explain some failure in L2 reading comprehension. It does not mean that they
are two different kinds of knowledge. Fundamentally speaking, one's knowledge of the
world is always accumulated in a sociocultural context and is bound to be influenced
by the sociocultural context he/she lives in. In this sense, a schema that represents the
reader's background knowledge of the content area of the text must be associated with
a certain culture and no schema can claim, in the strict sense, to be free from any
sociocultural influence. But, it is also true that the contribution that the reader's
existing sociocultural background knowledge makes to reading comprehension varies
from text to text. Some texts demand considerable sociocultural inputs from the
reader, for example, a novel like Great Gatsby, while some others require little of such
input from the reader, a text about direct variation in mathematics for instance.
The varying demands on the reader for sociocultural inputs may be attributed to the
variations in the sociocultural context in which the content area of the target text
emerges. A scientific or technical topic usually does not concern much of the detail of
sociocultural context, although it does presume an overall stage in the human
sociocultural development which most of societies tend to share in common. As an
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illustration of the contribution of a reader's sociocultural inputs in reading
comprehension, consider, for example, the understanding of a passage introducing the
biological theory of evolution for example. The exposition of what the theory of
evolution is presumes a level of understanding of the development of human biology.
However, following "the principle of local interpretation" (Brown & Yule, 1983,
p.59), the understanding of the text does not necessarily require the reader to activate
his/her sociocultural knowledge about Britain in the 19th century to instantiate the
schematic representation of the interpretation of the text.
To simulate such differing contributions that readers' background knowledge of the
content area of a text in reading comprehension, SDMORC L2 divides readers'
background content knowledge into Conceptual Knowledge and Sociocultural

Knowledge. By conceptual knowledge, I mean what Bernhardt (1991) refers to as
"domain-specific knowledge" (p.97). The examples of conceptual knowledge may
include "knowledge of the rules of soccer, of electrochemistry, of cooking, of how
airplanes are put together and how they function, of how computers work, or of how to
analyze a literary text" (p.97). By sociocultural knowledge, I mean what Bernhardt
(1991) refers to as "culture-specific knowledge" (p.97). Sociocultural knowledge may
include "events such as weddings, funerals, and national holiday as well as invited
dinner parties or how one lines up at a bus stop" (p.97). It is impossible to draw a
clear-cut semantic line that divides the two kinds of knowledge. They could be
conceived as two overlapping sets, with their typical members clustering around the
centres. The further away from the centre, the more difficult it is to decide on the
membership of an instance and for those instances in the section where the two sets
overlap, they may well pertain to either of the two sets.
Although it is difficult to determine when an instance stops being a member of

Conceptual Knowledge and becomes a member of Sociocultural Knowledge and vice
versa, it seems not so difficult if they are to be distinguished in terms of schematic
structure and operation
According to Carrell (1988), "schemata are culture-specific" (p.104) and a schema is
always and fundamentally associated with a culture and no schema can be isolated
from a culture no matter how remote the association may be. Furthermore, schema
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theory considers that the whole set of schemata available for interpreting a text
constitutes the reader's prior background knowledge (Rumelhart, 1984) and that all the
individual schemata are connected directly or indirectly in one way or another.
However, although schemata are all allegedly connected, only a small and relevant
number of them are activated in reading.
Similarly, within the schema-theoretical framework, not all schemata require specific
configuration of their sociocultural variables, although they are all fundamentally
culture-specific. In other words, some schemata once activated by the perceived and
specific sociocultural information in reading create a specific sociocultural context
whose characteristic sociocultural features constrain and control the construction of
the meaning of the text. Some other schemata, though fundamentally culture-specific,
do not expect sociocultural information for their activation, and they simply take "the
default values in the absence of any specifically substantiating information in the text"
(Anderson & Pearson, 1984, p.269). Those default values are based on the reader's
learning experience in life and are always available if they need to be retrieved in
reading. According to Strauss & Quinn (1997), it is often through these learned default
values assigned to the relevant variables that the schemata constrain the way things
usually go. In their view, schemata function as a conceptual framework, providing a
cohering bondage in the construction of the meaning of the text. When commenting on
partial instantiation of a schema and the activation of the default values for the
variables in the schemata, Strauss and Quinn (1997) remark: "just think of everything
that can be left unsaid in any conversation because speakers assume their interlocutors
share their schemas" (p.49).
On the basis of different schematic expectations, Conceptual Knowledge can be
defined as the schematic knowledge whose sociocultural variables are not expected to
be specifically instantiated in reading. Likewise, Sociocultural Knowledge can be
defined as the schematic knowledge whose sociocultural variables are expected to be
instantiated specifically in reading. As an illustration of the difference in schematic
expectation between Conceptual Knowledge and Sociocultural Knowledge, consider
the following two examples.
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In reading a text introducing evolution, Example (4.3), for instance, the activated
schema of biology does not expect any sociocultural information for its instantiation,
nor does the interpretation of the text expect the schema to provide guidance in terms
of sociocultural information.
Example 4.3:
Evolution means change. It is the process whereby new life forms
develop.
Over time species have not remained constant, they have changed.
New species have arisen and others have disappeared. There has been a
change from simple forms to more complex forms of life. Over billions
of years the initial life form has given rise to a vast variety of
organisms. However, because the basic chemistry of life forms today
was inherited from this first life form it is fundamentally similar in
organisms today.

(Cochrane, 1996, p.98, the bold in the original)
The construction of an interpretation of the above text does not require the students to
tap into their knowledge of the historical development of human understanding of the
origin of human beings, that is, the development from supernatural creation to
evolution. What is at issue is to get to know what evolution is and how to understand
that various living creatures today have all evolved fundamentally from the initial life
form billions of years ago. Such typical sparse need for prior sociocultural background
knowledge in reading scientific English is probably because, in most cases, the default
value in the relevant scientific schema for its sociocultural context is set in line with
the current phase of development in human civilisation in the 20th century. Unless
there are specific clues in the text indicating otherwise, readers, following "the
principle of local interpretation" (Brown & Yule, 1983, p.59), usually presume the
sociocultural context for the text is similar to the one they are currently in. There is
generally no need for them to draw on their sociocultural knowledge associated with
the historical development of human understanding of biology unless they come to a
passage like Example (4.4).
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Example 4.4:

Until the 1800s most people accepted that life had arisen on Earth
through creation and had not altered over time. The early 1800s saw an
increase in knowledge about the variety and characteristics of
organisms. There was sufficient information available from naturalists'
expeditions and writings for some people to question the beliefs held
for centuries and to accept the idea that life evolves…
(Cochrane, 1996, p.96)
The specific detail of time in the text (4.4) instantiates the variable of sociocultural
contextual variable of the biological schema and sets its value back to about two
centuries earlier. As soon as the sociocultural contextual value is thus set, the
sociocultural sub-schemata associated with the 18th and the 19th century are activated,
providing the information, if available, about the prevailing religious beliefs of human
origin of the time.
It should also be noted before leaving the example that for a fundamentalist reading
Example 4.3, it is then possible that the reader will not have a schema that is
compatible with the one presumed by the writer. As discussed in Chapter 2 and
Chapter 3, the reader may stop reading and terminate reading comprehension or may
restructure the schema to accommodate the information, registering it in a manner
corresponding to his/her attitude to the issue.

Conceptual Knowledge and Sociocultural Knowledge are crucial for meaning
construction in reading. If the use of Phonologic & Orthographic & Lexical

Knowledge and Syntactic & Formal Discourse Knowledge facilitates the text-based
bottom-up processes in L2 reading comprehension, the use of Conceptual Knowledge
and Sociocultural Knowledge incurs the top-down processes in L2 reading
comprehension. The importance of such schematic cohering top-down processing on
reading comprehension has been repeatedly reported in various reading research in
both L1 and L2 reading. Consider the following example used in one of Bransford and
Johnson's (1973) studies, which may illustrate the importance of the engagement of an
appropriate content schema in reading comprehension:
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Example 4.5:

The procedure is actually quite simple. First you arrange things into
different groups. Of course, one pile may be sufficient depending on
how much there is to do. If you have to go somewhere else due to lack
of facilities, that is the next step, otherwise you are pretty well set. It is
important not to overdo things. That is, it is better to do too few things at
once than too many. In the short run this may not seem important but
complications can easily arise. A mistake can be expensive as well. At
first the whole procedure will seem complicated. Soon, however, it will
become just another facet of life. It is difficult to foresee any end to the
necessity for this task in the immediate future, but then one can never
tell. After the procedure is completed, one arranges the materials into
different groups again. Then they can be put into their appropriate
places. Eventually they will be used once more and the whole cycle will
then have to be repeated. However, that is part of life. (p.400)
As Rumelhart (1980) points out when citing this example, most readers will find this
text (Example 4.5) extremely difficult to understand. However, once they are told that
it is about washing clothes with a washing machine, they are able to bring their
clothes-washing schema to the reading task and make sense out of the story. It is clear
therefore that the difficulty with texts like this is not that readers cannot recognise the
individual words, neither is it because readers are not able to understand the syntactic
relations among those words used in the text or the rhetoric structure of the text.
Instead, the difficulty lies in the lack of the conceptual background knowledge, the
existing content schema, to provide the necessary framework guidance for
constructing a coherent interpretation of the text. Similarly, Johnson (1982) has
reported that a text on a familiar topic is better recalled by ESL readers than a text on
an unfamiliar topic. Van der Goor (reported in Ulijn & Salager-Meyer, 1998) studied
the problems confronted by Chinese technicians and radiologists with English
documentation on Philips medical equipment in China and noted that a lack of
background content knowledge could result in problems in reading comprehension.

4.3 The structure and operation of Pattern Synthesiser in SDMORC L2

As indicated in the flow-chart representation of SDMORC L2 (Figure 4.1), the Pattern
Synthesiser (PS) in SDMORC L2 is where the production of the Hypothesised Most
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Probable Interpretation (HMPI) takes place. What is not indicated in the figure,
however, is the structure of PS, the central device for meaning construction. To
appreciate the hypothesized mechanism and the probabilistic characteristic of the
production of HMPI, it is necessary to look further at the structure and operation of
Pattern Synthesiser in SDMORC L2.
Like IMR, the PS in SDMORC L2 has a structure of three dimensions: the Positional
dimension, the Interpretative dimension and the Alternative dimension. The Positional
dimension represents the position along the linear progress in reading; the

Interpretative dimension represents the level of the hypothesised interpretation; and
the Alternative dimension represents the alternative hypothesised interpretations at the
level corresponding to the level in the Interpretative dimension. The three-dimensional
structure of PS in SDMORC L2 can be represented graphically in Figure 4.2.

AP

Alternative

IP

0

P

Positional

Figure 4.2. A three-dimensional representation of PS in SDMORC L2.
Note: P= a position along the linear progress in reading;
IP = the HMPI of the text up to the point of P in the text;
AP = corresponding alternative HMPI(s) of IP.
As shown in Figure 4.2, for each point on the Positional dimension, there exists a
corresponding point on the Interpretative dimension, which may also have a
corresponding point on the Alternative dimension. In other words, when successful,
the content of the HMPI of the text increases as reading progresses.
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Except for a graphic presentation of progressive connections among reading progress,
HMPI construction and its alternative variations, Figure 4.2 does not provide any
information about the way PS operates. As noted at the beginning of the section, the
operation of PS consists in the generation of HMPI, which requires a separate section
for detailed discussion. Therefore, it suffices, for the moment, to describe in general
terms the operation of PS in HMPI generation, postponing more detailed discussion
until the next section under the topic of “HMPI in SDMORC L2”. Generally speaking,
PS starts operation as soon as the Feature Extraction Device (FED) sends the detected
sensory features to it. The initial processing of the sensory data by PS may be textbased in nature, but once the process starts, the top-down knowledge-based processing
begins as well. As soon as the sensory data instantiate the sub-schema of word
identification, the schemata of the relevant background content knowledge (i.e. the

Conceptual and Sociocultural Knowledge) start providing a cohering framework for
the HMPI construction. The continuous operation of PS results in constant
modification and steady increment of the HMPI of the text as a whole.

4.4 The Hypothesised Most Probable Interpretation (HMPI) in SMDORC
L2 is schematic in nature

The Hypothesised Most Probable Interpretation (HMPI) in SMDORC L2 resembles
MPI (Most Probable Interpretation) in IMR in terms of the multi-level structure and
the accommodation of alternatives to hypothetical interpretations. But HMPI differs
from MPI in three respects. First, HMPI is itself a schema, while MPI is not. Second,
the componential levels of HMPI allow indefinite branching, but MPI is silent about
the structure of its componential levels. Third, whereas HMPI suggests the distribution
of the alternatives of the hypothetical interpretations, MPI is implicit about the
formation of its alternatives.
In SDMORC L2, HMPI is itself a schema, at least a temporary schema, if the
interpretation of the text is forgotten soon after the reading process concludes. The
schematic property of SDMORC L2 is in a sense realised in the schematic
characteristics of its HMPI.
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HMPI in SDMORC L2 is expected to be adaptive and flexible to accommodate
differences in the reader, in the text and in the reading context. Just as transactional
theorists have argued, no two readers may have an identical interpretation of the same
text, because no two people can have identical prior knowledge upon which their
interpretations of the text have to be based. It follows therefore that HMPI has to be
contingent on the reader, especially on his/her prior knowledge and the way the
knowledge is put to use in reading. Similarly, no two texts may be identical in content
or may make an identical presumption about their readership, because no two writers
will have identical experiences in life or will have identical ideas to be expressed in an
identical manner. Furthermore, what is true with different readers and different writers
may also remain true when it comes to the situation when the same reader reads
different meanings into the same text on different occasions or when the same writer
expresses the same idea in different manner (Weaver, 1994b). This is because many
factors contingent on the situation, such as motivation, intent and prior knowledge,
may all affect one's reading and writing in one way or another, and to a varying extent.
To achieve this adaptiveness and flexibility, HMPI has to rely on its highly adaptive
and flexible schematic structure. Structurally speaking, HMPI has multi-levels, with its
componential units in a connectionist relation. Statistically speaking, the alternatives
possible at any of its structure levels are in normal distribution. Algorithmically
speaking, its construction is dynamic and interactive in nature. In the following fours
sections, the connectionist structure, the normal distributed alternatives and the
dynamic and interactive algorithm of HMPI will respectively be discussed in detail.

4.4.1 HMPI is structurally multi-levelled and in a connectionist relation

HMPI is multi-levelled in the sense that it has a disparate dimension for each of
linguistic and formal discourse units identified in the text being read. The number of
levels found in HMPI may vary from language to language, from text to text and is
dependent mainly on the number of linguistic and formal structural levels that have
been identified by the reader in the text. Furthermore, those componential levels of
HMPI demonstrate a hierarchical relation, with the level of Feature at the bottom and
the level of Text at the top. Except for the bottom level, Feature, each of the other
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levels allows for indefinite branching, as long as it is required in HMPI construction.
The hierarchical structure of HMPI may be presented in a tree-diagram as Figure 4.3,
which is developed from Rumelhart’s “A Two-Dimensional Slice of the Message
Center” (see Figure 4.4 later in the chapter).

Text (Level T)
… (Level N)…
Section 1

… (Level 8)…

Section N

Paragraph 1… Paragraph N

… (Level 7)…

……

Sentence 1… Sentence N

… (Level 6)…

……

Phrase 1 …

Phrase N

… (Level 5)…

……

Word 1…

Word N

… (Level 4)…

……

Cluster 1…

Cluster N

… (Level 3)…

……

Letter 1…

Letter N

… (Level 2)…

……

Feature 1…

Feature N

…(Level Bottom)…

……

Figure 4.3 Hierarchical Structure of HMPI

Note: "…": indicates the ellipsis of parallel nodes.
" | ": indicates the presence of branching.

It is clear from Figure 4.3 that the nodes from Level 2 to Level N are all capable of
branching into an indefinite number of parallel child nodes. The number of child nodes
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that they may branch into is determined by the composition of the unit at the node. For
example, a section node may branch into five child nodes if it comprises five
paragraphs, but a parallel section may branch into only three child nodes because it
consists of only three paragraphs. Similarly, a paragraph node may branch into several
child nodes of sentences but it may also have only one child node if it is composed of
a single sentence.
It is implicit in Figure 4.3, however, that the number of levels that can be identified in
the structure of HMPI is subject to variation. The data extracted from the text and the
reader's existing knowledge of the target language and the formal discourse structure
will determine the structure of HNPI. If the language in which the text is encoded is
not alphabetic in orthography, the level of letter in Figure 4.3 may then be absent from
the structure or may assume a different nature, say, a stroke as in Chinese. Similarly,
the level of cluster in English may also be replaced with cardinal in Chinese.
Moreover, if the text comprises only a single sentence or a few sentences, the levels
from 7 to N in Figure 4.3 may not appear at all in the structure. Again, if the reader's
schematic knowledge of formal discourse directs the reader to parse the text into the
structure for a short story, a structure typical for argumentative writing, or a structure
including units larger than sections, the componential levels of the structure of HMPI
shown in Figure 4.3 may also have to alter to accommodate the difference in parsing.
What is also implicit in Figure 4.3 is the connectionist relations among the nodes of
the schematic structure of HMPI. As noted earlier in the chapter, HMPI is the outcome
of the interactions of multiple information sources. It is not constructed from scratch.
Instead, it is usually established through making new connections among the existing
units in the existing total network of schemata. In other words, the HMPI of a text is a
new configuration of a part of the total network of schemata that represent the reader's
total prior knowledge (Rumelhart, 1980; Rumelhart, Smolensky, McClelland &
Hinton, 1988). Therefore the componential units of HMPI are subject to the multiple
constraints imposed by the different information sources involved in their formation.
On the other hand, the formation of the individual nodes on the multi-levelled
structure may be viewed as the result of weighing the various information received and
minimising the discrepancies among the different schematic information sources
involved. It follows that each of the nodes on the structure may be said to be related
115

directly or indirectly to the rest of the structure not only through the structure of HMPI
itself but also via those schematic information sources which have helped to bring
about the HMPI.
Sharkey’s (1990) Connectionist Model of Text Comprehension provides a typical
connectionist algorithm for schema. In line with Sharkey’s connectionist algorithm,
each componential unit of HMPI may be represented as a single bit in a binary vector.
When a unit is active, its corresponding vector element adopts a +1 state and when it is
inactive, a 0 state. The schema assembly may therefore be regarded as a matter of
pattern completion. When one or two of the units are instantiated with the values
extracted from the text, the whole schema is set to activate all of the appropriate units
to complete the pattern. In this way, one unit may be able to activate a pattern of other
units to provide a current configuration of the schema concerned.
It must be noted, just as Sharkey (1990) points out, that such a connectionist schema is
capable of self-assembling as well as altering in response to the input. That is, when
the input information does not provide specific values as expected for the
componential variables, it will automatically set the variables to the default values.
Furthermore, when a new domain of knowledge is detected in the input information, it
is capable of either expanding the current schema to cover the emerging new domain
of knowledge or activating a relevant new schema.
It must also be noted before leaving the section that each node in the tree diagram of
the hierarchical structure of the HMPI of a text, as shown in Figure 4.3, is itself an
HMPI. SDMORC L2 takes the view that reading comprehension is an interactive
process of information processing. Any decision that a reader comes to in the course of
reading may be considered accordingly as a result of interactions among various
sources of information available in reading. The differences among the HMPI’s for a
letter, a word, a sentence, a paragraph or the whole text are the differences of
complexity in the interactions involved. SDMORC L2 considers that the lower
towards the bottom level on the structure, the simpler the information is involved and
the more likely for the reader to achieve “automaticity” (Samuels, 1994) in
information processing. Likewise, the higher towards the top level on the structure, the
more complicated the information will become and the more unlikely to attain the
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automaticity in information processing. That is why automaticity is commonly found
at the level of word recognition and hardly occurs at levels higher than sentences.

4.4.2 Alternatives in HMPI

The outcome attained at each level in the structure of HMPI is the result of the
interactions among the activated schematic knowledge sources at that level. As noted
earlier in Chapter 2, the fundamental processes of comprehension are taken to be
analogous with hypothesis testing, evaluation of goodness of fit, and parameter
evaluation (Rumelhart, 1980). What is achieved at each level of an HMPI is based on a
series of hypothesis testing and evaluating.
The mechanism for hypothesis testing in SDMORC L2 is the same as that in IMR
(Rumelhart, 1970/1994). I will use his example to illustrate hypothesis testing in
SDMORC L2. Rumelhart uses a two-dimensional diagram (Figure 4.4) to illustrate
hypothesis testing at five different levels, namely, the feature level, letter level, lettercluster level, lexical level and syntactic level. In his example, the subject is given a
noun phrase to present a picture where there is a car driving past a lake. According to
Rumelhart (1977/1994), both top-down and bottom-up processing hypotheses are
involved in comprehending the noun phrase. As required by the syntax, “NP” at the
phrase level is assigned a high value. He states that noun phrases “have a rather
characteristic structure. About 25 percent of the time they begin with a determiner
(DET)… Now, in the case where the first word is a determiner, we could expect it to
be the word ‘the’ about 60 percent of the time and the word ‘a’ about 20 percent”
(p.881). Consequently, the corresponding top-down processing hypotheses are formed
at the categorical and lexical levels. At the same time, the bottom-up processing
hypotheses are also generated at the lower levels. The features perceived at the feature
level seem to point to three lexical hypotheses for the second word: “fat,” “cat,” and
“car.” Due to the constraints from “NP” at the phrase level and the expectation of a
vehicle at the semantic level, the test of the three hypotheses results in the rejection of
“fat” and “cat”.
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Second, the diagram indicates that alternatives could appear for evaluation at any level
on the structure, although alternatives are not shown at the categorical level and phrase
level in the diagram (Figure 4.4).
Third, the alternatives, which are possible during hypothesis testing and evaluating,
may not always have so clear-cut a profile that readily renders itself to a definite Trueor-False, Yes-or-No type of judgement in the end. This is particularly so when it
comes to the semantic levels, where, according to post-structuralism, everything is
fluid in terms of identity and in relation to the relevant power relations and knowledge
(Macdonell, 1986; McHoul & Grace, 1993; Strauss & Quinn, 1997). Following
transactional theory, nothing is definite in terms of reading comprehension and
everything seems to evolve through the transaction between the reader and the writer
via the text (Rosenblatt, 1994; Weaver, 1988, 1994b).
Fourth, the HMPI of a text attained in the end of a reading event is the outcome of a
series of hypothesis testing and evaluating. Like any schema, HMPI consists of a set of
variables. Each variable is to be instantiated either through the information retrieved
from the text or by the default value that existing prior knowledge supplies and thus
represents the hypothesised most probable interpretation at the particular level. The
particular instantiation of the variable is then tested against the information available
for its probability of being the value intended by the writer and is consequently
validated or discarded or modified. The mechanism that underlies such hypothesis
testing in SDMORC L2 resembles what is commonly adopted in connectionist neural
network models in computer science.
The flexible instantiation and configuration and constant hypothesis testing allows
HMPI to be extremely sensitive to its context, enabling it to vary from situation to
situation, from text to text, and from reader to reader. Put in other words, HMPI may
vary to accommodate the difference in the reader (e.g. different readers or the same
reader but with different prior knowledge), in the text (e.g. different texts) and in the
environment (e.g. different reading situations). Any such changes in the context
concerned will eventually find their way to the HMPI and result in some
corresponding alterations in the configuration of the HMPI.
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Fifthly, the two-dimensional illustration of the alternative testing shown in Figure 4.4
is a partial but more detailed representation of the three-dimensional representation of
Pattern Synthesiser of SDMORC L2. It is partial because it does not indicate the
relative position in the text with regard to the linear progress in reading. But it shows
at least rather clearly how information is processed at the lower levels in reading. This
will be further discussed in the next section.

4.4.3 Alternatives in HMPI are in normal distribution

According to Weaver (1994b), the same reader may have different interpretations of
the same text when reading under different circumstances. Furthermore, different
readers may also read different meanings into the same text (Bloome & Green, 1985;
Weaver, 1994b). Such variations in the interpretation of a text are best represented as
alternatives in HMPI.
Verifiable and Open-Ended Alternatives on HMPI. As noted in the previous

section, HMPI allows alternatives at any level, from the bottom level of Feature to the
top level of Text. If examined closely, alternatives could be analysed into two different
categories: the Verifiable and the Open-Ended. The alternatives as shown in Figure 4.4
in the previous section are verifiable because their truth-value can all be judged by
comparing them with the fixed corresponding criteria, such as the physical identity of
graphic inputs. As for the alternatives at the semantic, pragmatic and discourse levels,
they are likely to be open-ended in nature. For example, HMPI for a short story may
include such feature variables as internal hierarchical network structure, functional

units, logical relations

(Morgan & Sellner, 1984; Stein & Glenn, 1979). The

instantiations of those feature variables are open for alternatives. Different readers
may come to different conclusions on the network structure of the story; different
readers will organise the story into different functional units, and different readers may
also identify different logical relations. The alternatives at these semantic levels tend
to be inconclusive or indefinite about their truth-value or correctness, hence the name
of Open-Ended alternative.
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Normal Distribution of Alternatives on HMPI. Variable and varying as reading

comprehension is bound to be, one cannot deny that many writers and readers have
little difficulty in communicating through written language. Every day, and all around
the world, numerous communications are conducted through written language:
thousands upon thousands of newspapers, magazines, books are published, millions
upon millions of letters, emails and documents are exchanged, and millions upon
millions of people browse web-pages in the cyber-world on the Internet, too! What
renders it possible to conduct interpersonal communication through written language
is the underlying similarity in schemata that those writers and readers share in
common. Despite the inevitable variations in the interpretation of the same text by
different readers, the native speakers of the same language usually share some
understandings of the language, which are surprisingly consistent and resistant to
change, broadly applicable across different contexts, and remarkably stable over
succeeding generations (Strauss & Quinn, 1997). Such shared understandings of the
same language by the educated native speakers underlie the consistency in their
interpretation of the same text although it is inevitable that their interpretations will
vary in some places or in some ways. In terms of statistics, the educated native
speakers' interpretations of the same text tend to cluster along the "true value" for the
population of educated native speakers and form the basis for verbal communication
among them.
Ideographic interpretation vs nomothetic interpretation. In psychology, when

investigators try to bring a multitude of individuals onto a single conceptual scheme,
they map dissimilar individuals onto a few dimensions so as to achieve what the
chemist does with a limited number of concepts such as molecular weight, and acidity.
As a result, the few dimensions may be woven into lawlike, universally applicable
statements known as nomothetic, while, in contrast, the unique portrayal of each
individual is known as ideographic (Cronbach, 1984).
Similarly, the normal distribution of the alternatives on HMPIs of the same text, or, in
other words, the normal distribution of the varying interpretations of the same text by
different readers or by the same reader but on different occasions under different
circumstances may be classified into two categories: nomothetic and ideographic. The
interpretation that the native speakers of the same language tend to agree on may be
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considered as nomothetic in nature, while the idiosyncratic interpretations that
individual L1 readers construct of the text may vary one from another and be regarded
as ideographic in nature. The relationships between a nomothetic interpretation and an
ideographic one will be further discussed later in Chapter 5 under the headings of
“Probabilistic property of reading comprehension”, “Local probability of reading
comprehension” and “General probability of reading comprehension”.
Dialectic Relation between Variability and Consistency. The contradictory relation

between the variability and the consistency demonstrated in reading comprehension is
dialectic in nature. Variability in the interpretation of a text is constant and absolute,
whereas the consistent similarity among the successful interpretations of the same text
among different readers is merely conditional and contingent upon the readers sharing
a version of the same language, similar educational and sociocultural background, and
similar prior knowledge (Rosenblatt, 1994; Weaver, 1994b).
The contradictory relation between variability and consistency is characterised by their
competition for the position of domination in reading comprehension. Whether it is
variability or consistency that dominates is dependent on the parties involved and the
purpose of investigation. If the writer and the readers involved share at least a version
of the language and if their sociocultural and educational backgrounds overlap, then
consistency is more likely to dominate. Similarly, if different readers share the same
version of language and their sociocultural and educational backgrounds, then there
will be a consistency in their interpretations of the same text. Furthermore, if the
purpose of the investigation is to find out if these people are able to communicate
through written language, then consistency will also dominate. On the other hand, if
the people involved do not share at least a version of the language, and if the purpose
of the investigation is to find out how different these people's interpretations of the
same text may be, then it will be variability that dominates. So far as communication is
concerned, wherever consistency dominates, the communication between the writer
and the reader succeeds and the readers tend to achieve a similar interpretation of the
text. Likewise, wherever variability dominates, the communication between the writer
and the reader either goes astray or breaks down and the readers tend to disagree with
each other in most of their interpretations of the same text. As for reading research, if
the study is to attain a better understanding of how the interpretations of the same text
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may differ and what may cause the difference, then the variability dominates and the
differences, big or small, among those interpretations will be the legitimate objectives
of investigation. On the other hand, if the study is designed to explore the common
grounds that readers share in their reading comprehension, then it will be the
consistency that dominates and the insignificant discrepancies among the
interpretations will become peripheral and less important.
SDMORC L2 is a model for L2 reading comprehension and is therefore expected to
accommodate both the variability and the consistency that may be found in reading
comprehension. In HMPI, the contradictory relation between variability and
consistency in reading comprehension finds expression in its accommodation of
inevitable variations in relation to the correct value if the variable concerned is

verifiable; or to the average value if the variable concerned is open-ended. Figure 4.2
illustrates the relation between the three dimensions that may be found in the Pattern
Synthesiser of SDMORC L2; Figure 4.3 shows the hierarchical structure schematic
structure of the HMPI of a text; and the figurative illustration (Figure 4.4) of
alternative testing borrowed from IMR explains in detail what may happen in the
construction of the HMPI of a text at the lower levels. But none of them shows how
alternatives may distribute at each level for individual variables on the schematic
structure of the HMPI.
The deviations of alternatives of a verifiable variable from the correct value of the
variable and the deviations of alternatives of an open-ended variable from the average
value of the variable are usually not represented in the form of numerical values and
are therefore difficult for mathematic modelling. Using Rumelhart’s example again,
the deviation of the alternative HMPI, “the cat”, at the lexical level cannot be
presented numerically. In order to use a mathematical model to describe the
relationship between the deviation and the value that the variable is supposed to take,
it is necessary to suppose that such deviations may be quantified and be represented in
numerical values. Once the deviations are quantified, the alternatives at each level on
the schematic structure of the HMPI of a text may then be conceived as in normal
distribution, which may be graphically presented as Figure 4.5.
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It is worth noting that the spreading of the bell shape in Figure 4.5 is dependent on the
value of the standard deviation, the larger the deviation is, the more spread-out the
distribution, and vice versa. It should not be too difficult to imagine how different the
bell shape may appear for the alternatives of the variables at different levels of the
HMPI of a text. The deviation tends to be rather small if the alternatives are concerned
with variables at the lower levels such as word recognition, but it may considerably
increase when it comes to variables at higher and semantic levels, such as the meaning
of a paragraph or a text.

Average Interpretation
(or "True Value" for the
population)

0

Alternative Dimension

Figure 4.5

A graphic representation of the potential normal distribution of

the alternatives at various levels on the HMPI of a text
Generally speaking, through accommodating the inevitable variations in terms of
normal distribution, SDMORC L2 may provide the necessary account for the fact that
readers vary in their interpretations of the same text and yet have little difficulty in
communicating through the text. Through the notion of normal distribution, SDMORC
L2 considers that distribution of the varying interpretations of the same text by
different readers or by the same reader but on different occasions usually cluster along
the average interpretation of the sample. Provided that the sample is representative of
the population, the distribution of their varying interpretations may be said to be close
to the true value (i.e. the "correct" interpretation) for the population.
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It must be noted, however, that the average interpretation of the sample may not be the
"correct" interpretation if the readers involved in the sample are not representative of
the population or do not belong to the population of interest. For example, if the EFL
readers who read the same text all have Chinese as their L1, their average
interpretation of the text may be close to the true value for the population of Chinese
EFL readers but may not be so for the population of educated native speakers of
English.

4.4.4. The construction of HMPI is dynamic and interactive

The construction of HMPI is dynamic in the sense that it is constantly in the state of
development. It starts as reading begins, develops as reading continues and concludes
or halts as reading finishes or stops. The construction is overall linear because it
develops as reading begins linearly from the first word in the first line of the text and
moves to the last word in the last line of the text. But it is also interactive, because the
interactions among the different sources of information take place at and among
various structural levels throughout the course of construction. The overall linear but
procedurally interactive development in the construction of the HMPI of a text is
presented in the following diagram (Figure 4.6).
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L2 words
Identification

Lexical HMPI

Ph. & Or. & Le.
Knowledge

Sy. & Fo. Di.
Knowledge

Sentential HMPI

Conceptual
Knowledge

Sectional HMPI

Pattern Synthesiser
in
SDMORC L2

Figure 4.6

Sociocultural
Knowledge

Paragraphic HMPI

Text HMPI

A flow-chart representation of the development of the
construction of HMPI in the Pattern Synthesiser of SDMORC L2.

Note:

indicates interaction between sources of knowledge.
indicates interactions between HMPI's at different levels
and the overall linear progress of reading.
indicates conditional level of interpretation.
indicates possible branching from the higher level.
Ph. & Or. & Le. Knowledge: Phonologic & Orthographic & Lexical
Knowledge.
Sy. & Fo. Di. Knowledge: Syntactic & Formal Discourse Knowledge.

In Figure 4.6, the structure of the HMPI of a text comprises five levels: Lexical,

Sentential, Paragraphic, Sectional and Text. But it does not necessarily mean that the
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structure of the HMPI of any text must consist of five levels. Some levels in Figure 4.6
may be optional in other circumstances. For example, if a text for reading consists of a
single paragraph, there will not be Paragraphic or Sectional levels in the structure of
the HMPI for the text. What is more crucial in the diagram (Figure 4.6) is the
interactions that may take place among those different levels in the construction of the
HMPI.
It is suggested in the diagram (Figure 4.6) that the construction of HMPI is both
dynamic and interactive in nature. The interactions involved in the construction of the
HMPI are indicated by both the linear arrows

and the block arrows

in

Figure 4.6, where the former stand for the interactions among the different sources of
information in the prior knowledge while the latter stand for the interactions among the
HMPI’s at different structural levels. In terms of development, the HMPI of a text
grows dynamically and interactively from the basic Lexical HMPI's to the top Text

HMPI. As soon as the sensory data arrive at PS, the construction of HMPI may be said
to begin. The identified individual words send excitatory signals to the relevant units
that represent word meanings on the sub-schema of word identification to generate the
Hypothesised Most Probable Interpretations of the lexical items identified (i.e. Lexical

HMPI). It is not difficult to see from the linear and the block arrows in the diagram
(Figure 4.6) that the generation of the Lexical HMPI is a result of the interactions
among the four sources of prior knowledge and is under the constraints coming from
both the lower and the higher levels of HMPI's. On the basis of the Lexical HMPI's
thus constructed, PS produces the Sentential HMPI at a higher level. Again, the
construction of the Sentential HMPI has also to rely on the interactions among the four
sources of information available as well as among the relevant HMPI's at lower and
higher levels. Such operations may be repeated until all the sentences that branch from
the same unit at the higher structural level, say, the paragraph, have been processed for
the production of their corresponding Sentential HMPI's. It is in this sense, therefore,
that the construction of HMPI may be said to be both dynamic and interactive in
nature.
Although the comprehension of a text usually requires reading the text from the
beginning to the end, and is fundamentally dependent on the construction of HMPI's at
lower levels, the construction of the interpretation of the text is generally shaped and
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constrained by the purpose for the reading, the strategies that the reader has adopted for
the reading, and the contextual situations where the reading event takes place. Some
purposes of reading may require specific interpretations of small units represented by
words or sentences, such as the reading of a contract, an operational manual or a
scientific paper. In this case, the HMPI of the text, if the reading strategies and the
contextual situation permit, may well include the interpretations of many details
described in disparate sentences. But if the purpose of the reading is more a matter of
leisure than an academic pursuit, the HMPI of a text, constrained by the reading
strategies and the contextual situation, may simply consist of HMPI’s at higher levels,
overlooking the HMPI's at lower levels. What is represented by such a HMPI is more
like a kind of feeling or sensation or mental picture caused by the joint traces left over
during the construction of HMPI's at the lower levels (McKoon & Ratcliff, 1990).

4.5 SDMORC L2 is developmental

SDMORC L2 is developmental in a sense somewhat different from that for the
construction of HMPI. Whereas HMPI is developmental because it is developing
throughout the course of reading, SDMORC L2 is developmental because it presumes
the existing prior knowledge available for reading comprehension is usually
developmental, growing as the experiences in learning increase.
SDMORC L2 conceives that the prior knowledge that L2 readers need to bring to their
L2 reading task is developmental, proceeding from the initial stage to the advanced
stage, if it is ever attained in the end. So far as L2 readers' L2 proficiency is concerned,
the developmental role it performs in L2 reading comprehension is represented through
the three developmental strategies of L1 Transfer, L1 Mediation and L2 Integration in
SDMORC L2.
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4.5.1 Three strategies for L2 reading comprehension

SDMORC L2 takes a connectionist view of learning, that is, "knowledge is built upon
the elements, pieces, or components of our experiences … and consists of learned
relations among them" (Adams, 1990, p.196) and learning is a matter of building up
those relations (McClelland, Rumelhart & Hinton, 1986). For beginning L2 readers,
therefore, reading in L2 is more like establishing new relations among learned elements
(or existing units, in terms of the schema theory) than creating new elements from
scratch on the network of knowledge in their minds. Many L2 learners, particularly
those learning L2 through formal classroom instructions such as the middle school EFL
students in China, usually have already acquired basic L1 proficiency and have already
established an L1-referenced schematic network of knowledge (Grabe, 1991; Jiang,
2000). For these people, L2 learning is initially a matter of building up new relations
among known elements. To account for the developmental differences and strategies in
learning L2 reading comprehension, I have borrowed three terms from Jiang (2000),
namely "L1 Transfer", "L1 Mediation" and "L2 Integration" to name the three
strategies that L2 readers may resort to in their L2 reading.

L1 Transfer is used to refer to the strategy of the direct transference of L1-referenced
knowledge onto L2 reading. It usually takes place at the initial stage of L2 learning.
During this period, L2 learners tend to rely on the similarities they discover between
L1 and L2 in terms of vocabulary and grammar, as well as their prior L1-referenced
knowledge of formal discourse structure and turn to their L1-referenced prior
knowledge for a cohering framework of interpretation. L2 readers who use L1 Transfer
strategy in reading tend to be very slow in reading, and their word identification
requires full attention (Samuels, 1994) and their comprehension of what they read
usually depends on literal, commonly word-for-word, translation from L2 to L1. As for
the understanding of the text as a whole, they usually rely solely on their L1-referenced
higher-level schemata for organisation and guidance (Jiang, 2000; Tang, 1994).

L1 mediation refers to the strategy of utilising the established multiple connections
between L2 orthographic forms and their meanings through L1 semantic equivalents
and syntactic specifications. As L2 learners' experience in L2 increases, stronger and
richer associations are developed between L2 elements and their L1 counterparts. At
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the lexical level, for example, the identification of L2 words may immediately activate
the related L1-referenced semantic and syntactic information on the relevant subschema, which, in turn, provides the necessary information for the interpretation of
their uses in L2 and the related expectations for further instantiations. L2 readers
capable of L1 Mediation demonstrate a better reading ability than those who use the
strategy of L1 Transfer in L2 reading. Their word identification, for example, is
significantly faster but their connection of L2 words with the senses in which they are
used in the current context is still weak and requires considerable L1 translations as
mediation (Jiang, 2000; Tang, 1994).
By L2 Integration is meant the strategy of using the established direct, automatic and
stable links between L2 orthographic forms and their related knowledge or information,
without engaging L1 Transfer or L1 Mediation. It is conceivable that some L2 learners
may acquire in the end a proficiency in L2 similar to or even better than an ordinary
native speaker. In other words, some L2 readers may finally learn to read as skilled L1
readers do, with good automaticity (Jiang, 2000; Samuels, 1994). L2 readers who
manage to reach this stage seem to have integrated into their meaning construction
mechanism the automatic connections between L2 orthographic word forms and their
intended meanings under the guidance of the relevant schemata which are currently
activated as L2-referenced, though potentially capable of being activated as L1referenced as well (Jiang, 2000).

4.5.2 Relations among the three developmental L2 reading strategies

As noted in Section 4.5.1, the reading strategy of L1 Transfer is usually adopted at the
initial stage of L2 learning. Beginning L2 readers usually interpret individual L2
content words into L1 equivalents and then interpret the whole L2 sentence by reorganising L1 concepts under the schematic guidance of their existing L1-referenced
prior knowledge.
The strategy of L1 Transfer facilitates L2 learning and may work well when the
meanings and grammatical uses of relevant L1 and L2 linguistic forms overlap (Grabe,
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1991). It is particularly useful for classroom L2 learning at the initial stage, because the
“poverty” of L2 input in terms of both quantity and quality and the presence of an
established “semantic system” (Jiang, 2000, p.49) necessitate the adoption of the
expedient strategy of L1 Transfer at the stage of learning. The advantageous utilisation
of the established semantic system in L2 reading may account for a higher efficiency in
learning L2 reading by adult L2 learners than younger ones.
Consider the following example of L1 transfer in L2 reading. When reading the
sentence (Example 4.6),
Example 4.6:

They go to school everyday.
beginning Chinese EFL learners using the L1 Transfer strategy tend to translate the
content words in the sentence word-for-word into their Chinese equivalents first and
then, through the cohering schematic information provided by their existing L1referenced schematic knowledge of student life, they will interpret the sentence
(Example 4.6) accordingly and thus complete the reading task successfully.
But L1 Transfer may run into trouble when L1 and L2 differ significantly either in
syntactic formal discourse structures or in lexical meanings. Human natural languages
include numerous polysemous expressions. It is most unlikely that a polysem in L1 will
have an equivalent polysemous distribution in L2. Such divergence in the distribution
of their polysemous senses in different languages is a major source of difficulty for L2
readers using the strategy of L1 Transfer in L2 reading. For example, go in Example
4.6 may be translated literally as an equivalent verb, qu, in Chinese without causing
semantic difficulty in understanding. But when it occurs in the following sentence
(Example 4.7), the L1 Transfer strategy may run into trouble.
Example 4.7:

Let Li Ming have a go.
In English, go may also be used as a noun, denoting an attempt or try. But its verbal
equivalent qu in Chinese cannot be used as a noun or in the sense of attempt or try.
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This is where the word-for-word L1 transfer strategy fails and is also what most
Chinese EFL beginners find hard to cope with, as it involves some extra connecting
work in their L1-referenced schemata.
Where L1 Transfer fails, L1 Mediation comes to rescue. Through L1 Mediation,
beginning L2 readers learn to establish not a mechanical word-for-word translational
relation but a multiple relation between L2 orthographic forms and their L1 semantic
and syntactic translations. They need to link a word form in L2 to other units in the
word

identification

sub-schema

on

various

dimensions,

phonologically,

orthographically, syntactically, conceptually and socioculturally (de Groot, 1990).
Using go as an example again, to comprehend the sense of attempt or try in which go is
used, Chinese EFL beginners have to set up a new semantic connection relating go
specifically to changshi (attempt in a colloquial term) and a new syntactic connection
with a nominal usage. Such newly established semantic and syntactic connections
through L1 Mediation may enable the learners to interpret go properly next time when
it appears in a similar context such as Can I have a go at it?
Different as they are, the strategies of L1 Transfer and L1 Mediation may both be used
at the same stage of L2 learning, especially where the learner’s L1 and L2 differ
significantly. In L1 learning, Chinese students are usually not aware of the existence of
Chinese grammar, although they may sometimes notice the difficulty of Chinese
vocabulary. But things change dramatically when it comes to EFL reading. Beginning
EFL readers usually find English grammar more difficult to understand than English
vocabulary. The reason may well be that there exists far more overlapping between
Chinese and English vocabularies in terms of the conceptualisation of their knowledge
of the world than in the grammatical organisation of concepts in verbal expressions.
Put in another way, word-for-word L1 Transfer usually works well with L2 lexical
acquisition at the initial stage of learning but not with the learning of L2 grammar,
which usually involves considerable L1 Mediation and training. Consequently, Chinese
EFL beginners are often found to use the L1 Transfer strategy in EFL reading wherever
their L1-referenced knowledge may provide sufficient schematic guidance for
constructing a coherent interpretation of the text. They usually resort to the strategy of

L1 Mediation only when their L1 Transfer strategy fails to provide the necessary
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schematic interpretive guidance, typically when the text involves a syntactic structure
that differs significantly from their L1 syntax.
The major similarity between L1 Transfer and L1 Mediation is that they are both
conceptualised in L1 and both resort to the existing L1-referenced schemata. The major
difference between them, however, lies in the connection and availability of the L1referenced semantic and syntactic as well as formal discourse information activated by
L2 orthographic forms. With the former, the connection between them is usually in a
one-to-one manner and the activation of the information is usually slow and requires a
lot of attention. The information retrieved through the strategy of L1 Transfer is
usually meagre and limited to what is initially associated with the L2 orthographic
form. L1 Mediation, on the other hand, is developed through the accumulation of L2
learning experiences and knowledge of L2. Although still shaped in L1
conceptualisation, L2 readers using the strategy of L1 Mediation are able to retrieve the
semantic and syntactic as well as formal discourse information at much faster speed
and with much less attention. The information thus retrieved about individual words is
more likely to cohere and make proper sense.

L2 Integration is usually possible at more advanced stages in L2 learning if it will ever
be attained in learning L2 reading. For many L2 learners, a full integration of L2
reference into their existing schematic knowledge may never take place. Their L2
reading comprehension may always have to depend on L1 Mediation, because they
either cannot afford the time and energy that L2 Integration requires or they are not
incentivised or able enough to undertake the trouble to learn to utilise it (Jiang, 2000;
Ellis, 1985/1994). For these people, the link between L2 forms and their prior
schematic knowledge is, at the best, partially integrated and partially episodic. They
often have to resort to L1 Mediation, the L1-referenced schematic knowledge, for a
cohering framework of interpretation, especially when the text is conceptually difficult.
Only a small number of L2 readers may manage to accomplish the integration of L2
reference into their schemata, so their schemata could be activated with almost equal
efficiency in both L1 and L2 reading.
The difference between L2 Integration on the one side and L1 Transfer and L1

Mediation on the other may be more important than the similarity between them.
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Whereas L1 Transfer and L1 Mediation are strategies involving L1-referenced
conceptualisation in information processing, L2 Integration requires little L1 reference
although L1 reference is still available if it is activated. Moreover, L1 Transfer and L1

Mediation are the strategies that L2 learners are commonly found to use in their
reading, while L2 Integration is a strategy that many L2 learners may never manage to
learn to utilise in their L2 reading, if they have not been persevering and able enough in
their L2 learning.
Finally, it must also be noted that the implementation of the three strategies in L2
reading may vary in degrees and in scope, and the ability that it takes to put them to use
develops over time. "It is more likely that a learner's L2 lexicon contains words that are
at various stages of development" (Jiang. 2000, p.54). It follows that an L2 reader may
be seen as being capable of using one of the three strategies only in the sense that the
particular strategy is used in most of his/her information processing during L2 reading.

4.5.3 The developmental threshold for L2

SDMORC L2 assumes the existence of the threshold level for L2 in terms of the
development of L2 learners' prior knowledge. It upholds the view that an L1 literate
reader cannot transfer his/her existing L1 reading ability to L2 reading unless his/her
L2 proficiency has reached or passed the L2 threshold.
Research on L2 reading has given rise to two hypotheses, the Linguistic Threshold
Hypothesis (LTH) and the Linguistic Interdependence Hypothesis (LIH) (Bernhardt &
Kamil, 1995; Cummins, 1979). Both hypotheses seem to have found support in L2
reading research. (See Chapter 3 for a detailed discussion). SDMORC L2 takes the
view that the transference of L1 reading ability to L2 reading is an issue concerning
four variables: L1 proficiency (L1P), L1 reading ability (L1R), L2 proficiency (L2P)
and L2 reading ability (L2R), and that the L2 reader's L1R cannot successfully be
transferred to L2 reading unless his/her L2P has reached the threshold level.

134

As for the four variables, it is important to find out how they relate in terms of their
contribution to L2 reading comprehension. SDMORC L2 takes the view that the
relation between L1 reading ability and L1 proficiency is in direct variation, that is, the
better one's L1 proficiency is, the better one's L1 reading ability will be. To simplify
the problem, therefore, SDMORC L2 does not take L1P into account when
considering the relations among the four variables, because L1P may be directly
inferred from the value of L1R.
In regard to the relations among L1R, L2P and L2R, as noted earlier in Chapter 3,
people agree that one's L1R helps one's L2 reading if it can be successfully transferred.
What is at issue is when L1R can successfully be transferred to L2 reading. The
Linguistic Threshold Hypothesis argues that L1R cannot be transferred successfully
unless the L2P has reached the threshold level while the Linguistic Interdependence
Hypothesis claims that literacy concepts once learned and used seem to transfer across
languages (Bernhardt & Kamil, 1995; Clarke, 1980; Taillefer, 1996).
SDMORC L2 takes the view that the successful transference of L1R to L2 reading
depends on two conditions: the value of L1R and the value of L2P. If, and only if, the
value of L1R is larger than that of L2R and L2P is equal to or larger than the threshold
value of the language, then L1R is transferable to L2 reading, otherwise it is not.
As discussed in Chapter 3, reading in a foreign language may be a reading problem or
a language problem. SDMORC L2 considers that one's language ability has a limit at
any stage of development, and the limit in the target language ability at that particular
stage of development may be referred to as his/her Linguistic Ceiling of the language.
If one's Linguistic Ceiling of a language is lower than the threshold level of the
language, reading in the language is more a matter of language than a matter of
reading, otherwise it is more a matter of reading than a matter of language.
The relations among one's L1R, L2P and L2R in terms of L2 reading comprehension
may therefore be conceptualised as a mathematical function L2R = f(L1R,L2P). In the
formula, L1R is supposed to have little impact on L2R until L2P reaches the threshold
value λ. To include the variable of λ and its relations with the values of L1R, L2P and

L2R, the mathematic formula needs to be re-written as follows:
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L2R = {

f1(L2P) when L2P < λ
f2(L2P, L1R) when L2P ≥ λ

The relation among the three variables and the threshold level of L2 can also be
represented in a Heaviside step function, which analogously represents an on-off
switch operation (see Figure 4.8).

L2R =f2(L2P,L1R) when L2P ≥ λ

L2P

λ

L2R =f1(L2P) ( when L2P < λ )

Figure 4.8. A representation of the Heavisidic relation among L1 Reading
Ability (L1R), L2 Reading Ability (L2R), L2 Proficiency (L2P) and
the threshold level of L2P, λ.

It is clear in Figure 4.8 that, due to the transference of L1 reading ability (L1R), L2
reading ability (L2R) performs at significantly higher level once L2 proficiency (L2P)
has reached the threshold level of λ.
Finally, it should also be noted that such notions of threshold and ceiling and the
relation between them in relation to the transference of L1R onto L2 reading are
typical of connectionist networks and resemble the relations among the threshold
value, the excitatory and the inhibitory signals, the firing and not firing operations in a
neural network system discussed in Chapter 2. When one's linguistic ceiling of L2 is
equal to or higher than the threshold value of the language, his/her L1R is transferable
to L2 reading if his/her L1P is higher than his/her L2P. When one's linguistic ceilings
of both L1 and L2 have reached and surpassed respectively the threshold levels of the
languages involved, either L1 reading or L2 reading will be more a matter of reading
than a matter of language. What is more, if one's L1R and L2R do not develop at the
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same rate, the one which lags behind will still be able to benefit by the transference of
the other, which is more advanced in proficiency.

4.6 Summary

This chapter introduces SDMORC L2 that has been adopted for the research project. It
begins with the description of the basic componential devices of the model and then
proceeds to a detailed discussion of the central device of the model, Pattern
Synthesiser, especially the construction of HMPI and its schematic and developmental
characteristics. The chapter concludes with the discussion of the developmental
characteristic of the model, especially in terms of the three strategies in L2 reading
comprehension. The developmental characteristic of the model is also approached with
special reference to the issue of Linguistic Threshold Hypothesis and Linguistic
Interdependence Hypothesis.
SDMORC L2 categorises the prior knowledge that EFL readers need to bring to their
reading task, reveals the probabilistic characteristic in the construction of an
interpretation of a text in EFL reading comprehension and suggests three possible
developmental L2 reading strategies and the existence of the developmental threshold
for L2. It thus points to the practical approaches that may be taken in the research on a
computerized formulated prediction of the comprehensibility of an EFL text, such as
what needs to be looked into in an investigation of readers’ prior knowledge for EFL
reading, how to quantify the variables involved in EFL reading comprehension and
how to define the scope of the application for the resultant formulae.
I realise that the model I propose in this chapter is rather speculative, although most of
the features that I propose for the model are based on the theories and hypotheses
available in the literature. It seems likely, however, that this connectionist schematic
developmental approach, or something very much like it, has the potential to provide a
unified account of a range of phenomena concerning L2 reading comprehension and
may well be proved empirically in future.
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Chapter 5
The Hypothesis

The working hypothesis of the present research project on the basis of SDMORC L2 is
that it is theoretically possible, technically feasible and practically beneficial to use
some measurable linguistic features of English to predict the value of EFL reading
comprehension of a text through computerised formulated computation provided that
the relevant variables of the learners are effectively controlled. By text is meant a
connected text, including articles and books -- fiction and non-fiction. In general, it
does not include technical materials such as those in mathematics that contain many
numbers, symbols, and equations and that are not commonly used in EFL textbooks.
The term text is not expected to include poetry either, because, according to Chall and
Dale (1995), the readability of poetry is often poorly assessed by "most traditional
measures" (p.48).
The formation of the hypothesis is motivated, as noted earlier in Chapter 1, by the
expected practical needs, and is supported but also constrained at once by the
knowledge and technology available. In this chapter, I shall explain in turn the
potential practical benefits for the proposed formulated approach to the prediction of
the value of EFL reading comprehension of an English text, and its technical
feasibility and theoretical possibility. Since the variability and elusiveness of reading
comprehension on the one hand and the rigid and quantitative nature of a formulated
approach on the other hand do not seem compatible, considerable discussion will
address the issues concerning the relation between technical feasibility and theoretical
acceptability of a formulated approach. Special emphasis, however, is devoted to the
introduction of the two formulae that have been designed specially for the
computerised formulated prediction of the value of EFL reading comprehension of an
English text.
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5.1 The need for predicting the value of reading comprehension

According to Chall (1988), the study of readability has a long history. It has deep roots
in the classical rhetoric of Plato and Aristotle and in the study of the Bible but the
more recent history of readability began in the 1920s. The need for predicting the
readability of a text is tremendous in modern society. For a society to function
properly, the people have to be able to understand what they read. Documents,
instructions and explanations must be written in such a way that people can understand
them. In the United States, it is necessary to rate readability of a diverse range of
products such as army maintenance manuals, insurance policies, income tax booklets,
etc (Chall, 1984; Fry, 1988). To illustrate the influence of readability formulae in the
United States, Fry (1988) points out that "New York, New Jersey, Hawaii,
Connecticut, and Minnesota have passed Plain Language Laws. California and
Michigan are actively considering joining the group. In Oklahoma the State
Department of Education checks ballot propositions for readability. In 1978, President
Carter sent Executive Order 12044 on plain language to all government departments;
many states have similar movements" (p.78). The use of readability formulae has also
had a profound influence on textbook publishing, and the publications of technical
materials (Fry, 1988; Stenner, 1996; Wright & Stenner, 1998).
The need for predicting the value of EFL reading comprehension of an English text in
China is usually educational in nature, mainly in the field of teaching English as a
foreign language. Although there is not yet governmental executive order to stipulate
the use of readability formula, the education departments, the EFL education
institutions, the EFL teachers, compilers, editors and publishers are all in need of an
easy tool to predict how well the intended reader will understand a particular EFL text.
The underlying consideration for such a need is rather obvious. An easy tool for
predicting the value of reading comprehension helps writers, editors, teachers and
librarians to match the difficulty of written material with the reading ability of the
student and a good match enhances learning EFL reading and EFL learning as a
whole.
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5.2 Theoretical acceptability and technical feasibility

As noted earlier in Chapters 2, 3 and 4, reading comprehension is a very complicated
process. Its complexity and elusiveness can never be overestimated. To predict
accurately how well a reader may understand a text, a huge number of factors have to
be taken into consideration. On the other hand, the practical needs for the prediction of
the value of reading comprehension call for an easy tool that may enable the user to
obtain the value of EFL reading comprehension of a text for a target group of readers.
Obviously, a decision must be made about the tool with regard to optimising both its
accuracy of prediction and its ease in use.
This is an issue concerning the theoretical acceptability and technical feasibility of a
computerised prediction of the value of EFL reading comprehension. Research in any
field of study always needs to draw on the existing knowledge base, which is,
however, constantly constrained by the development of the studies in the field. To
computerise the prediction of the value of EFL reading comprehension of a text is
likewise a matter of making the best use of the findings available about EFL reading
comprehension and the computer technology available.

5.2.1 Theoretical acceptability vs technical feasibility

In the past few decades, the research community of reading comprehension has greatly
enriched human knowledge and understanding of reading comprehension as a whole.
As one of the two factors that determine the design of a computerised formulated
approach to EFL reading comprehension, it calls for a detailed, multi-dimensional and
stratified approach. According to Johnston (1983), reading comprehension is
a complex behaviour which involves conscious and unconscious use of
various strategies, including problem-solving strategies, to build a model of
the meaning, which the writer is assumed to have intended. The model is
constructed using schematic knowledge structures and the various cues
systems which the writer has given (e.g. words, syntax, macrostructures,
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social information) to generate hypotheses which are tested using various
logical and pragmatic strategies. Most of this model must be inferred, since
text can never be fully explicit and, in general, very little of it is explicit
because even the appropriate intensional and extensional meanings of
words must be inferred from their context. (p.17)
In other words, according to Johnston (1983), the reader's comprehension of a text is
determined by a wide range of factors, with the characteristics of the text, the nature of
the reading task, the context, and the reader's reading ability in particular.
Computer technology, as the other of the two key factors, is developing at an
incredible rate, but it is not as omnipotent as depicted in fictitious movies. Like
neurons in a neural network, the processor of a computer works on the electric On-Off
signals (Brookshear, 1994). To get a computer to perform a task, an algorithm for
performing that task must first be discovered and programmed into the instructions
that the processor can understand. In other words, a most advanced computer would
not be able to perform any task at all if no proper algorithm had been discovered to
carry out the task. An ideal computerisation of the prediction of the value of EFL
reading comprehension would require a comprehensive mathematical modelling of
EFL reading comprehension and a far more advanced computer language than the
ones currently available on the market. However, in the foreseeable future, there will
not be a sound and comprehensive model of EFL reading comprehension, nor will
there be a computer language as versatile and flexible as human languages. For the
moment, what makes up the basic lexicon and syntax of a most advanced computer
language is nothing more than a small number of data types and reserved words, a few
rigid patterns of expressions, and some possible operations on the data. They cannot
compete on any account with their counterparts in any human language in terms of
flexibility and versatility (Kruglinski, 1996; Prata & Martin, 1987).
It is obvious that the computer technology available is not able to provide adequate
devices to process the information extracted from reading in the way human minds can.
In order to computerise the prediction of the value of reading comprehension of a text,
it is therefore necessary to maintain a good balance between theoretical acceptability
and technical feasibility.
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5.2.2 The balance between theoretical acceptability and technical
feasibility

The practical need for an easy tool to predict the value of EFL reading comprehension
is two-fold in nature. It demands for both ease and accuracy. Like any computer
software, a computerised prediction of the value of EFL reading comprehension has to
maintain a balance between the computer technology available and the demands for
accuracy in prediction. Since the limited computer technology cannot cope with the
tremendous demands in human natural language information processing, the balance
between the two factors has to come from trading off accuracy of prediction against
ease of use.
Such practical conciliation is common with many applications of computer
technology. People use the program, Microsoft Word, every day all over the world,
although it is still unable to detect some errors in a text. Similarly, people do not stop
using AutoCAD in spite of the fact that it cannot meet some demands in architectural
design. Again, more and more people sign up for the use of email even when the
technology which underlies electronic mail delivery has been overpowered from time
to time by some malignant viruses. What the users of those computer software
packages do is to learn to guard against or put up with their shortcomings of the
programs, at the same time, make the best use of them. To my knowledge, it seems not
only practical but also desirable to make the best use of the existing computer software
and, at the same time, to take precaution against its shortcomings and get prepared
against its limits.
The success in computerising the prediction of the value of EFL reading
comprehension, therefore, depends considerably on a well-balanced trade-off between
accuracy and ease of use. As noted in Chapter 4, SDMORC L2, the model underlying
this study, is limited in its modelling of EFL reading comprehension, because the
current computer technology cannot provide the necessary support for a
comprehensive approach. Through focusing on the major factors that affect EFL
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reading comprehension, SDMORC L2 provides a framework which shapes the
computerisation of the prediction of the value of EFL reading comprehension.
Johnston (1983) identifies four decisive factors of reading comprehension: the

characteristics of the text, the nature of the reading task, the context and the reader's
reading ability (p.17). On the basis of SDMORC L2, the nature of the reading task that
the present study examines may be confined to what EFL middle school students
confront in their EFL reading, namely, reading for information. Similarly, the context
for the reading task may also be limited to what those students are most likely to find
themselves in at school. With two factors (i.e. the nature of the reading task and the

context) thus delimited and set to the above-mentioned default values, there are only
two factors left for investigation and, consequently, the research about the prediction
of the value of EFL reading comprehension can be focused on the two remaining
major factors: the characteristics of the text, and the reader's reading ability.
Furthermore, it is clear in SDMORC L2 (discussed in Chapter 4) that the reader's
reading ability is represented in the form of prior knowledge: the Phonological &

Orthographic & Lexical Knowledge, the Syntactic & Formal Discourse Knowledge,
the Conceptual Knowledge and the Sociocultural Knowledge. Although according to
Perfetti (1985), the reader's reading ability is not identical with the reader's prior
knowledge, he continues to consider that "the more one knows about everything, the
more one will be able to read anything" (p.75). In other words, although the reader's
prior knowledge cannot be identified with the reader's reading ability, the reader's
prior knowledge must be the most important and also the decisive component that
makes up the reader's reading ability. Instead of being comprehensive in its modelling,
SDMORC L2 concentrates the investigation of one's reading ability on one's prior
knowledge: the Phonological & Orthographic & Lexical Knowledge, the Syntactic &

Formal Discourse Knowledge, the Conceptual Knowledge and the Sociocultural
Knowledge. Obviously, with prior knowledge thus categorised, the characteristics of
the text will need to be analysed accordingly.
In short, limited by the technology available, a computerised prediction of the value of
reading comprehension has to find a balance between what is possible and what is
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desirable. Based on SDMORC L2, the present approach will concentrate on only two
major factors: the characteristics of the EFL text and the reader's prior knowledge.

5.2.3 The value of reading comprehension, the difficulty of the text and
the reader's prior knowledge

When one's comprehension of a text is supposed to depend on both one's prior
knowledge on the one hand and the characteristics of the text on the other, the
prediction of the value of reading comprehension becomes a matter of discovering the
function that may account for the relation between the two factors.
With a given text, the comprehension of the text may then be said to depend on the
reader's prior knowledge. The relationship between reading comprehension and the
reader's prior knowledge may thus be considered, in a sense, a matter of realisation. As
noted earlier in Chapters 2 and 4, the reader's prior knowledge is represented abstractly
in the total schemata that the reader has accumulated in life. The construction of the
HMPI (i.e. Hypothesised Most Probable Interpretation) of the text through reading
may be considered as the configuration of a regional network of connections, a matter
of a partial realisation of the whole intricate network of connections.
The relationship between reading comprehension and the prior knowledge may also be
analogised to the relation between the abstract notion fruit and its instance of a
particular apple. The reader's prior knowledge is abstract in nature, without any
physical identity, and may thus be analogised to the abstract notion of fruit, which is
also abstract in nature and whose meaning exists only in its concrete physical instances
like apples or pears. The reader's prior knowledge for reading comprehension can find
expression only in its realisations -- concrete instances of the text HMPIs, and may
thus be said to be realised in the interpretation of the text being read. It is in this sense
that the relationship between reading comprehension and the reader's prior knowledge
may be considered a matter of realisation and the comprehension of a given text is
determined by the reader's prior knowledge.
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If viewed from a mathematical angle, the relations between reading comprehension and
the two factors resemble the ones that exist between one's ability and the difficulty of a
problem in terms of problem solution discussed by Rasch (1963/1993). That is to say,
the more able the person is, the less difficult the problem will be and the less able the
person is, the more difficult the problem will become. Likewise, the more
knowledgeable the reader is, the less difficult the text will be and the better
comprehension will be achieved, and vice versa.
Mathematically speaking, for a given reader engaged in a given reading event, his/her
prior knowledge may be treated as a constant. Consequently, his/her comprehension of
a text will then depend mainly on the difficulty of the text. The easier the text is, the
better he/she will comprehend the text, and vice versa. On the other hand, for a given
text used in a given reading event, the difficulty of the text may be considered as a
constant. The comprehension of the text is now dependent mainly on the reader's prior
knowledge. The greater the reader’s prior knowledge is, the better his/her
comprehension of the text will be, and vice versa. Put in another way, when it is the
variability of a text that is at issue, the variability of the reader's prior knowledge may
be said to assume a status of constant. Similarly, if it is the variability of the reader's
prior knowledge that is at issue, the variability of the text may also be said to take on
the status of a constant.
In short, from the mathematical point of view, if either of the two variables, the text or
the reader, is given, the prediction of the value of reading comprehension is then a
matter of working out the expected value of the other.

5.2.4 Vocabulary as the best indicator of text difficulty

To predict the value of reading comprehension through a computer program on the
basis of the difficulty of the text and the reader's prior knowledge, it is necessary to
identify the measure upon which such a prediction may be constructed. It follows from
what has been said about the relationship between the difficulty of the text and the
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reader's prior knowledge that the ideal measure should be the one that is good for
indicating both the difficulty of a text and the reader's prior knowledge.
The linguistic measures of an English text may be divided into two categories:

measurable and immeasurable. By measurable I mean the feature that is physically
identifiable and that may be objectively measured. By immeasurable, I refer to the
feature that does not have physical identity and that does not allow objective
measurement and can be identified only through mental conceptual manoeuvre. Take
English vocabulary for example. Both its oral and written forms are measurable, since
they have their physical identities, either acoustic or orthographic. But the meanings
that may be constructed out of those forms are immeasurable, because they do not have
physical identities and can only be accessed through intangible mental activities.
Similarly, the reader's vocabulary is measurable while the reader's motivation for
reading is immeasurable.
It is now widely accepted that the reader's vocabulary knowledge is a critical
component of his/her reading comprehension and an important predictor of his/her
reading ability (Anderson & Freebody, 1981; Stanovich & Stanovich, 1995; Ulijn,
1998). The predictive potential of the information about the reader's vocabulary is well
demonstrated in readability formulae resulting from readability research of English.
For example, the Flesch formula is based on the measurement of two factors: word
length, as measured by the number of syllables per 100 words, and sentence length, as
measured by the number of words per sentence (Klare, 1974-1975). Similarly, the
Dale-Chall formula also relies on the measurement of two factors: average sentence in
words, and the percentage of words not appearing on the 3000-word Dale list of
frequent words (Chall & Dale, 1995). Lexile, a recently-developed readability formula
also uses two factors: word frequency and sentence length (Stenner, 1996).
Readability research of English shows that "for most purposes, a simple two-factor
formula that is based on word familiarity or length, and sentence length or complexity,
is sufficient because these two variables are most predictive of comprehension
difficulty" (Willows, Borwick & Hayvren, 1981, p.181). Furthermore, just as Nation
and Coady claim (1988), "In measures of readability of a text, vocabulary difficulty has
consistently been found to be the most significant predictor of overall readability"
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(p.97). Chall (1987) also points out that research on readability "has also found, over
the past 60 years, that vocabulary difficulty (as measured either by word familiarity,
word frequency, word length in syllables or letters, abstractness of words, or difficulty
of concepts) has the highest correlation with comprehension difficulty, more than
syntax and other structural and organization factors"(p.11). According to Anderson and
Freebody (1981), there are three more or less distinct views of why vocabulary
knowledge is such an extraordinary correlate of linguistic ability. The first is the
instrumentalist position, which considers that the acquisition of a larger vocabulary
enables one to know more of the words in most texts that one encounters. The second
is the aptitude position, which views one's vocabulary knowledge as an indicator of
one's verbal aptitude. If one learns more vocabulary with the same amount of exposure
to the target language, then one is likely to comprehend the language more readily. The
third is the knowledge position, which regards one's vocabulary knowledge as a
reflection of the extent of exposure to the culture associated with the target language or
a reflection of an individual's accumulated knowledge of the world. There are neither
the theoretical tools nor the data to justify a conclusion at the present time about which
of the three positions is most tenable. According to Anderson and Freebody (1981), "it
would be naïve, indeed, to assume that one of the positions will turn out to be entirely
right and the other two entirely wrong" (p.82). Nevertheless, it is clear that word
knowledge is a requisite for reading comprehension: people who do not know the
meanings of very many words are most probably poor readers (Anderson & Freebody,
1981).
What must be noted in the above remarks about readability research is the notion of
indicator. An indicator of readability is not necessarily what makes up readability.
Vocabulary difficulty and sentence difficulty have been commonly adopted by
readability formulae as the key indicators for measuring the readability of a text. But
none of the readability formulae has ever claimed that the two measures are causally
related to the readability of the text (Chall & Dale, 1995; Klare, 1974-75; Stenner,
1996; Willows, Borwick & Hayvren, 1981). In other words, what has been proved by
readability research is simply that these two measures, word length/familiarity and
sentence length/complexity, are two good indicators of readability.

147

In order to make a computerised prediction of the value of reading comprehension on
the basis of SDMORC L2 (discussed in Chapter 4), it is necessary to decide on the
objective measure(s) that may not only represent the characteristics of the text but also
the reader's prior knowledge. Of all the structural levels that appear in Figure 4.3, only

letter, letter cluster, word, sentence and text are obligatory. (Note: sentence and text
may overlap when the text consists of only one sentence.) Although all the five
obligatory levels are measurable, it seems there is little point to use letter, letter cluster
or text as objective measure.
Consider letter and letter cluster first. It is almost meaningless if either of them is used
as a measure for a text, as the total number of letters or letter clusters that a text
contains cannot reveal any meaningful information about the characteristics of the text
in terms of comprehension. Similarly, it is hardly possible to expect a number of

letters or letter clusters to provide any meaningful information about the reader's prior
knowledge.
As for the level of text, although it is measurable and may serve as a unit of
measurement, the quantified measurement of a text is not very useful, because the
number of text that a text includes is always 1 and it will remain the same from text to
text. Information like this cannot provide any useful description of the characteristics
of the text at all. It does not seem to make much sense when the unit of text is used to
measure the reader's prior knowledge. How different is Reader A's prior knowledge
from Reader B's, if Reader A has read one hundred texts while Reader B has read one
thousand texts? Would it be right to say Reader B's prior knowledge is ten times larger
than Reader A's, when there is no any other information about the texts that have been
read?
The remaining two of the five structural levels recognised in SDMORC L2 are word
and sentence. They are the two measures most commonly adopted in English
readability formulae. The features of English vocabulary that have been recognised in
linguistic science may be tabulated as the following:

148

Table 5.1 Feature Units of English Vocabulary
Unit Types
orthographic units
ditto.

Unit of Measurement
letter
morpheme

ditto.

word

phonologic unit

syllable

Demarcation Criterion
any of the 26 letters
smallest meaningful unit
space and punctuation
marks (except for hyphen
and apostrophe)
letter(s) approximating a
spoken syllable

With any one of these four different units of measurement and a properly constructed
lexicon, it is possible to computerise the measurement of the vocabulary of a text and
reveal the relevant aspect of the vocabulary used in the text. To put it more specifically,
an English word may be measured with the unit of letter and have its length identified
in terms of the number of letters that make up the word. For example, the English word

book may thus be measured as a word of four letters. An English word may also be
measured with the unit of morpheme and have its meaning identified in terms of the
number of morphemes that make up the meaning of the word. For example, book and

bookshelf may thus be measured respectively as a word of a single morpheme and a
word of two morphemes. An English word may again be measured with the unit of

syllable and have its length identified in terms of the number of sounds that make up
the word. Using the example book and bookshelf again, the former may be measured as
a word of one syllable and the latter as a word of two syllables. An English word may
still be measured with the unit of word and have its part of speech or type of word
identified. Continuing to use book and bookshelf as an example, the former may thus be
identified as a noun or a commonly used word while the latter also as a noun but a less
commonly used word.
Looking more closely at the four different analyses of English vocabulary, it is not too
difficult to see that the number of letters that make up a word, the number of
morphemes that make up a word and the number of syllables that make up a word all
seem to indicate a similar characteristic of the word, that is, the length of the word. The
larger the number is, the longer the word is, and vice versa. On average, the
information of the word lengths may indicate the difficulty/familiarity of the
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corresponding words. Longer words on average are less common and therefore less
likely to be “known” and more likely to be difficult to understand, although some
longer words may be easier to understand because they have more precise (or more
restricted) meaning.
Unlike letter and text, which can by no means indicate the reader's prior knowledge,

word, on the other hand, may well serve as an indicator of the reader's prior
knowledge. It is common practice that a reader's vocabulary is measured by the number
of words it contains.
According to the theory of connectionism, "knowledge is built upon the elements,
pieces, or components of our experiences [and] consists of learned relations among
them" (Adams, 1990, p.196). Accordingly, a connectionist schematic presentation of
one's prior knowledge is alleged to consist fundamentally of primitive microfeatures
(Seidenberg, 1990; Sharkey, 1990). Although it is inappropriate to identify
microfeatures in a connectionist schematic model with individual words in a human
natural language, the connection between microfeatures and words seems to be the
closest one that relates microfeatures to human language. What makes up one's reading
vocabulary not only represents the number of word forms that one knows but also
indicates the sets of microfeatures that are available for one to construct corresponding
lexical HMPI's in reading.
Furthermore, according to connectionist theory of reading comprehension, the prior
knowledge about a word is multi-dimensional in nature, relating simultaneously to the
knowledge of phonology, orthography, syntax, semantics as well as the related
sociocultural knowledge with which the word is learned (Seidenberg, 1990; Sharkey,
1990). Following the theory, one's prior knowledge of a word may involve more than
one schema, including not only one's prior knowledge of the target language but also
one's prior conceptual and sociocultural knowledge. Therefore, when a word is
assigned a certain degree of difficulty, a presumption of the reader's prior knowledge
has also been made. It follows that the expected difficulty assigned to a word may thus
indicate, at least partially, the intended reader's prior knowledge of the language and
the related conceptual and sociocultural contexts.
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The measurable features of the English sentence are the same as shown in Table 5.1,
but they are less informative. Using these four different measurements to measure an
English sentence will yield respectively the information about the numbers of letters,
morphemes, words and syllables that make up a sentence. They all seem to indicate the
length of the sentence. Like the length of the word in English, the length of the
sentence in English is often in direct variation with the syntactic complexity of the
sentence: the longer a sentence is, the more syntactically complex it is and is therefore
more likely to be difficult to understand. Again, this is true only on average. On some
specific occasions, a longer sentence which is syntactically more complex may be
easier to understand, because the syntactical information carried in the sentence helps
to bring out the underlying cohering semantic relations.
Like the notion of vocabulary difficulty, the syntactic difficulty of a text indicated by
the sentence length has also made a presumption about the reader's prior knowledge,
especially his/her syntactic knowledge of the target language. But the syntactic
difficulty of a text is less informative than its vocabulary difficulty. Chall (1958) points
out that "once a vocabulary measure is included in a prediction formula, sentence
structure does not add very much to the prediction" (p.157). This may also be inferred
from the schematic presentation of the reader's prior knowledge, which is broken down
into numerous microfeatures that correlate closely with individual words rather than
sentences or any other structural units.
To conclude this section, we may well refer to what Nation and Coady (1988) have
rightly emphasised,
… it must be kept very clearly in mind that readability formulae or
predictors are an index or measure of text difficulty, not a causal analysis of
why a given text is difficult. That is to say, there are a number of factors in
a text which contribute to its ease or difficulty for a given reader, but we
can most accurately predict that fact by measuring one variable,
vocabulary, and extrapolating from it to the overall case. (p.97-98)
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5.3 The formula for predicting the value of reading comprehension

It follows from the previous discussion of the theoretical acceptability and
technological feasibility of a formulated approach to predicting the level of EFL
reading comprehension that the formulae for the present reading research project will
be based on the measure of the vocabulary and the sentence length, with the former in
particular.

5.3.1. Probabilistic property of reading comprehension

There are three assumptions that need to be made before the present discussion may
proceed. First, there may exist theoretically the possibility for an EFL reader to
generate an interpretation of a text, which is correct. Second, the "correct"
interpretation of an EFL text is presumed to be the one that the educated native
speakers of English will agree on. Third, an EFL text is presumed to have an ideal
difficulty value if its text difficulty will not cause the reader to make an erroneous
interpretation.
There are three reasons for making the three assumptions. First, any objective
measurement needs to have a uniform criterion against which the measurement is
constructed. Since the interpretation varies from text to text, an interpretation itself
cannot serve as the criterion. The only feature of the interpretation that can possibly be
used as a constant and uniform criterion for measuring comprehension seems to be its
correctness. Educated native speakers of English usually agree on what is a correct
interpretation of an EFL text, even though their interpretations of the same text may
vary slightly in some respects. It is on this account that an assumption is made about
the possibility for the reader to arrive at a correct interpretation of the text being read.
The second reason is a logical outcome of the first reason. Since different readers may
vary in their interpretations of the same text, the comparatively stable criterion has to
be the average interpretation by the educated native speakers of English. Third, the
measuring of comprehension requires a measurement with a definite value standing for
a complete failure and another for the success in constructing the correct interpretation.
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Therefore, it is necessary to presume that the ideal value on the measurement should be
the one that causes no error in the construction of the correct interpretation of the text.
The three assumptions, however, can only be theoretically possible. They cannot and
will not exist in reality. Just as the discussion of reading theories and models has shown
in Chapters 2, 3 and 4, the interpretation of a text by the reader can never be exactly the
same as the one that the writer intends (Rosenblatt, 1978, 1994; Weaver, 1988, 1994b).
That is to say, it is impossible for the writer and the reader to have an identical
interpretation of the text, since they can never share the same experiences in life, nor
can they have accumulated in their minds the same prior knowledge which forms the
foundation for the construction of the interpretation of a text. Furthermore, following
the same thread of argument, no two readers can have identical interpretation of the
same text either, because no two readers can have the same prior knowledge. It is also
impossible to talk about the average interpretation by the native speakers of the
language, because there is no way to get all the native speakers of the language to read
the same text. Consequently, the average interpretation can only be inferred from the
limited data of a sample available. Equally impossible will there be any text of the
same ideal difficulty to any reader, since the prior knowledge that readers bring to their
reading task is bound to differ. It follows logically that there cannot be only one correct
interpretation of a text.
In spite of their impossibility, the three assumptions are necessary for my present
reading research project. To appreciate this necessity, we may consider a Newtonian
law in physics, say, the movement of a pendulum. The law has been simplified by
leaving out many details, since the pendulum in question is presumed to be a heavy
point that swings without friction on a weightless string. Such presumed conditions as
frictionless movement or weightless string could never have existed on the earth, and
yet they have constituted the necessary pre-conditions under which this important
Newtonian law in physics applies. It is due to a similar consideration that the three
presumptions are made for the discussion of the probabilistic property of reading
comprehension.
Probabilistic variations of physical quantities are apparent to anyone who has made
measurements in a laboratory or in life where minute differences may be detected. No
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matter how well conditions are controlled and no matter how well instruments are
designed, laboratory measurements cannot be reproduced exactly (Levin & Rubin,
1991). There are also many instances in everyday life where measurements of the
same object may vary from time to time, say, one's height or weight. Unlike
probabilistic variations of physical quantities, variations in reading comprehension are
of no physical quantity, but they also demonstrate some similar probabilistic property.
The variations in reading comprehension are different from those found in the
measurements of physical quantities, because they are difficult to quantify.
Nevertheless, the two types of variations seem to have one thing in common, that is,
the majority of the variations tend to cluster around the average value or the
nomothetic interpretation. As noted earlier in Chapter 4, reading comprehension is
bound to involve alternative interpretations. But the variations among the alternative
interpretations cannot be measured physically. What seems possible is to sample and
compare these alternative interpretations and find out how they deviate from the
average interpretation. Intuitively and from our experiences in reading, if we know a
person to be an experienced reader, we still cannot be sure that he/she will be able to
read and understand a very difficult text, nor even a much easier one. There is always
a possibility of failure -- the content of the text is too difficult, he/she is too tired to
read properly, his/her attention is led astray, or some other possible causes. Apart from
the possibility of failure, what is far more important are the inevitable variations in the
interpretation itself. It is always possible that he/she pays more attention to some
details and overlooks some other details and consequently forms a particular
interpretation different from others'. It is also possible that he/she arrives at an
interpretation somewhat different from what is intended by the writer because he/she
has somehow chosen a schema different from what is expected. It is still possible that,
due to the influence of some internal (e.g. emotional, motivational, physiological)
and/or external (e.g. situational, contextual) factors, he/she reads in a manner slightly
or significantly different from what he/she normally does…
Among all these possible variations mentioned above, what SDMORC L2 is
concerned with is the average, that is, the nomothetic interpretation rather than the
individual or ideographic interpretations. In other words, despite all the possible
variations, the reader's performance in reading comprehension is more often than not
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close to his/her average performance. Similarly, native speakers’ interpretations of the
same text, though may vary from each other in one way or anther, will also tend to be
similar to the average or nomothetic interpretation of the text.

5.3.2 Local probability of reading comprehension

Probability of reading comprehension may be further analysed into two kinds: local
probability of reading comprehension and general probability of reading
comprehension.
By local probability of reading comprehension, I mean the probability that concerns
the likelihood of the production of the average interpretation of a text by a given
reader in reading comprehension. As noted earlier in Chapter 2 and Chapter 4, a
reader's performance in reading comprehension usually deviates more or less from the
ideal realisation of his/her prior knowledge. Variations of this kind are considered as
local because they concern only one reader.
Local variations usually do not differ significantly from one another, if the sampling of
the reader’s interpretations of the same text does not involve any significant change(s)
in the reader’s reading performance. It is obvious that we do not expect ourselves to
have the same reading performance at the ages of 12, 24, 36 and 48 … Nor do we
expect ourselves to read in a similar manner when we are tired and sleepy late at night
and when we are fresh and energetic in the morning.

In other words, local

probabilistic variations in reading comprehension are usually negligible in reality, as
long as the target text is of appropriate text difficulty and the situation of reading
remains roughly unchanged, because local probabilistic variations in this case are
usually pragmatically peripheral. This explains why, in real reading events, few
readers would bother to read the same comprehensible text for a second time, if the
factors involved have not undergone any significant change. Generally, a second
reading of the same text usually will not afford the reader an interpretation
significantly different from the first one. In other words, although the realisation of
one's prior knowledge in reading comprehension is variable, its probabilistic variations
are usually negligible, because, with other factors remaining unchanged, such local
probabilistic variations in comprehension are usually unimportant and insignificant.
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5.3.3 General probability of reading comprehension

By general probability of reading comprehension I refer to probability that concerns
the likelihood of the generation of the average interpretation of the text by different
readers. Unlike the situation with local probability of reading comprehension, which
involves only two variables, general probability of reading comprehension involves
two groups of variables. In other words, so far as local probability of reading
comprehension is concerned, the difficulty of a text may be predictable, when the
reader's prior knowledge is given. This is because, as noted before, the variations in
the interpretation of the text that may result from differing realisations of the same
reader's prior knowledge are usually negligible. But with general probability of
reading comprehension, things are different. General probability concerns, on the one
hand, a population of readers who all have adequate though different prior knowledge,
and, on the other hand, a text that may have differing text difficulty values, because
the difficulty of the text varies when the reader's prior knowledge varies. To work out
general probability, it is necessary to work out first of all the average prior knowledge
that the group of readers shares in common and also to find out the average text
difficulty that the text may have for the group of readers.
Different readers do not interpret the same text in the same manner. As indicated in
Chapter 2 and Chapter 4, different readers differ in their prior knowledge and their
different prior knowledge and different reading experiences may result in their
different interpretations of the same text, for the prior knowledge and experiences they
bring to their reading task differ from each other. It is not uncommon that the readers
of greater prior knowledge may understand a difficult text that the readers of less prior
knowledge cannot understand.
Nevertheless, variations in the interpretations by different readers are more often than
not overlooked in reality, provided that the purposes of reading and the sampling of
the individual interpretations are properly controlled. Most of the texts that readers
read day after day are usually "media by which information is transmitted, as is the
case when a student learns about geography from reading a chapter in a textbook,
when someone solves a problem stated in verbal form, or when one learns to operate a
computer from reading a manual" (Kintsch, 1989, p.25). What matters most is how
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well the student learns geography, whether the problem can be solved correctly, or
whether one knows what to do with the computer. It follows that the difference
between a very able reader and a less able reader in their interpretations of the same
simple comprehensible text is often negligible, if their reading purposes are the same.
For example, consider the following instruction on the box of panadeine forte.

PARACETAMOL/CODEINE (PANADEINE FORTE)
500MG/30MG TABLETS (x20)
Take ONE or TWO tablets every FOUR hours when required for pain.
(Maximum: 8 tablets in 24 hours.)
THIS MEDICINE MAY CAUSE DROWSINESS AND MAY
INCREASE THE EFFECTS OF ALCOHOL. IF AFFECTED DO NOT
DRIVE A MOTOR VEHICLE OR OPERATE MACHINERY.

A layperson's interpretation of the instruction is bound to be different from a doctor's
interpretation, at least in terms of its connotations and associations about the possible
side effects of panadeine forte on the user. Nevertheless, such a difference in the
understanding of the instruction is of peripheral importance. What matters most is the
purpose of reading – how well the patient may follow the instruction and take the
medicine as prescribed and thereby alleviate the pain without any danger.
Before leaving the section, the impacts of sampling the acceptable interpretations
should be noted. Consider the example of reading the instruction for panadeine forte
again. If the layperson is someone who is a native speaker of English but who cannot
read properly, we may not expect him/her to follow the instruction and take the
medicine as prescribed to alleviate the pain without any danger. That is the reason why
the “correct” interpretation of an EFL text has to be the one that the educated native
speakers of English will agree on, and the average interpretation has to be based on the
reading performance by the educated native speakers of English. The issue of
sampling will be further discussed later in Section 5.4.3, “A special categorisation of
EFL vocabulary and EFL readers”.
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In short, although different readers cannot have exactly the same interpretation of the
same text they read, the general probabilistic variations among their interpretations of
the same text are often of so little significance that they are more often than not
ignored by the readers involved. What SDMORC L2 is concerned with is therefore the
average interpretation that different readers may produce in their reading, but not the
probabilistic variations themselves.

5.3.4 The prediction of the value of EFL reading comprehension

It should be clear by now that, for the purpose of the present reading research project,
the inevitable local and general probabilistic variations in reading comprehension by a
given group of readers are usually close to the average interpretation and tend to be in
normal distribution. It is not the purpose of the present project to investigate the local
and general probabilistic variations in readers' interpretations of the same text. What is
of concern instead is how to predict the average reading comprehension by the target
group of readers.
According to SDMORC L2, as noted earlier in the chapter, a formulated prediction of
the value of EFL reading comprehension may be based on two major variables that
affect the reader's reading comprehension: the reader's prior knowledge and the text
difficulty. This does not mean, however, that it is the two variables that causally
determine the outcome of a reading event. What it does mean is that using these two
variables as key indicators it is possible to estimate the reading comprehension value
for a certain reader (or a group of readers) reading a certain text.
Suppose a reader's prior knowledge is quantified as θ, which takes a value in a range
of (0, 1), and the difficulty of a text is quantified as δ, which also takes a value in a
range of (0, 1), then the prediction of the value of reading comprehension of the text
by the reader may be constructed as the ratio between the reader's prior knowledge and
the difficulty of the text. See Formula 5.1.
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ComprehensionValue =

θ ( PriorKnowledg )
=ζ
δ (TextDifficulty )

(5.1)

Formula 5.1 shows that the comprehension value for the reader to generate a correct
interpretation of the text, ζ, increases as the reader's prior knowledge, θ, increases and
it decreases as the difficulty of the text, δ, increases. Obviously, the value of ζ may go
from 0 to ∞: when θ takes the minimum value 0, then ζ will take the value 0; and
when δ takes on the minimum value, then the value of ζ will be infinite. To solve this
problem, a mathematical function, Formula 5.2, which Rasch (1960/1993, p.75)
suggests is used to keep the value of ζ staying within the range of (0 ,1).

ζ

(5.2)

1+ζ

Insert Formula 5.1 into Function 5.2, then Function 5.2 will yield Formula 5.3.

θ
ζ = δ

θ
1+
δ

=

θ

(5.3)

θ +δ

According to Formula 5.3, for a reader with 0 prior knowledge, the probability for
him/her to generate a correct interpretation of a text will be 0, and for a reader of
infinite prior knowledge, ∞, the difficulty of a text is bound to be 0 and the probability
for the reader to produce a correct interpretation of the text will be 1. Likewise, if a
text has 0 text difficulty, the probability for the relevant reader(s) to produce a correct
interpretation will be 1; but if a text has an infinite text difficulty ∞, the relevant
reader(s) will by no means be able to understand the text and the probability for the
reader to construct a correct interpretation of the text will then be 0. On the basis of
Formula 5.3, therefore, it is possible to predict the value of reading comprehension
provided that the values of θ and δ are known.
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It is necessary to note that Formula 5.3 resembles Rasch’s logistic formula modelling
the relationship between one’s ability and the difficulty of the problem in terms of the
probability for a successful solution of the problem (Rasch, 1960/1993), because the
two relationships are similar to each other. It must also be noted, however, that
Formula 5.3 does not mean to equate readers’ prior knowledge to one’s ability or text
difficulty to the difficulty of the problem in Rasch’s logistic model (p.75). What
Function 5.3 indicates is that one can predict how well a reader can comprehend a text
of a certain degree of difficulty on the basis of the knowledge of the reader’s prior
knowledge, and vice versa.
For the sake of simplicity and explanatory clarity, local probabilistic variations in the
interpretations of the same text are not taken into consideration in the present
formulated approach to predicting the value of reading comprehension. What is of
crucial interest to the present formulated approach is the average interpretation of all
those possible local probabilistic variations and, consequently, the predicted value of
EFL reading comprehension does not refer to any specific interpretation, instead it is
targeted at the average of all those possible varying local probabilistic interpretations.
Things become a little more complex when it comes to the prediction of the value of
EFL reading comprehension by a group of readers, who share at least a version of the
language and have received the same level of education. The values that the two major
factors, prior knowledge and text difficulty, may take on cannot be treated in the same
way as those for individual readers. As noted earlier in Chapter 2 and Chapter 4, no
two readers can have identical prior knowledge. It follows that the difficulty of a text
cannot assume exactly the same value for two different readers. Since, for the purpose
of the present research project, general probabilistic variations among the
interpretations by different readers are negligible, the values that the two variables
may take on have to be the average of the prior knowledge of the group of readers and
the average of the difficulty of a text for the group of readers. To accommodate this
modification in the values that the two variables may take, Formula 5.3 has to be
changed into Formula 5.4, when it comes to the prediction of the value of reading
comprehension for a particular group of readers.
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ζ =

θ

(5.4)

θ +δ

In Formula 5.4, θ is the mean of the prior knowledge of a group of readers and δ is
the mean of the difficulty of the text for the group of readers.
Intuitively and from our experiences in reading, we know that the variations of the
difficulty of a text are dependent on the variations of the prior knowledge. The greater
the prior knowledge is, the smaller the difficulty of the text will be, and vice versa. We
can also tell from our experiences that people having similar prior knowledge tend to
consider the same text to have a similar degree of text difficulty. Statistically speaking,
therefore, as with Formula 5.3, the mean of prior knowledge and the mean of the
difficulty of the text are in an inverse variation. Furthermore, since the group of
readers are supposed to share at least one version of the language and have received
the same level of education, the comparative homogeneity of the prior knowledge of
the group of readers forms the foundation for the prediction of the value of EFL
reading comprehension for the group of readers. And the more homogeneous the prior
knowledge of the group of readers is, the greater accuracy of the value of EFL reading
comprehension will be, since the deviations of the possible varying interpretations will
consequently be smaller.
Consider Formula 5.3 again. If the reader's prior knowledge, θ, is given, what
determines the outcome of reading comprehension will be δ, the text difficulty. Put in
another way, at a given time, with a given reader of a given quantity of prior
knowledge, it is the text difficulty that determines the production of a correct
interpretation of the text through reading. When the text difficulty varies, the result of
the reader's reading comprehension varies. This may explain why the same reader may
read texts of different text difficulties and produce his/her interpretations of those texts
with differing degrees of correctness.
Similarly, for Formula 5.4, if the average of the prior knowledge of the group of
readers, θ , is given, what may determine the result of the equation will be δ . In other
words, at a given time, with a given group of readers of a given average of prior
knowledge, it is the average of the text difficulty that determines production of the
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average interpretation of the text. Likewise, when the average text difficulty varies, the
correctness of the average interpretation of the text varies. This may explain why the
average interpretations of different texts by the same group of readers may have
differing degrees of correctness.
Another observation that needs to be made concerns the relationship between the two
variables in Formulae 5.3 and 5.4. That is, θ and δ are not only in inverse variation but
they are also complementary to each other. Consider Formula 5.3 again. According to
the formula, if a reader’s PriorKnowledge, θ, is nil, the comprehension value will be 0.
Similarly, if TextDifficulty, δ, of a text is nil, the comprehension value will be 1. In
other words, when θ takes the minimum value 0, δ takes the maximum value, which is
1. Similarly, when δ takes the minimum value 0, θ takes on the maximum value,
which is also 1. Since both variable take a value within the range of (0, 1), the
complementary relationship between may then be formulated under the assumption
that the sum of PriorKnowledge, θ, and TextDifficulty, δ, is the constant 1. Hence
Formulae 5.5 or 5.6, where both PriorKnowledge and TextDifficulty take on a value
ranging from 0 to 1 inclusive, with 0 standing for the theoretical absence of the factor
concerned and 1 for the greatest possible value that the factor may take.

Or

PriorKnowledge + TextDifficulty = 1

(5.5)

PriorKnowledge = 1 − TextDifficulty

(5.6)

To illustrate the complementary relationship between the two variables, consider the
examples. Suppose the reader has no prior knowledge at all (like a newly born baby),
then the variable PriorKnowledge for calculating the value of reading comprehension
for him/her will take the value 0. Consequently, the variable TextDifficulty will take
the value 1, since the text will cause infinite and unsurmountable difficulty for the
reader when he/she tries to construct an interpretation of the text. The opposite is also
true. A reader with infinite prior knowledge will have no difficulty at all in producing
a correct interpretation of a text. It follows that the variable PriorKnowledge in the
formula will have to take the value 1 to represent the greatest possible value whereas
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the other variable TextDifficulty will have to take the value 0 to represent the absence
of any difficulty in the text.
If put in plain language, the two formulae (Formula 5.5 and Formula 5.6) indicate that
when the reader's prior knowledge is of the greatest possible value, then the text
difficulty will be reduced to nil and the probability for the reader to produce a correct
interpretation of the text is certain and will thus take the value 1. Likewise, if the text
difficulty is infinite, then the reader may definitely have no chance to produce a
correct interpretation of the text and the probability for the reader to make a correct
interpretation of the text will therefore be reduced to nil.
Formulae 5.5 and 5.6 considerably simplify Function 5.3. Let PriorKnowledge in
Formula 5.3 be replaced with Formula 5.6, Formula 5.1 will then yield Formula 5.7.
Note TextDifficulty in Formula 5.7, just as that in Formulae 5.5 and 5.6, takes a value
ranging from 0 to 1.

ComprehensionValue =

1 − TextDifficulty
1 − TextDifficulty + TextDifficulty

= 1 − TextDifficulty

(5.7)

Furthermore, what is true for individual readers is also expected to be true for the
intended group of readers as a whole. It follows therefore that Formula 5.3 may also be
transformed into Formula 5.7 on the same principle, provided that TextDifficulty is
interpreted as the mean of the text difficulty for the intended group of readers. On
account of this rather straightforward difference between a readability formula for
individual readers and one for an intended group of readers, no specific distinction is
made between them in the rest of the thesis, provided that there is no such need.
Finally, before leaving this section, it is necessary to clarify what a numeric reading
comprehension value (Formula 5.7) of the prior knowledge and the text difficulty may
mean.
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Formula 5.7 indicates that the reader's value of reading comprehension will take the
greatest possible value 1, if the difficulty of a text being read takes the value 0. If in
the opposite extreme case, when the difficulty of a text being read is infinitely
difficult, then the text difficulty will take the greatest possible value 1. Consequently,
the reader's expected value of reading comprehension will take the smallest possible
value 0. That is to say, when the reader's value of reading comprehension takes the
value 1, the reader is expected to have no difficulty in producing an error free
interpretation of the text. But if the value of reading comprehension takes the value 0,
the reader is expected to have infinite difficulty in reading and will thus suffer a
complete failure in reading comprehension. Again, if the value of reading
comprehension takes a value somewhere between 0 and 1, the reader is expected to
come across with some difficulty in constructing an error free interpretation of the
text. The greater becomes the value of reading comprehension, the less becomes the
expected level of difficulty to be encountered in reading and vice versa.

5.3.5 L2 reading comprehension and the prediction of the value of
reading comprehension

The discussion of the prediction of the value of EFL reading comprehension so far has
been implicit about the influence of the reader’s prior knowledge of L1 over L2
reading comprehension. So far as such prediction, readers’ prior knowledge of L1 may
well be ignored, if their L2 proficiency has not reached the threshold level, as they
may not be able to transfer their prior L1 knowledge onto their L2 reading task. As
noted in Chapters 3 and 4, considerable research has shown that the transference of L1
reading ability to L2 reading is possible only when the threshold level of L2
proficiency has been achieved (Bernhardt & Kamil, 1995; Clarke, 1980; Davis &
Bistodeau, 1993; Horiba, 1996; Taillefer, 1996). If one’s L2 proficiency is below the
threshold level, one may not be able to take advantage of one’s L1 reading ability in
coping with L2 reading comprehension. It follows that, the degree of the difficulty of
the L2 text for those L2 readers may be measured on the characteristics of the L2 text
itself without taking into consideration the reader's existing L1 reading ability, and that
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Formula 5.3 may be used to predict the value of L2 reading comprehension provided
that the reader’s L2 proficiency is below the threshold level.
But things become more complicated when L2 readers' L2 proficiency has reached or
surpassed the threshold level. When this happens, the existing L1 reading ability may
be transferred to L2 reading task. Therefore, a formula to predict the value of L2
reading comprehension for these L2 readers should take into account the existing L1
reading ability being transferred to their L2 reading task. If ς is used to stand for the
existing L1 reading ability that can be transferred to L2 reading, prior knowledge will
then be the sum of θ and ς. Consequently, Formulae 5.3 and 5.4 will also need to be
modified and become Formulae 5.8 and 5.9 respectively.

θ +ς

(5.8)

θ +ς +δ
θ +ς

(5.9)

θ +ς +δ

Where, in Formula 5.8, ς stands for the added factor, the degree of the reader's existing
L1 reading ability and, in Formula 5.9, ς represents the average or mean of the L1
reading abilities of the given group of L2 readers. (The value of ς is not discussed in
the thesis, because it is not expected to occur in the formula for the present reading
research project. According to the short-circuit hypothesis, the transference of L1
reading ability onto L2 reading task is not possible with L2 learners whose L2
proficiency is below the threshold level. The EFL proficiency of Chinese EFL middle
school students is usually below EFL threshold level and the prediction of the value of
their EFL reading comprehension does not need to take account of the transference of
their L1 reading ability. The issue of the threshold of EFL for Chinese middle school
EFL students will be discussed in detail in Chapter 7.)
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5.4 The two formulae for the present reading research project

Readers’ L1 reading ability, as discussed above, is an important factor that may affect
L2 reading comprehension, if the readers’ L2 has reached the threshold level. Fully
aware of the possible complication of the investigation if readers’ L1 reading ability
has to be measured, the present reading research project focuses on the EFL middle
school students in China. It is concerned with the prediction of the value of their EFL
reading comprehension. These EFL readers are learning English as a foreign language
and their EFL proficiency is usually below the threshold level of EFL (see Chapter 7).
Therefore, the prediction of their value of EFL reading comprehension may be
calculated on the basis of Formula 5.7, without taking into consideration the influence
of readers’ prior knowledge of L1.
It is obvious in Formula 5.7 that the value of reading comprehension is determined by
the value of the difficulty of the text to be read. Like other readability formulae, the
two formulae designed for the present reading research project uses EFL Vocabulary

Difficulty and EFL Syntax Difficulty as the indicator of EFL Text Difficulty. In the
Flesch Reading Ease formula (discussed in Chapter 3), there are two indicators of the
text difficulty, namely, word length, as measured by the number of syllables per 100
words, and sentence length, as measured by the number of words per sentence. In the
Dale-Chall formula (discussed in Chapter 3), the major indicator of the text difficulty
is the percentage of words not appearing on the 3000-word Dale list of frequent words.
Similarly, in the Lexile formula (discussed in Chapter 3), the major indicator of the
text difficulty is word frequency based on the raw count of how often a given word
appeared in a corpus of 5,088,721 words sampled from a broad range of school
materials. What is special in the present formulae is their estimation of EFL Text

Difficulty.
The formulae designed for the present research are based on the same assumption, that
is, EFL Text Difficulty may be regarded as a discrete random variable, X, which may
take on one of the possible values x1, x2, …, xn,, with their corresponding probabilities

p(x1), p(x2), …, p(xn). Consequently, the expected value of X (also called the mean of
the discrete random variable of X) will rely on the frequency interpretation of n
different probabilities of X and the collection of these probabilities will be the
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probability distribution of X. Since X must take on one of these n values, then we
know that
n

∑ P{ X = x } = 1

(5.10)

i

i =1

Consequently, the expected value (also known as the mean) of the discrete random
variable, X, may then be defined as Formula 5.11 (Ross, 1996).
n

n

i =1

i =1

E ( X ) = ∑ xi P{ X = xi } = ∑ xi P( xi )

(5.11)

As noted earlier in the chapter (Section 5.2.4), EFL text difficulty may be indicated by
its indicator, EFL vocabulary difficulty or EFL syntax difficulty. In other words, the
value of X is determined by the value of its indicator observed in the text and it
changes as the value of its indicator observed in the text alters. The higher is the value
of that indicator, the higher will be the value of X, and vice versa. Let EFL vocabulary
difficulty or EFL syntax difficulty stand for text difficulty. The two formulae designed
for the present research project, Formula VD and Formula SD, use EFL Vocabulary
Difficulty and EFL Syntax Difficulty as their indicators. They need to incorporate
Formula 5.11 into their mathematical modelling of the expected value of reading
comprehension of an EFL text by the intended group of readers. The formation of the
two formulae will be discussed in turn in the following sections.

5.4.1 Formula VD

Formula VD uses EFL Vocabulary Difficulty as the indicator of EFL Text Difficulty. It
is based on the assumption that EFL Vocabulary Difficulty is the best indicator of EFL
Text Difficulty. By EFL Vocabulary Difficulty is meant the degree of difficulty with
which a given EFL word is recognised and understood in reading. Generally speaking,
vocabulary difficulty is measured according to the familiarity of the vocabulary to the
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reader. If a word is familiar to the reader, its vocabulary difficulty is low, and vice
versa.
The common measurement of vocabulary familiarity is word frequency. By word
frequency is meant the frequency with which a given word occurs in a sample of the
target language. Stenner, Smith and Burdick (1996) analysed over fifty semantic
variables of English vocabulary, such as part of speech, number of letters, number of
syllables, and many algebraic transformations of these measures, and they found that
word frequency was the best indicator of vocabulary difficulty.
Word frequency and vocabulary difficulty are in inverse variation. The higher the
word frequency, the smaller will be the vocabulary difficulty, and vice versa. This
inverse relation between them is also in agreement with a connectionist model of
reading. According to the connectionist theory (Nelson & Illingworth, 1990; Strauss &
Quinn, 1997), the frequency of the activation of a given unit in a neural network
determines the accuracy of the corresponding weight of connection passed to the unit
and thus determines the appropriateness of the response the unit produces. In other
words, the more frequently a word is encountered through reading, the more accurate
the word will be processed and interpreted.
Formula VD is designed to meet the needs in EFL secondary education in China. It is
therefore necessary to investigate the word frequency of EFL vocabulary in the
Chinese context, where the EFL middle school students cannot be expected to be
exposed to the same, or similar, reading materials as found in the United States,
Australia or Britain.

5.4.2 EFL secondary education in China

English, as a foreign language, is usually not used in everyday communication in the
Chinese speech communities. Due to the recent open policy and reform, the English
language, as a world language, enjoys a status of ever increasing importance, for it
may help the Chinese to implement the open policy and to establish links with other
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countries. EFL, therefore, has become a compulsory subject in secondary, tertiary and
post-graduate education. The number of EFL learners at any one time has amounted to
hundreds of millions in China.
EFL education in China, like other compulsory subjects, is conducted mainly in the
form of classroom instruction. The EFL education at the secondary level is based on
two curricula: the Curriculum of English for Nine-Year Full-Time Compulsory
Education: Junior Middle Schools (S.E.C., 1992) and the Curriculum of English for
Full-Time Senior Middle Schools (S.E.C., 1993). These two curricula were prepared
and published in the name of the State Education Commission of China and are
supposed to be followed faithfully to the letter.
Both curricula are the same in organisation, with five chapters respectively introducing
the objectives, the requirements, the contents, the precautions to be taken and the
assessment of EFL education. Both of the curricula also have four appendices, namely,
the list of Daily Expressions in Communication, the list of English Phonetic Items, the
list of English Vocabulary and the list of English Grammar Items. Again, both
curricula are rather brief: one is nine-page in length and the other is eight-page long.
But the lists attached to both of the curricula are in great detail, enumerating each and
every EFL item that is supposed to be taught and assessed and the sequence in which
they are to be taught. None of these lists leave any room for deviations.
To guarantee a faithful implementation, both of the two curricula are backed by a set
of textbooks and a set of teachers' books, compiled by a special body appointed by the
State Education Commission. Students in the same year all over the country are to use
the same EFL textbook; and EFL teachers are supposed to follow faithfully the
instructions stipulated in the teachers' book during their classroom instruction.
If it is right to say that the use of the uniform textbooks guarantees the content of EFL
inputs, then the use of the detailed and uniform teachers' books throughout the country
may be considered a double guarantee of the quality and quantity of the inputs. In the
teachers' book, explicit objectives are spelt out for each stage of teaching, detailed
explanations are provided on the key linguistic items or features in each textual
passage, and, to crown it all, there are even recommendations for the teaching
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methodology to be used to achieve those objectives. What Monaghan and Saul (1987)
remark about the teachers manuals for the basal program in America seems equally
applicable to the teachers' books used for EFL education at middle schools in China.
According to Mogaphan and Saul (1987),
… the teachers manuals no longer included discussions of philosophies of
education or of research; instead, implementing the basal program as
written was … assumed to be all that was necessary to teach reading.
Answers were provided for the most literal questions on the stories. The
teacher often had words put in her mouth. (p.93)
The regularisation of EFL classroom instruction at the secondary level in Chinese
urban middle schools is further reinforced by the assessing system. The rigid
qualitative and quantitative control over the content and the pace of EFL education at
secondary level in China has made it possible for a uniform achievement assessment
of EFL education. At the end of junior secondary education (which is equal to Year 9
in an Australian secondary school), the graduates of junior middle schools have to take
a region-wide uniform examination for EFL and at the end of senior secondary
education (which is equal to Year 12 in an Australian secondary school), the graduates
of senior middle schools have to sit for a nation-wide uniform examination for EFL.
The examination papers usually consist of both objective and subjective testing items,
targeted at specific areas of EFL that are supposed to be learned in class. Furthermore,
the examinations are not supposed to use testing items which involve the words,
expressions or grammatical items that are not explicitly listed in the relevant EFL
curriculum(s). Any testing items that include the words or expressions that are not
listed in the curriculum are required to be explained or translated in the examination
paper, so as to guarantee a faithful implementation of the curricula.
The explicit listing of teaching content, the clear stipulation of the sequence in which
the listed content is to be taught and the strict requirements for a faithful
implementation of the curricula, have created in Chinese urban middle schools a rather
unique and comparatively homogeneous EFL education situation, which allows a
special measurement of word frequency and thus a special measurement of EFL
vocabulary difficulty.
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5.4.3 A special categorisation of EFL vocabulary and EFL readers

The explicit stipulation of what is to be taught, and when, in the EFL curricula has
made it possible to introduce a special categorisation of EFL vocabulary. That is, the
EFL vocabulary may be divided into thirteen categories. The members of the first
twelve categories are the words that are first introduced respectively in the twelve
semesters that make up the whole six-year secondary education in China. Words that
are not listed in the curricula will all be subsumed in the thirteenth category. To put it
another way, the vocabulary learned in Semester 1 belongs to EFL Vocabulary
Category 1, and that in Semester 2 pertains to Category 2 … The vocabulary that does
not occur in the set of English textbooks is grouped in EFL Vocabulary Category 13.
The sequence in which the EFL vocabulary is introduced determines the EFL
vocabulary categorical numbers of individual EFL words and may thus be said to have
related their expected familiarity to the relevant groups of EFL learners. Generally
speaking, the earlier a word is introduced in the EFL course, the greater opportunity it
has to reappear in the materials used for EFL education. The more frequent encounters
with a word, the more likely for the learner to learn and become familiar with the word
and thus the easier for the learner to recognise and understand the word when it occurs
in reading material. It follows therefore that the thirteen categories of EFL vocabulary
may be said to correspond to thirteen different degrees of vocabulary familiarity or
difficulty. That is to say, as the EFL vocabulary categorical number increases, the
corresponding vocabulary difficulty increases or the corresponding vocabulary
familiarity decreases.
The special categorisation of EFL vocabulary has also afforded a special opportunity
for grouping the target EFL readers. As noted earlier in the chapter about general
probability of reading comprehension, the sampling of the acceptable interpretations
may affect the formation of the average interpretation or the distribution of the varying
interpretations. The target EFL readers as a whole are not homogeneous, but this does
not mean that they can never be analysed into groups with its members sharing a
similar feature. In other words, provided that the criterion is properly defined, it is
possible to divide readers into groups which are homogeneous at least in terms of the
criterion adopted. As long as the criterion is valid, the members of individual groups
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may then be expected to demonstrate a similar pattern of performance and generate
similar interpretations in reading comprehension when they read the same text.
Through the use of semestral categorisation of EFL vocabulary, it becomes possible to
map the sampled EFL vocabulary difficulty against the target population of Chinese
EFL middle school students, hence the possibility of an effective control of the
relevant variables concerning the intended EFL reader(s).
As noted in Chapter 3, vocabulary difficulty is a good indicator of text difficulty. The
reader's existing vocabulary of the target language may serve as a good indicator of
his/her prior knowledge. When one knows a word, one must have acquired several
types of knowledge that are associated with the word form that one knows (e.g. its
spelling, pronunciations(s), meaning(s), syntactic and thematic functions, etc.)
(Seidenberg, 1990). One’s vocabulary, therefore, indicates not only the number of
word forms that one is able to recognise in reading but also the associated types of
knowledge that one has attained about the target language as well as the related
aspects of the world.
The present reading research project uses the reader's vocabulary as the criterion for
the categorisation of EFL middle school students in China. The special EFL education
situation in China has rendered it possible to know exactly not only what words EFL
middle school students are expected to know, but also when they are expected to know
them. This semestral division of EFL vocabulary into thirteen categories on the basis
of its expected sequential acquisition not only divides EFL vocabulary but also
provides an indicator of the learners' corresponding prior knowledge of EFL (See
Table 5.1).
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Table 5.1 The categorisation of EFL middle school students in China
EFL Vocabulary
Category No.
1
2
3
4
5
6
7
8
9
10
11
12

Years in School
Junior Year 1
ditto.
Junior Year 2
ditto.
Junior Year 3
ditto.
Senior Year 1
ditto.
Senior Year 2
ditto.
Senior Year 3
ditto.

Corresponding
Semester No.
1
2
3
4
5
6
7
8
9
10
11
12

Under this categorisation, the EFL middle school students who are studying the same
semester in the EFL course will be subsumed in the same group, because they are all
expected to acquire the same predefined set of EFL vocabulary in the same semester.
Consequently, the EFL middle school students belonging to the same group may be
said to have accumulated their EFL knowledge under the constraint imposed by the
same set of vocabulary they have learned.

5.4.4 The weighted expected values of X

Formula 5.11 presumes that each of the n categories of EFL text difficulty has an
equal opportunity of occurrence. But this does not agree with reality. Words of some
categories appear far more frequently than words of some other categories. For
example, the definite article the enjoys a much greater appearance rate in a text than a
verb, say, state.
Furthermore, for a given EFL text, the larger the proportion of simple words is, the
easier the text tends to be and vice versa. An observation must be repeated, that is, the
thirteen semestral categories that EFL vocabulary has been analysed into are meant to
function only as indicators of the expected EFL vocabulary difficulty, not thirteen
levels of EFL reading comprehension. Consider the example of the definite article the
again. Although we cannot spell out specifically what is meant by the comprehension
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of the definite article in the text, this does not rule out the possibility of regarding it as
an indicator of the reader's prior knowledge of EFL. Consider the following example.
* Cat sits on cap.
A cat sits on the cap.
The cat sits on a cap.

(5.1)
(5.2)
(5.3)

Sentences 5.1-3 are not too much different in meaning. An EFL reader without the
knowledge of definite and indefinite articles will not be able to tell why Sentence 5.1
is not acceptable or how Sentence 5.2 differs from Sentence 5.3. Therefore although
the definite article, the, and the indefinite article, a, alone may not be meaningful,
one's knowledge of their use in EFL may indicate more or less one's EFL knowledge.
As noted in Section 5.4.3, the earlier the word is introduced, the more likely the word
is to be familiar and thus, less difficult. Words belonging to the thirteen different EFL
vocabulary categories, therefore, are not supposed to enjoy the same probability of
recurrence, nor are they supposed to have the same degree of vocabulary difficulty.
The smaller a word's vocabulary category number, the greater is the rate of recurrence
for the word, and thus the smaller will be the degree of difficulty for the word, and
vice versa.
To accommodate the semestral categorisation of EFL vocabulary and its abovementioned special characteristics, Formula 5.11 has to be transformed.
First, as a result of the semestral categorisation of EFL vocabulary, the number of EFL
vocabulary categories that can be observed in a given EFL text is 1 greater than the
number of semester that the intended reader is studying. The distribution of the
discrete random variable X is expected to lie in the range of

n

∑x
i =1

i

, where xi is the

relative frequency of the ith EFL vocabulary category observed in the text; n is the
number of EFL vocabulary categories that can be observed in the text, i stands for the
identity of the current EFL vocabulary category in the set of n elements. Secondly, the
corresponding probability for the current ith EFL vocabulary category observed in the
text is calculated on the formula

i
n

∑j

, where i is still the ith EFL vocabulary category

j =1
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observed in the text; n is still the number of EFL vocabulary categories that are
expected to be observed in the text; j stands for the identity of the current EFL
vocabulary category in the set of n elements. The expected value of X in Formula 5.11,
therefore, has to be an average of the weighted probabilities of the different
proportions of the different EFL vocabulary categories observed in the text. Put in
another way: to calculate the expected value of X, it is necessary to multiply each
observed relative frequency of each EFL vocabulary category found in the text with
the corresponding weighted probability with which it is expected to occur. Thus more
common categories are given more weight than the less common ones, and the sum of
the total weights, according to Formula 5.10, will be 1.
Consequently, Formula 5.11 needs to incorporate both the formula that specifies the
distribution of the discrete random variable (i.e. xi in Formula 5.11) and the formula
that specifies the corresponding weights (i.e. P(xi) in Formula 5.11) given to the
particular proportion of EFL vocabulary observed in the text and thus yields Formula
5.12.

n

∑

i =1

Vi
•
V

i

(5.12)

n

∑

j

j =1

2 ≤ n ≤ 13
Comparing Formula 5.11 with Formula 5.12, it is clear that the value of the random
variable X, xi , in Formula 5.11 is replaced with the observed relative frequency of the
words that belong to EFL Vocabulary Vi . That is to say, the random variable xi takes
on the value of

Vi
, where Vi stands for the frequencies of the members of the ith EFL
V

vocabulary category found in the text and V the total number of the words found in the
text. Moreover, P(xi) in Formula 5.11 is replaced with

i
n

∑j

in Formula 5.12. That

j =1

means the weighted expected probability of P(xi) in Formula 5.11 is in the form of the
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quotient of

i
n

∑j

in Formula 5.12. To be more specific, V in Formula 5.12 stands for the

j =1

total number of the words that occur in the text; i is the numerical identity of an
element in a set of n EFL vocabulary categories that are expected to be found in the
text. The value of n, as noted earlier in Section 5.4.3, is 1 greater than the number of
the semester that the intended reader is currently studying in the EFL language course,
because it is necessary for Formula VD to include an extra EFL vocabulary category
to accommodate the words that are found in the text but not listed in the corresponding
curriculum. It follows that n may take on a value ranging from 2 to 13 inclusive. Vj
represents the total number of the words in the text that have been found to belong to
the ith EFL Vocabulary Category. For example, suppose the intended group of readers
are those who are studying Semester 2 in the EFL language course. The total number
of semesters that these readers have studied is 2. Accordingly, the variable n in the
formula has to take on the value of 3 rather than 2, because, apart from EFL
Vocabulary Categories 1 and 2, it is necessary to provide an extra vocabulary
category, EFL Vocabulary Category 3, to accommodate the unknown words that may
occur in the EFL text. Finally, the variable, j, just like i, is also a numeric identity of an
element of the set which includes n EFL vocabulary categories whose members are
expected to occur in the EFL text.
As an illustration, consider the following example. Suppose the reader is a junior
middle school student and in the first semester of the expected twelve-semester EFL
language course, the number of the EFL vocabulary categories that are expected to
occur in the text will be 1. However, since it is necessary to include one extra category
to accommodate the words that have not been formally taught, the variable n has to be
set to 2. Suppose the text to be read is a one-sentence text, This is a grammar book. All
the words are expected to be learned in Semester 1, except the word, grammar, and
thus the four words, this, is, a and book, belong to EFL Vocabulary Category 1 and the
word, grammar, belongs to the category for unknown EFL vocabulary. For Formula
5.12, the variables i, n, j, Vj and V will then be set to their corresponding values
respectively as i={1,2}; n=2; j={1, 2}; V1=4; V2=1 and V=5. Formula 5.12 will then
yield the result of the expected EFL vocabulary difficulty as follows.
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n = 2⎫
Vi
×
⎬⇒
i =1 ⎭
V

i
n

∑j

=

4
1
4
×
=
= 0 .27
5 (1 + 2 ) 15

=

1
2
2
×
=
= 0 .13
5 (1 + 2 ) 15

j =1

n = 2⎫
Vi
×
⎬⇒
i=2⎭
V

i
n

∑j
j =1

n

∑ x P (i ) = 0.27 + 0.13 = 0.4
i −1

i

(from Formula 5.12)

In the example, 0.4 is the expected EFL vocabulary difficulty, while

1
and
(1 + 2)

2
are the weighted probabilities corresponding respectively to the two EFL
(1 + 2)
vocabulary categories expected to be found in text. According to theory of probability,
the total of the weighted expected probabilities of P(i) has to be 1.
Consider again the example of the one-sentence text This is a grammar book.
However, this time, it is meant for a student currently studying Semester 7 in the EFL
language course. The word, grammar, which was considered an unknown word for the
previous student, is now a word that the student has already learned formally in class
in Semester 7 and the variables for Formula 1.12 will then take different values
(i={1,2,3,4,5,6,7,8}; n=8; j={1,2,3,4,5,6,7,8}; V1 =4; V2 =0; V3 =0; V4 =0; V5 =0; V6
=0; V7 =1; V8 =0; V=5) and the formula will be resolved as follows:
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Vi
n = 8⎫
×
⎬⇒
i =1⎭
V

i

=

n

∑j

4
5

×

1

=

(1 + 2 + 3 + 4 + 5 + 6 + 7 + 8)

4
180

;

j =1

n = 8⎫
0
2
= 0;
⎬⇒ ×
i = 2⎭
5 36

n = 8⎫
0
3
= 0;
⎬⇒ ×
i = 3⎭
5 36

n = 8⎫
0
4
= 0;
⎬⇒ ×
i = 4⎭
5 36

n = 8⎫
0
5
= 0;
⎬⇒ ×
i = 5⎭
5 36

n = 8⎫
0
6
= 0;
⎬⇒ ×
i = 6⎭
5 36

n = 8⎫
1
7
7
=
;
⎬⇒ ×
i = 7⎭
5 36 180

n = 8⎫
0
3
= 0;
⎬⇒ ×
i = 8⎭
5 36
n

∑x

i

P(i ) =

i =1

4+7
180

= 0.06

The EFL vocabulary difficulty of the one-sentence text for the Semester 7 student will
be 0.06 rather than 0.4, as it was for the Semester 1 student. In the latter example,

1
,
36

2
3
4
5
6
7
8
,
,
,
,
,
and
are the different weighted probabilities assigned
36 36 36 36 36 36
36
respectively to the eight EFL vocabulary categories involved, and the total of the eight
weighted expected probabilities is again equal to 1.
If using EFL vocabulary difficulty as the indicator of text difficulty, Formula 5.7 will
then become Formula 5.13.

Comprehens

ionValue

= 1 − TextDiffic ulty = 1 − E [ X ] = 1 −

n

∑

i =1

Vi
×
V

i

(5.13)

n

∑

j

j =1

2 ≤ n ≤ 13

The result of Formula 5.13 always takes a value ranging from 0 to 1 inclusive, which
may seem a bit difficult to comprehend. In order to make the value more readily
understandable for the user and get it to take on a value like a common decimal
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measurement, a modifying factor is added to Formula 5.13 to multiply the value by 10
and keep it within the range of {0,10}, which is in agreement with most commonlyused measurements, say, length, weight and currency. With the modifying factor
added, Formula 5.13 yields Formula 5.14.

ComprehensionValue = m(1 − E[ X ]) = m(1 −

n

Vi

∑V
i =1

×

i
n

∑j

),

m = 10

(5.14)

j =1

2 ≤ n ≤ 13
Formula 5.14 therefore is the formula, Formula VD, that uses EFL vocabulary
difficulty as the indicator of text difficulty to predict the value of EFL reading
comprehension value for an intended group of middle school EFL students in China.

5.4.5 Formula SD

Sentence length, as discussed in Chapter 3, is often used as an indicator of syntactic
difficulty. The longer a sentence is, the more syntactically complex the sentence tends
to be and the more syntactically difficult the sentence is likely to be. The indexical
function of sentence length as an indicator of the syntactic difficulty of an EFL text is
not as clear-cut as that of semestral categorisation of the EFL vocabulary. In both of
the two curricula for EFL education at secondary school in China, there is an explicit
list of the EFL vocabulary and expressions to be taught. But neither of the two
curricula provides any information about the expected sentence length for the EFL
texts to be taught at each semestral stage of EFL learning. Instead, a list of
grammatical items is included in the appendix to indicate the expected grammatical
complexity for each stage.
A formula for the prediction of the value of reading comprehension is not expected to
manipulate any non-numeric information. To solve this problem, sentence length is
used instead of specific grammatical items listed in the corresponding curriculum as
the indicator of text difficulty. A text-by-text analysis has to be conducted on the set of
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textbooks for EFL secondary education in China, and the average sentence lengths for
the thirteen semesters in the EFL course are calculated. Table 5.3 gives the statistics of
the analysis.
Table 5.3
The Average Sentence Lengths For Junior / Senior English for China
Semester
Book ID
Av. S. Len.
Semester
1
J. Book 1A
3.7182
2
3
J. Book 2A
4.9487
4
5
J. Book 3
6.2883
6
7
S. Book 1A
9.8560
8
9
S. Book 2A
12.5315
10
11
S. Book 3A
14.5155
12
Note: Av. S. Len: Average Sentence Lengths.

Book ID
J. Book 1B
J. Book 2B
J. Book 3
S. Book 1B
S. Book 2B
S. Book 3B

Av. S. Len.
4.2210
5.3646
8.2793
10.0223
13.2583
15.3290

With those average sentence lengths identified, it is possible to categorise EFL syntax
on the semestral basis as it is with EFL vocabulary. That is, if the length of a sentence
in an EFL text to be read is equal to the average length found in the textbook that the
intended reader is studying in the EFL course, then the sentence is supposed to have
the same degree of syntactic complexity as the average sentences in the textbook. If it
is smaller, then it is supposed to be simpler in terms of syntactic complexity. In other
words, let the average sentence length be considered as the average syntax difficulty,
then a student is usually not supposed to find the syntax of a sentence too complex to
understand, if its syntax difficulty is smaller or equal to the average syntax difficulty.
On the basis of this semestral categorisation of EFL syntax difficulty, the distribution
of the discrete random variable X is dependent on the difference between the
individual sentence lengths and the average sentence length for the semester that the
intended EFL reader is currently studying in the EFL course. The difference between
them can be formulated as Formula 5.15.
D=ObservedSentenceLength - ExpectedAverageSentenceLength

(5.15)

From Formula 5.15, it is obvious that the value of D may be infinitely smaller than 0,
or 0, or infinitely greater than 0. To confine the value of D within the range from -1 to
1, the formula recommended by Rasch (1960/1993, p.75) is adopted. The value that
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the discrete random variable X may take can be calculated through Formula 5.16 on
the basis of Formula 5.15.

X =

D
1+ | D |

(5.16)

As for the corresponding weighted probability, it will take either of two values, 0 and
1. It will take value 0, when the given sentence found in the text is smaller or equal to
the average sentence length found in the textbook used for the particular semester that
the intend reader is currently studying in the EFL course. But it will take value 1 if the
given sentence found in the text is greater than the average sentence length found in
the textbook. When it takes the value 0, it indicates that the syntax difficulty is smaller
or equal to that expected for the intended EFL reader; on the other hand, when it takes
the value 1, it indicates that the syntax difficulty is greater than what is expected for
the intended EFL reader. Put it this way: to calculate the expected value of X, each of
the difference between the length of the observed sentence and the expected average
sentence length modified by Formula 5.16 is to be multiplied by the weighted
probability 0 or 1 (see Formula 5.17).
⎧0
P( X ) = ⎨
⎩1

X≤0
X>0

(5.17)

Consequently, Formula 5.11 yields Formula 5.18.
n

E ( X ) = ∑ X i P( X i ) = X 1 P( X 1 ) + ... + X n P( X n )

(5.18)

i =1

The only new variable in Formula 5.18 is n, which stands for the number of sentences
that are found in the target EFL text. It is obvious from Formula 5.15-18 that, although
the individual values of Xi is bound to stay within the range of 0 and 1, the expected
value of the discrete random variable X in Formula 5.18 may still get beyond the range
of 0 and 1, if the value of n is large and a large number of sentences in the text are
found longer than the expected average sentence. To keep the expected value within
the range of 0 and 1, Formula 5.18 is divided by n and yields Formula 5.19.
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n

E( X ) =

∑ X P( X
i =1

i

i

) = X 1 P( X 1 ) + ... + X n P( X n )
(5.19)

n

Substitute TextDifficulty in Formula 5.7 with Formula 5.19 and modify the result with
the modifying factor m, then Formula SD will be Formula 5.20.
n

E ( X ) = (1 −

∑ X P( X
i

i =1

i

) = X 1 P( X 1 ) + ... + X n P( X n )
n

)×m

(5.20)

(m = 10)
As an illustration, consider the following example. Suppose the intended reader is a
junior middle school student studying Semester 1 of the EFL course. The expected
average sentence length for Semester 1 is 3.7182 words. Again, if the EFL text to be
read is the same one-sentence text: This is a grammar book. Since there is only one
sentence in the text and the sentence consists of 5 words only and the expected average
sentence length is 3.7182 (as shown in Table 5.3), the variable n is then set to the
value 1 and D=5-3.7182=1.2818. As X =

D
= 0.5617 is larger than 0, the
1+ | D |

corresponding P(Xi) will, according to Formula 5.17, take the value of 1.
Consequently, Formula 5.20 will then resolve as follows:
n

E ( X ) = (1 −

∑ X P( X
i =1

i

i

) = X 1 P ( X 1 ) + ... + X n P ( X n )
n

) × m = (1 −

X 1 P( X 1 )
) × 10
1

D
×1
0.5617 × 1
1+ | D |
= (1 −
) × 10 = (1 −
) × 10 = 4.383
1
1

The product of the formula, 4.383, is thus the expected comprehension value of the
text.
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Consider using the same one-sentence text but for a student currently studying
Semester 7 in the EFL language course. The expected average sentence length is
9.8560. In this case, X =

D
5 − 9.8560
=
= −0.8292 , which is smaller than 0,
1+ | D | 1+ | 5 − 9.8560 |

therefore P(Xi) is assigned a weighted probability value of 0. Formula 5.20 will then
resolve as follows:
n

E ( X ) = (1 −

∑ X P( X
i =1

i

i

) = X 1 P ( X 1 ) + ... + X n P ( X n )
n

) × m = (1 −

X 1 P( X 1 )
) × 10
1

D
×0
1+ | D |
= (1 −
) × 10 = (1 − 0) × 10 = 10
1

The product of the formula, 10, indicates that the syntax difficulty of the text is not
expected to be greater than the average syntax difficulty of the texts that the student is
studying in the EFL course and the expected reading comprehension value for the onesentence text is 10.

5.4.6 The major difference between the two formulae and the traditional
English readability formulae

The two formulae, Formula VD and Formula SD, are unique in the sense that they are
not multiple regression equations. Although they also utilise respectively the two
independent variables, the word (or semantic) variable and the sentence (or syntax)
variable, which have been commonly used in the traditional readability formulae, they

do not make a prediction of the value of EFL reading comprehension in relation to a
test score or a cloze score.
Traditionally, readability formulae are multiple regression equations, using two or
more independent variables to predict the variation of the dependent variable, which is
usually a multiple choice test score or a cloze score (see Chapter 3). In the course of
formula development, readability formula researchers usually correlate a number of
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variables of interest with the test scores that indicate the reading abilities of the
intended readers. After identifying the best indicators among the variables, they work
out a multiple regression equation that can best predict the variations of the test score
among the intended group of readers.
But using a test score or a cloze score as the sole criterion is rather problematic. As
discussed in Chapter 3, Standard Test Lessons in Reading (McCall & Crabbs, 1961)
and the cloze test are the two tests which have usually been used to generate the
necessary test scores in traditional readability formula research. However, according
Bernhardt (1991), Bormuth (1966, 1969) and Klare (1974-1975), they do not have
satisfactory validity. It was claimed that a change in the distracters used in the multiple
choice test for reading comprehension may alter the test score, although such a change
cannot be said to have changed the reader's interpretation of the text itself (Bormuth,
1966). Similarly, people reading cloze passages may attain identical scores, even when
the passages are presented as randomised sentences (Bernhardt, 1991). If the validity
of the dependent variable to be predicted was weak, it would be difficult for the
practical significance of the predictive validity of the resultant readability formula to
be robust.
Unlike traditional readability formulae, Formula VD and Formula SD do not try to
predict the value of the reader's EFL reading comprehension in terms of a test score or
a cloze score. Instead, they try to correlate the observed values of the indicative
variables in the EFL text to be read with the established values found in the source of
the target linguistic inputs, namely the EFL textbooks that the intended reader has
learned formally in class. The predictions generated by the two formulae are based on
the relation between the target EFL text and the EFL textbooks learned with special
regard to the indicative variables concerned. To put in another way, Formula VD and
Formula SD try to predict how well the intended reader will comprehend the target

EFL text by comparing the distribution of EFL vocabulary difficulty or EFL syntax
difficulty that can be observed in the target text to be read with what has been found in
the textbooks that the reader has formally learned in class. As a result, Formula VD
and Formula SD have managed to free themselves from the nightmare of establishing
a valid and reliable criterion before working on the readability formula itself. For
Formula VD and Formula SD, a reading comprehension test score is not a
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componential part of the formula. It is, at best, one of the referential criteria against
which Formula VD and Formula SD may be tested for their predictive validity.

5.5 The control of the variables of the intended groups of readers

In literacy education, it is not possible to rate the vocabulary of the target language
according to the sequence in which it is taught/learned at school, unless the learner has
little opportunity to encounter or learn it in other ways. No semestral rating has ever
been adopted or reported by other researchers before, because it is impossible with
native speakers of English, and not possible where EFL is not taught strictly at a pace
preset in the curriculum. It is the special situation of EFL education at secondary level
in China that has rendered this approach possible. In China, it is possible to control
some of the key variables about the readers in a way which cannot possibly be
controlled in different circumstances.
First, the target EFL inputs are usually homogeneous. As noted in Section 5.4.2, the
EFL education at secondary level in China is regulated by the strict implementation of
the curricula, the compulsory use of the teachers' books and the uniform assessment of
the academic achievements. The regulated classroom instructions make up the major
or the only EFL inputs for the EFL middle school students and thus create the
possibility of rather effective control of the target language inputs.
Second, the rate of EFL learning at middle school is regulated nationwide and thus
forms the foundation for the adoption of the categorisation of EFL vocabulary
difficulty according to the number of semesters that have been spent on the EFL
language course. Without a preset explicit list of objectives and a preset schedule, it
would be impossible to categorise EFL vocabulary difficulty according to the
sequence in which it is taught.
Third, the prior knowledge that the students may bring to their EFL reading task may
share considerable similarity in the sense that they all study roughly the same number
of subjects at school, and roughly at the same pace as well. The students do not have
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any choice of elective subjects until they come to Senior Year 2 (equal to Year 11 at
an Australian secondary school), and the choice available at Senior Year 2 is merely
two out of four elective subjects. The limitation in the variety of the subjects taught at
school, therefore, has considerably restrict the variations in the content knowledge that
the students may bring to their EFL reading tasks.
Fourth, the EFL middle school students usually cannot transfer their L1 reading ability
onto their EFL reading comprehension because of their insufficient EFL proficiency.
As noted earlier in Chapter 3, L2 reader may "short circuit" their L2 reading
comprehension if their L2 proficiency is below the threshold level. EFL middle school
students vary inevitably in their L1 reading abilities. But their general inability to
transfer their existing L1 reading ability to EFL reading tasks may reduce considerably
the potential variations resulting from their varying L1 reading abilities.
The rather effective control over the four variables enables the present two formulae to
relate the text difficulty with the intended group of EFL readers and thus contributes to
the theoretical acceptability of the present formulated approach to the prediction of the
value of EFL reading comprehension. According to Chall (1984), most of the
readability formulae in current use adopt vocabulary and sentence length as measures
of text difficulty and relate the two measures to a criterion of difficulty. The most
widely used criterion for the construction of readability formulae has been the McCallCrabbs Standard Test Lessons in Reading (McCall & Crabbs, 1961) first used by
Lorge in 1939. But Zakalu and Samuels (1988) consider that the McCall-Crabbs
passages are inadequately normed and were never intended to be employed as criteria
for readability formulae. Therefore, with the criterion validity being a problem, the
relationship between the major text difficulty indicator and the intended readers also
becomes a problem. On account of the weakness in relating the text difficulty with the
intended readers, readability formulae have been criticised for leaving out "one of the
most important components of the reading situation -- the individual reader" (Willows,
Borwick, & Hayvren, 1981, p.118).
Formula VD and Formula SD manage to overcome the problem by exploring the

special EFL education situation in China and uses semestral categorisation to establish
a link between the text difficulty and the intended group of readers. According to
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Perfetti (1985), when texts are specific, the quantity and quality of comprehension is
restricted by the reader's experience. The number of the semester that an EFL student
is studying in the EFL language course indicates the reader's experiences in EFL
reading and thereby relates the reader's prior knowledge to the text to be read. Without
the information about the number of the semester that the intended reader is currently
studying, the difficulty of a text can never be predicted, according to Formula VD and
Formula SD. As soon as the number of the semester that the intended EFL reader is

studying in the EFL course is provided, the composition of the expected text difficulty
can then be hypothesised. As shown in the example of the one-sentence text, when the
intended reader changes, the same text may have a different value of text difficulty.
Nevertheless, as long as a semester number is given, the relation between the reader
and the text can be established. It will then be possible to calculate the predicted value
of EFL reading comprehension for the intended group of EFL readers through a
computerised analysis of the target EFL text on the basis Formula VD and Formula
SD (see Formula 5.14 and Formula 5.19).

5.6 The intrinsic limitations in a formulated approach

The control of the four variables of the intended groups of EFL students in China has
its intrinsic limitations.
First, regional differences in terms of economical and cultural development may lead to
remarkable differences in the contents and structures of schemas acquired by the
students, in the educational facilities available in EFL teaching/learning and in
students' achievements in EFL learning. In some remote mountainous areas in China,
the economy is so backward that the students do not have first-hand experience with
electricity, not to mention television or computer. It would be ridiculous to presume
that they would have acquired prior knowledge similar to that accumulated by the
students living in the far more developed coastal cities. Due to such economic and
cultural differences, what may well be accommodated by the existing schemata in one
region may not be so in another region. It is, therefore, desirable for the user of the
formula in China to place such a predicted value against a background of potential

187

variation, just as a teacher needs to evaluate a student’s or a class’ academic
achievement in relation to the context in which the learning takes place. It would not be
right to treat it as something that takes no variation or that demands absolute
agreement.
Second, developmental differences in economy and culture in China may also lead to
some differences in EFL inputs. For example, English programs on TV and radio,
which are available in urban areas, may not be available in some remote rural areas.
Consequently, EFL middle school students in urban areas may have some extracurricular EFL inputs while many other rural EFL middle school students do not.
Third, regional differences in China may also result in motivation for EFL learning.
Students in urban areas see their EFL a necessary stepping-stone for a good career and
they also have a better opportunity to put their EFL into use, therefore they are usually
more highly motivated than those in the undeveloped regions. Consequently, the more
highly motivated EFL students usually manage to learn what they are expected to learn
while the less well motivated students usually fail to do so. It follows, therefore, that
the average achievements in EFL learning at the secondary level in China may vary
significantly from region to region.
Finally, for the formula itself, a number of observations also need to be noted. Like all
the other English readability formulae, Formula VD and Formula SD are meant to be
used only for testing connected and natural EFL texts and for the purpose of predicting
the value of EFL reading comprehension in the Chinese secondary EFL education
context. With Formula VD and Formula SD, one can obtain the same value of reading
comprehension value even if the original sentences and paragraphs in the text are
scrambled and become nonsensical. But this should not be considered a serious threat
to practical use of Formula VD and Formula SD, since they are expected to be applied
only to natural EFL texts. Besides, just as with many other readability formulae, it is
possible to mechanically substitute easier for harder words in a natural EFL text and
increase the value of reading comprehension value but it will not necessarily make the
text easier to understand (Chall, 1984). What is also worth noting is that Formula VD
and Formula SD do not take account of such factors as concept difficulty and density,
organisation, interest, illustrations, motivations and the like. The user of Formula VD
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and Formula SD ought to take caution and bear in mind that reading comprehension is
far more complicated than a reading comprehension value may indicate. The use of
Formula VD and Formula SD should therefore be tempered with wisdom and

judgement.

5.6 Summary

The chapter begins with the discussion of the need for an easy device to predict
reading comprehension. In the discussion that follows, a formulated approach to the
prediction of the value of reading comprehension is examined in terms of theoretical
acceptability and technical feasibility.
What is desirable and what is possible call for a balance between the two factors. The
present project, therefore, tries to make the best of what is possible without losing
sight of what is desirable. The discussion is focused on a number of issues: a) the
relationship between text difficulty and the reader's prior knowledge in relation to
reading comprehension; b) vocabulary difficulty as the indicator of text difficulty; c)
vocabulary knowledge as the indicator of the reader's prior knowledge; d) the reason
why local and general probabilistic variations in the interpretations of a text are
negligible; e) Formula VD and Formula SD and their properties with regard to the
prediction of the value of EFL reading comprehension of an English text. Special
emphasis is attached to the discussion of the theoretical issues underpinning Formula
VD and Formula SD, including the special situation in EFL secondary education in

China that has afforded a special opportunity for the formulae to establish a link
between the text difficulty and the reader's prior knowledge, which would otherwise be
impossible.
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Chapter 6
Two Surveys about the Reader's Prior Knowledge

The Schematic Developmental Model of Reading Comprehension for L2 (SDMORC
L2), as noted in Chapter 4, is derived from Rumelhart's the Interactive Model of
Reading (IMR). Unlike IMR, SDMORC L2 categorises the reader's prior knowledge

into four categories: 1) Phonological & Orthographic & Lexical Knowledge, 2)
Syntactic & Formal Discourse Knowledge, 3) Conceptual Knowledge and 4)
Sociocultural Knowledge. Such a modification of the categorisation of the reader's

prior knowledge is partly due to the emphasis that the present research project has
attached to the different contributions that the readers' EFL, conceptual and
sociocultural knowledge makes to their EFL reading comprehension at different stages
of EFL learning. It is also partly due to the findings about EFL students' perceptions of
the different contributions that their EFL, conceptual and sociocultural knowledge may
make to their EFL reading comprehension.
The present reading research project makes a distinction among EFL, conceptual and
sociocultural knowledge and their differing contributions to EFL reading
comprehension at various stages of EFL learning. As noted earlier in Chapter 5,
Formula VD and Formula SD were designed to predict the value of EFL reading

comprehension of an English text. They are based on a formulated evaluation of the
EFL vocabulary difficulty and EFL syntax difficulty of the text. It follows that the two
formulae tend to take greater account of the reader’s prior EFL knowledge than the
prior conceptual and sociocultural knowledge. An investigation into the differing roles
that the prior EFL, conceptual and sociocultural knowledge plays in EFL reading
comprehension may help to identify the appropriate scope that the present formulated
approach to the prediction of the value of EFL reading comprehension may apply.
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In this chapter, I shall introduce the two surveys that I conducted in China in 1998.
They will be introduced respectively under the headings of "subjects", "materials",
"procedures", "results" and "discussion".

6.1 Survey 1: An investigation of EFL readers' perception of the
contributions that they expect from their EFL knowledge and prior
sociocultural knowledge

The purpose of Survey 1 was to investigate the distinctive contributions that prior
EFL, conceptual and sociocultural knowledge makes to EFL reading comprehension at
different stages of EFL learning. Generally speaking, there were two kinds of
approaches that might serve the purpose of the survey: the objective experiment and
the subjective description. According to Connor (1987), objective experiments used in
L2 reading comprehension research usually rely on standardised test scores or scores
on a small number of questions following a reading passage. Subjective descriptive
studies, on the other hand, usually entail the collection and analysis of subjective data,
but they do not include manipulation or restructuring of the situation or environment
under scrutiny, which is, however, possible in objective experiments.
There were two reasons for taking a subjective descriptive approach in the survey.
First, the subjects in the investigation are of varying EFL knowledge, ranging from
secondary to tertiary EFL students. According to the curricula, the EFL students
completing Junior Year 3 are expected to have learned an EFL vocabulary of 600
words while the English major graduates are supposed to have an EFL vocabulary of
9,000 to 12,000 words (S.E.C., 1992, 1993; Design Group, 1990). Using a uniform
standardised reading comprehension test to find out the distinct difference among all
these participating subjects about their perceptions of EFL, conceptual and
sociocultural knowledge is most unlikely to yield any meaningful results. The second
reason was that there had been very few reports in the literature of L2 reading research
about a subjective descriptive study that had targeted the different contributions that
EFL, conceptual and sociocultural knowledge might make to EFL reading
comprehension at different stages of EFL learning.
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6.1.1 Subjects

Survey 1 was conducted in March 1998 in China. Subjects who participated in the
survey were all Chinese EFL students. They were culturally and linguistically
homogeneous in the sense that they were all Chinese, that they were all residents of
the same geographical region and that they were all native speakers of Chinese. But
they were also heterogeneous for three reasons: they were different in age, ranging
from 13 to 23; they were studying different years at secondary and tertiary educational
institutions, ranging from Junior Year 1 at middle school to Year 3 at university; their
EFL, conceptual and sociocultural knowledge differed significantly, from the lowest to
the approximately highest in terms of the EFL course design. The homogeneity of the
subjects provides the necessary basis for the generalisation of the findings to the
population from which the sample has been drawn. The heterogeneity of the subjects,
on the other hand, has contributed to the representativeness of the sample.
The survey involved four educational institutions, two at the secondary level and two
at the tertiary level. Following the usual ethical protocols, these educational
institutions are referred to by codes rather than their original names in the discussion.
Of the two middle schools, one is OM School (i.e. ordinary middle school) and the
other is KM School (i.e. key middle school). Of the two higher educational institutions,
one is O University (i.e. ordinary university) and the other is K University (i.e. key
university). In China, educational institutions are usually grouped into two categories:
the ordinary institutions and the key institutions. The key institutions usually enrol
students at an entry score considerably higher than that for the ordinary ones. Of the
four educational institutions involved in the survey, KM School and K University enrol
their students at an entry score much higher than that for OM School and O University.
It follows that the students from the former two institutions are supposed to have a
better achievement in their academic pursuit (including English) than those from the
other two institutions.
Of the 408 questionnaires that were distributed and returned, only 400 were valid,
because the other eight questionnaires did not have a valid signature of consent. Two
hundred and fifty-six (256) were from middle schools: 76 were from Junior 1 students
of OM School; 83 were from Senior 1 students of OM School; and 97 were from
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Senior 1 students of KM School. The other 144 were from English majors studying at
O University and K University. Of these 144 questionnaires returned, 27 were from

Year 1 English majors at O University, 41 were from Year 1 English majors at K
University, 32 were from Year 2 English majors at O University and 44 were from

Year 3 English majors at K University (see Table 6.1).

Table 6.1
The Breakdown of the Subjects Participating in Survey 1
Institution ID
Year Level
Number
Total
OM. School
Junior Year 1
76
256
OM. School
Senior Year 1
83
KM. School
Senior Year 1
97
O. University
Year 1
27
144
K. University
Year 1
41
O. University
Year 2
32
K. University
Year 3
44

6.1.2 The questionnaire

In order to meet both the requirements set by the Human Research Ethics Committee
(HREC) of the University of Ballarat and those set by the participating teachers and
institutions, the questionnaire (see Appendix A.) had to be brief as it had to be
conducted in the limited classroom instruction period as part of EFL teaching program.
The questionnaire was in Chinese so as to ensure that every subject could understand.
It consisted of only four questions, which were all multiple-choice, accepting multiresponses. The subjects were also asked to rank their multiple responses in the order
from the most important to the least important and they were also invited to provide
their own answers if they found the choices provided failed to describe their own
situation.
To ensure a good comprehensibility of the questionnaire, no prior knowledge of EFL
reading comprehension theory had been presumed for the subjects. Special care had
been taken to make sure that the questionnaire used only the notions that the subjects
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were familiar with. The subjects were not expected to know what EFL knowledge was
nor were they expected to be able to distinguish notions like EFL, conceptual and
sociocultural knowledge. Instead of posing unfamiliar questions, the survey addressed
the issue indirectly, inquiring some specific kinds of feelings the subjects had
experienced in their EFL reading comprehension, and presuming no prior special
knowledge.
EFL, conceptual and sociocultural knowledge may be causally related to the difficulty
of EFL reading comprehension. Each of the questions in the questionnaire was
therefore designed to elicit the responses that might shed light on the relation between
them. The multiple choices provided for each of the questions were meant to tap into
the subjects' conscious or subconscious perceptions of the distinct roles that their EFL,
conceptual and sociocultural knowledge might play in their EFL reading
comprehension. Considering that the subjects might not be reading in the manner that
they thought they were doing, the same issue was approached by four different
questions from four different angles so as to collect a sufficient sample of their
perceptions.
It must also be noted that some of the terms used in the survey may seem rather
technical, requiring some specialised knowledge for full understanding such as
synonyms, polysemous words, syntax, formal structure and sociocultural background
knowledge. These terms may cause difficulty in understanding for many students

studying at western schools but they are not likely to cause similar problems with
Chinese middle school students. The Chinese equivalents of those terms are
introduced early in primary schools and they are frequently used and tested, and have
become part of the subjects’ working vocabulary. According to The Curriculum of
Chinese for Primary Schools (S. E. C., 1992a) and The Curriculum of Chinese for
Nine-Year Full-Time Compulsory Education: Junior Middle Schools (S. E. C., 1992b),

the students at Year 2 in primary schools are expected to be able to identify
homophones, polysemy and semi-homographs and the students at Year 1 in junior
middle schools are expected to be able to conduct structural analysis of sentences,
distinguishing subject, predicate, object, attribute, adverbial, complement, simple
sentence, different types of complex sentence. The only term which was found to
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cause some problem in understanding was idiom, which does not have a counterpart in
the Chinese language.
Of the four questions asked in the questionnaire, the first three were meant to probe
the possible causes for some difficulty or failure that the subjects had encountered in
EFL reading. The fourth question, on the other hand, was aimed at the opposite aspect
of the issue. It tried to uncover the subjects' perceptions of the possible factors that
might make an EFL text easy to understand.
To be more specific, consider the four questions in greater detail. The first question
was meant to identify the cause(s) that the subjects believed might give rise to the
difficulty they encountered in EFL reading comprehension. It was a general question.
Considering that it was possibly EFL vocabulary, EFL syntax and formal structure, the
demand on the conceptual knowledge and/or the sociocultural knowledge that caused
the difficulty in EFL reading comprehension, the subjects were given five choices,
Choices A-E.
A) Unknown EFL vocabulary.
B) Too complicated syntax and/or formal structure.
C) Unfamiliar content.
D) Lack of the necessary sociocultural background knowledge.
E) Unusual sentence length.
F) Other factors such as: (Please specify.)
Among the five choices, Choices A, B and E concerned the reader's EFL knowledge.
Choices B and E were overlapping in a sense as they both address the area of syntax
and formal structure in EFL. Choice E was included because Choice E could serve as a
more appropriate choice in case the subjects did not have sufficient comprehension of
Choice B (see Section 6.1.5.1 for further discussion). Since the question was a
multiple-response question, the subjects could choose as many answers as they
thought would provide an adequate description of the cause of the difficulty that they
encountered in their EFL reading comprehension. Furthermore, as noted earlier in
Chapter 4.2.4, conceptual and sociocultural knowledge is difficult to classify into two
separate categories. Choices D (“Unfamiliar content”) and D (“Lack of the necessary
sociocultural background knowledge”) were designed to investigate the subtle
difference in the contributions that different knowledge may make to EFL reading
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comprehension. In addition, the participating subjects were also given the opportunity
(i.e. Choice F) to provide an extra answer, if their perceived cause of difficulty was not
identified in the list of choices.
The second question was targeted at a more specific type of difficulty that EFL readers
might come across in their EFL reading experiences. It was intended to investigate
how factors other than EFL vocabulary were perceived by EFL students in relation to
their influences over EFL reading comprehension. It is not uncommon that an EFL
reader cannot understand an EFL text which contains no unknown words or
expressions. It is also common that an EFL reader can recognise all the individual
words that occur in an EFL sentence or text, but is unable to produce a meaningful
interpretation of the sentence or the text. The second question was thus meant to
identify the perceived possible major cause(s) for such a failure in EFL reading
comprehension. The question included six choices and the subjects, again, could
choose as many as they thought would suit their situation. They could also supply their
own answer if the choices provided did not give an adequate description of what they
had experienced in their previous EFL reading.
A) Unable to decide on the sense in which a word is used when the word may
be used in several different senses.
B) Unable to understand the idioms in the text.
C) Unable to understand the subject content.
D) Lack of the necessary sociocultural background knowledge.
E) Unable to understand the syntax and/or the formal structure used in the text.
F) Unusual sentence length.
G) Other factors such as: (Please specify.)
Of the six choices for Question 2, Choices A, E and F concerned the reader's EFL
knowledge, Choices C and D were aimed respectively at the reader's conceptual
knowledge and sociocultural knowledge. Choices E and F were redundant in the same
way as they were in the previous question. Choice B is one that may be grouped
together either with Choice A or Choice D. On the one hand, idioms have definite
linguistic properties, for they are of peculiar grammatical structure, functioning
grammatically as a single word and cannot be understood from the individual
meanings of their componential elements, for example, keep tabs on. The meaning of
keep tabs on cannot be inferred from the meanings of its componential elements: keep,
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tab and on and the idiom functions grammatically as a single verb. On the other hand,

however, idioms are also sociocultural, for they concern specialised expressions
peculiar to a given social group. Since Question 2 was meant to exclude the factor of
EFL vocabulary from consideration, Choice B may also be considered a choice
concerning the reader's prior sociocultural knowledge and is grouped as such.
As noted in Chapter 5, the EFL reader's reading comprehension is subject to local
probabilistic variations and the EFL readers, as a group, may also demonstrate general
probabilistic variations. The third question was therefore meant to investigate the
major factor(s) that may cause the reader's impaired performance in EFL reading.
A) Nervousness.
B) Difficulty or boredom of the contents.
C) Shortage of time.
D) Lack of necessary sociocultural knowledge.
E) Other factors such as: (Please specify.)
Unlike Questions 1 and 2, the third question included only the choices that did not
concern the reader's EFL knowledge. It included two factors that often caused the
impaired performance in EFL reading comprehension, namely "the anomaly of
attention" (targeted by Choice C) and "the anomaly of recall" (targeted by Choice A)
(Reed, 1972). It is not uncommon to hear EFL students saying "When I went into the
examination room I had it all pat. But as soon as I looked at the question papers my
mind went a complete blank…." Such inability to recall many of the EFL words that
have been learned or the skills that are needed for optimal performance may be
referred to as psychogenic amnesia. In Chinese, the equivalent of "nervousness" is
commonly used among the students to refer to "the anomaly of recall". Similarly,
when one is under the stress of time, one may suffer from anomaly of attention. One
may become over-sensitive in construing the present situation, continually vulnerable
to anxiety about the time that is constantly ticking away and to the impaired
performance. In Chinese, the equivalent of "shortage of time" is the expression that the
students usually use to refer to "the anomaly of attention".
The fourth and also the last question in the questionnaire concerned the opposite of
what the first three questions addressed. It was meant to find out the factors that the
subjects believed might make an EFL text easy to understand. Likewise, the question
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expected ranked multiple responses from the subjects. The following was the list of
choices provided in the questionnaire.
A) Absence of unknown EFL vocabulary.
B) Simple EFL syntax.
C) Interesting content.
D) Familiar sociocultural background.
E) Other factors such as: (Please specify.)
Choices A-D in the list addressed respectively the four components of an EFL text that
relate respectively to the four components of the reader's prior knowledge recognised
in SDMORC L2: the knowledge about the EFL lexicon, the knowledge about EFL
syntax and formal structures, the conceptual knowledge and the sociocultural
knowledge.
In short, so far as the methodology is concerned, Question 1 addressed the issue
directly; Question 2 targeted the same issue but tried to sift out the factor of the prior
knowledge of the EFL vocabulary; Question 3 went a step further to remove the factor
of the EFL knowledge from scrutiny; and Question 4 intended to investigate the same
issue but from a direction opposite to Question 1. The questionnaire was designed to
collect data that could form a valid basis for an inference about the differing effects
that EFL, conceptual and sociocultural knowledge may be perceived to have on
Chinese students’ EFL reading comprehension at different stages of EFL learning.

6.1.3 The procedures

The normal procedural and ethical protocols stipulated in "Ethical Principles in
Human Experimentation" (Human Research Ethics Committee, 1999) were followed
throughout Survey 1. The survey was conducted in class as a part of the teaching
program. The teacher who was engaged to conduct the survey in class gave a brief
introduction to the purpose of the survey, advising the participating students that the
present research project was about EFL reading comprehension, investigating the
factors that Chinese EFL students believed would affect their reading comprehension
of an EFL text. The students were also told of the estimated length of time required for
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completing the questionnaire and they could identify more than one factor and were
expected to arrange their multiple-responses in an order from the most important to the
least important.
The subjects were also informed of the practical significance and benefits of the
survey as well as their rights with regard to the project. They were encouraged to
contact directly the principal researcher through the telephone number and postal
address provided in the questionnaire. They were also asked to sign their declaration
of consent should they agree to participate in the survey.

6.1.4 Analysis

Common statistical analysis systems like SPSS and Minitab do not provide the
function for the analysis of ranked multiple responses. A simple list of the frequencies
of the responses for each rank, as shown in Tables 1-4 in Appendix D, is difficult to
interpret. A simple comparison of the observed frequencies of the componential
responses between two ranks would fail to take into account the diminished
probability for a response to be selected after a decision has been made on the
response to a higher rank. For example, suppose there are 30 subjects participating in a
survey. Choices A, B, and C may be multiply selected and ranked as response to
Question 1. The observed frequencies are tabulated as follows:
Table 6.2 Example 1
The Observed Frequencies for the Ranked Multiple Responses
Rank

Choice
A
1
B
C
A
2
B
C
A
3
B
C
Note: O.Freq.: Observed Frequencies.
R. %: Relative Frequencies.
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O. Freq.
14
15
1
15
1
14
1
14
15

R. %
46.67
50
3.33
50
3.33
46.67
3.33
46.67
50

From Table 6.2, it is difficult to decide which choice is ranked higher by the
participating subjects, Choice A or Choice B. To analyse ranked multiple responses, it
is necessary to introduce the statistical notion of conditional probability (Byrkit,
1987), which is expressed in Formulae 6.1a and 6.1b known as Multiplication Rule for
Probability (Byrkit, 1987, p.129) and that of Mathematic Expectation, or what is

called Expected Value of a Discrete Random Variable (see Formula 5.11 in Chapter
5).

For any events X and Y,
P( X and Y ) = P( X Y ) ⋅ P(Y )

(6.1a)

and
P(X and Y ) = P(Y X ) ⋅ P( X )

(6.1b)

In plain language, Formula 6.1 means that the probability that both X and Y occur is
equal to the probability that X occurs multiplied by the conditional probability of Y
given that X occurs. Suppose we have a question which accepts 3 ranked multiple
responses, the probability for the event X that any of the three choices to be selected as
Rank 1 response is the same for the three choices, that is P ( X ) =

1
. Given that the
3

first choice selected is made and the event X has occurred, it follows that the next
selection is equally likely to be either of the remaining two choices, therefore the
probability for the event Y that either of the two remaining choices to be selected as
Rank 2 response is P(Y X ) =

1
. Consequently, the probability for both X and Y to
2

occur, according to Formula 6.1, is P ( X and Y ) = P(Y X ) ⋅ P ( X ) =

1 1 1
× = . Now,
2 3 6

let Z denote the occurrence of both X and Y, the expected probability of Z, P(Z), is the
joint probability for X and Y, namely P(XY). Presented in a formula, P(Z) is then
resolved as P ( Z ) = P( XY ) = P (Y X ) ⋅ P( X ) =

1 1 1
× = . Furthermore, let W denote the
2 3 6

event that the third choice to be selected as Rank 3 response, the probability for the
event W to occur is

1
= 1 , as there is only one choice left. The probability for both Z
1
200

and W to occur, according to Formula 6.1, will then be worked out through the
fundamental reference to P(X) and P(Y|X) as in the following formula,
1 1 1 1
P ( Z and W ) = P (W Z ) ⋅ P( Z ) = P(W XY ) ⋅ P( XY ) = × × = . In other words, for
1 2 3 6
any choice of the three, if it is to be selected as Rank 1 response, its probability is

1
.
3

If it has not been selected as Rank 1 response, its probability to be selected as Rank 2
response is

1 1 1
× = . If it has not been selected either as Rank 1 response or Rank 2
2 3 6

response, then its probability to be selected as Rank 3 response is

1 1 1 1
× × = .
1 2 3 6

According to Multiplication Rule for Probability, the expected probabilities for a
particular choice to be selected as Rank 1 response, as Rank 2 response (if it has not
been selected as Rank 1 response), or as Rank 3 response (if it has not been selected
either as Rank 1 or Rank 2 response) are to be calculated as follows, where P(1), P(2),
P(3) represent respectively the probabilities for the choice to be selected as Rank 1,
Rank 2, Rank 3 responses:

P (1) =

1

P(2) =

3

1
2

×

1
3

=

1
6

P(3) =

1
1

×

1
2

×

1
3

=

1
6

To compare the ranking of the three choices, the observed frequencies for Choices
A, B and C have to be calculated in accordance with Formula 5.11 (see Chapter 5)
with P(xi) respectively as the above P(1), P(2) and P(3). First of all, it is to calculate
the expected frequencies for the three choices being selected respectively as Rank 1,
Rank 2 and Rank 3 responses. The expected frequency for Choice A to be selected as
Rank

1

response

is

n = 3⎫
1
⎬ ⇒ 14 × = 4.67 ;
i =1 ⎭
3

as

Rank

2

response

is

n = 3⎫
n = 3⎫
1
1
⎬ ⇒ 15 × = 2.5 ; and as Rank 3 response is
⎬ ⇒ 1 × = 0.17 . The expected
i = 2⎭
i =3⎭
6
6
frequency for Choice B to be selected as Rank 1 response is
Rank 2 response is

n = 3⎫
1
⎬ ⇒ 15 × = 5 ; as
i =1 ⎭
3

n = 3⎫
1
⎬ ⇒ 1 × = 0.17 ; and as Rank 3 response is
i =1 ⎭
6

201

n = 3⎫
1
⎬ ⇒ 14 × = 2.33 . The expected frequency for Choice C to be selected as Rank
i =3⎭
6
1 response is

n = 3⎫
n = 3⎫
1
1
⎬ ⇒ 1 × = 0.33 ; as Rank 2 response is
⎬ ⇒ 15 × = 2.5 ; and
i =1 ⎭
i = 2⎭
3
6

as Rank 3 response is

n = 3⎫
1
⎬ ⇒ 14 × = 2.33 . Secondly, apply Formula 5.11 and
i =3⎭
6

calculate the expected value for individual choices. The expected value for Choice A
to be selected as a response is 4.67+2.5+0.17=7.34; that for Choice B to be selected as
a response is 5+0.17+2.33=7.4; and that for Choice C to be selected as a response is
0.33+2.5+2.33=5.16. Comparing the expected values for the three choices, 7.34 for
Choice A, 7.4 for Choice B and 5.16 for Choice C, it is clear that Choice B has
received a ranking slightly higher than Choice A, and that Choice C is clearly ranked
as the lowest.
The ranking of multiple responses may be compared on the basis of the corresponding
expected values through the procedures described above, but such expected values
cannot form the basis for a cross group comparison, unless the groups involved are all
of the same size. Sticking to the above example, if the expected values obtained in the
group of 30 members are to be compared with those attained in a group of 40
members, the result could be misleading. To allow for cross-group comparison, the
expected values for individual choices have to be presented in terms of relative
frequencies. Hence, 7.34 becomes 0.3688 (i.e.
0.3719 (i.e.

7.34
), 7.4 is turned into
7.34 + 7.4 + 5.16

7.4
) and 5.16 is transformed into 0.2593 (i.e.
7.34 + 7.4 + 5.16

5.16
) and the total of relative frequencies is bound to be 1.
7.34 + 7.4 + 5.16
Following Multiplication Rule for Probability, the formulae that are to be used to
calculate the expected probabilities, P(xi), for a choice to be selected as a specific
ranked response in a set of possible responses can be generated as follows. Formulae
6.2-7 are for Question 1, which has a set of six choices to be selected as ranked
multiple responses. Formulae 6.8-14 are for Question 2, which provides a set of seven
choices to be selected as ranked multiple responses. Formulae 6.15-19 are for
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Question 3 and Question 4, both of which offer a set of five choices to be selected as
ranked multiple responses. In these formulae, the P in P(i) represents "the expected
probability" and the i in P(i) stands for the number of the rank concerned.
Formulas for Question 1 :
1
P(1) =
6
1 1 1
P(2) = × =
6 5 30
1 1 1
1
P(3) = × × =
6 5 4 120
1 1 1 1
1
P (4) = × × × =
6 5 4 3 360
1 1 1 1 1
1
P (5) = × × × × =
6 5 4 3 2 720
1 1 1 1 1 1
1
P (6) = × × × × × =
6 5 4 3 2 1 720

Formulas for Question 2 :
1
P(1) =
7
1 1 1
P(2) = × =
7 6 42
1 1 1
1
P (2) = × × =
7 6 5 210
1 1 1 1
1
P (2) = × × × =
7 6 5 4 840
1 1 1 1 1
1
P (2) = × × × × =
7 6 5 4 3 2520
1 1 1 1 1 1
1
P(2) = × × × × × =
7 6 5 4 3 2 5040
1 1 1 1 1 1 1
1
P(2) = × × × × × × =
7 6 5 4 3 2 1 5040
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(6.2)
(6.3)
(6.4)
(6.5)
(6.6)
(6.7)

(6.8)
(6.9)
(6.10)
(6.11)
(6.12)
(6.13)
(6.14)

Formulas for Questions 3 and 4 :
1
P(1) =
5
1 1 1
P(2) = × =
5 4 20
1 1 1 1
P(3) = × × =
5 4 3 60
1 1 1 1
1
P (4) = × × × =
5 4 3 2 120
1 1 1 1 1
1
P (5) = × × × × =
5 4 3 2 1 120

(6.15)
(6.16)
(6.17)
(6.18)
(6.19)

6.1.5 Results

The reports of the ranked multiple responses to the four questions collected through
Survey 1 are to be presented in the following four sections, each concerning one of the
four questions.
The original ranked multiple responses to Questions 1-4 are tabulated and presented in
Tables 1-4 in Appendix D. In Tables 1-4, the responses collected from the seven
groups of subjects are arranged in seven columns, respectively representing the Junior
Year 1 and Senior Year 1 EFL students of Ordinary Middle School, the Senior Year 1
EFL students of Key Middle School, Year 1 EFL majors of Ordinary University, Year
1 EFL majors of Key University, Year 2 EFL majors of Ordinary University and Year
3 EFL majors of Key University. Each of the seven columns is further divided into
three subcolumns: the identity of the Choice selected, the frequencies observed, and
the cumulative percentages. Horizontally, there are six major rows, respectively
representing the six possible ranks that a response may receive. Each of the six major
rows is subdivided into six rows, respectively standing for the six provided choices:
Choice A, Choice B, Choice C, Choice D, Choice E and Choice F. Each of the six
major rows is followed by a row, indicating the total of the frequencies observed for
the given rank.
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6.1.5.1 The ranked multiple responses to Question 1

Using Formulae 6.2-6.7 and Formula 5.11, the expected values of the six choices
being selected by the seven groups of subjects as ranked multiple responses to
Question 1 have been calculated, and the results are presented in two tables together
with their corresponding expected relative frequencies. Table 6.3a tabulates the
expected values and the expected relative frequencies for the middle schools and Table
6.3b for the tertiary institutions.
Table 6.3a
The Ranked Multiple Responses to Question 1
From EFL Middle School Students
OM. J. Year 1
OM. S. Year 1
(N=76)
(N=83)
E.
R. Ranks E.
R. Ranks
Value Freq.
Value Freq.
A
3.075 0.198
2
5.292 0.388
2
B
8.181 0.527
1
5.478 0.402
1
C
2.194 0.141
3
1.318 0.097
3
D
0.915 0.059
4
0.703 0.052
4
E
0.717 0.046
5
0.594 0.044
5
F
0.439 0.028
6
0.253 0.019
6
Total 15.521
1
13.638
1
Note: 1) OM.: Ordinary Middle School.
2) J.: Junior.
3) S.: Senior.
4) KM.: Key Middle School.
5) Y: Year.
6) E. Value: Expected Values.
7) R. Freq.: Relative Frequencies.

Choices

KM. S. Year 1
(N=97)
E.
R. Ranks
Value Freq.
8.656 0.438
1
5.085 0.257
2
2.885 0.146
3
2.467 0.125
4
0.401 0.020
5
0.275 0.014
6
19.769
1

Average OM. S. Y1
(N=83+97)
E.
R. Ranks
Value Freq.
6.974 0.418
1
5.2815 0.316
2
2.1015 0.126
3
1.585 0.095
4
0.4975 0.030
5
0.264 0.016
6
16.704
1

Table 6.3b
The Ranked Multiple Responses to Question 1
From Tertiary EFL Majors
OU. Year 1
KU. Year 1
OU. Year 2
KU. Year 3
Average T. Y1
(N=27)
(N=41)
(N=32)
(N=44)
(N=27+41)
E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank
Value Freq.
Value Freq.
Value Freq.
Value Freq.
Value Freq.
A
3.375 0.606 1 4.808 0.532 1 3.811 0.566 1 1.918 0.208 3 4.092 0.560 1
B
0.291 0.052 5 1.642 0.182 2 0.736 0.109 4 0.533 0.058 5 0.967 0.132 2
C
0.550 0.099 3 0.678 0.075 5 1.126 0.167 2 2.751 0.298 2 0.614 0.084 4
D
1.022 0.184 2 0.789 0.087 4 0.907 0.135 3 3.218 0.350 1 0.906 0.124 3
E
0.313 0.056 4 1.100 0.122 3 0.138 0.020 5 0.567 0.062 4 0.707 0.097 5
F
0.017 0.003 6 0.029 0.003 6 0.019 0.003 6 0.232 0.025 6 0.023 0.003 6
Total 5.568 1
9.046 1
6.737 1
9.219 1
7.307 1
Note: 1) OU.: Ordinary University.
2) KU.: Key University.
3) T.Y1: Tertiary Year 1.
4) E. Value: Expected Values.
5) R. Freq.: Relative Frequencies.

Choices
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It is clear from Table 6.3a that the students studying Junior Year 1 of the EFL course
considered Choice B (i.e. EFL syntax and formal structure) as the most important
factor that caused difficulty in their EFL reading comprehension. But when it comes to
those who were studying Senior Year 1 of the EFL course, the situation was not so
obvious. The Senior Year 1 students from the ordinary middle school tended to
continue to regard Choice B (i.e. EFL syntax and formal structure) as the most
important source of difficulty they encountered in their EFL reading comprehension.
However, even with these students, it was evident that an increased number (nearly
twenty percent increase) of students at this year level rated EFL vocabulary (i.e.
Choice A) as the most important source of difficulty in their EFL reading
comprehension. As for the Senior Year 1 students from the key middle school, most
of the subjects regarded EFL vocabulary (i.e. Choice A), rather than Choice B, as the
most important source of difficulty in their EFL reading comprehension. Such a
tendency to regard lexical difficulty rather than syntax difficulty as the major difficulty
in EFL reading comprehension could be seen more clearly if comparing the Junior
Year 1 students’ ranking of Choice A and Choice B with the average ranking of the
two choices by the Senior Year 1 middle school students (see Table 6.3a).
To compare the differences between EFL middle school students as a whole and
tertiary EFL majors also as a whole, and in terms of their preferences in ranking the
six multiple responses, the average expected values and the corresponding relative
frequencies are used. Table 6.4a gives the result of the comparison. In the table, the
most outstanding difference between the two groups lies in the identity of Rank 1
factor. For the middle school students, it was Choice B (i.e. EFL syntax and formal
structure) that was chosen as the most important source of difficulty in EFL reading
comprehension. But for the tertiary EFL majors, it was Choice A (i.e. EFL
vocabulary) instead. Furthermore, the ranking of Choice B dropped from the No. 1
position with the middle school students to the No. 4 position with tertiary EFL
majors. Such a drastic change in ranking for Choice B (i.e. EFL syntax and formal
structure) may well indicate that EFL syntax and formal structures are more likely to
provoke difficulty in EFL reading comprehension at the initial stages of EFL learning.
As the prior knowledge of EFL syntax and formal structures increases, EFL students
tend not to find EFL syntax or formal structure difficult to understand. This does not
mean, however, that the importance of the knowledge of EFL syntax and formal
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structures decreases with more advanced EFL learners. What it may suggest instead is
that EFL students, having acquired the basic knowledge of EFL syntax and formal
structure, may not be aware of their importance in EFL reading comprehension, or that
the importance of the basic knowledge of EFL syntax and formal structure may
diminish for them.
Table 6.4a
The Average Expected Values and Expected Relative Frequencies of
The Ranked Multiple Responses to Question 1
From EFL Middle School Students and Tertiary EFL Majors
Middle School Students
(N=256)
E. Value
R. Freq.
Ranks
A
5.025
0.308
2
B
6.731
0.422
1
C
2.148
0.134
3
D
1.250
0.077
4
E
0.607
0.038
5
F
0.352
0.022
6
Total
16.112
1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.

Choice

Tertiary EFL Majors
(N=144)
E. Value
R. Freq.
Ranks
3.274
0.445
1
0.745
0.100
4
1.497
0.183
3
1.677
0.203
2
0.471
0.060
5
0.091
0.010
6
7.754
1

It is interesting to note in Table 6.4a that EFL middle school students seem to make
some distinction between Choices B and E, while tertiary EFL majors do not make
such a distinction. That was probably due to the fact that, unlike the participating
tertiary EFL majors, EFL middle school students who took part in the survey had not
come to associate syntactic complexity with unusual long sentence as they had not yet
had much opportunity to encounter many long EFL sentences that might increase the
syntactic complexity of the text concerned (see Table 7.10 in Chapter 7 for the average
sentence lengths of the EFL texts that the participating EFL middle school students
currently used – Junior Year 1 (S2): 4.22 words per sentence and Senior Year 1 (S8):
10.02 words per sentence).
If the responses and their expected frequencies in Table 6.4a are reorganised according
to the features they have been targeted at, then Choices A, B and E may be subsumed
into one category that concerns the reader's EFL knowledge. Choices C, D and F
concern respectively the other three categories of factors: the reader's prior conceptual
knowledge, sociocultural knowledge and other factors that are not included in the three
categories. To offset the unequal numbers of the choices for the four categories, the
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averaged value is used for the category which includes more than one choice.
Accordingly, the category of the reader's EFL knowledge, which includes three
possible choices, has to take the average value for both its expected value and
expected relative frequency. The expected values and their relative frequencies of the
four categories from EFL middle school students and tertiary EFL majors can then be
tabulated as Table 6.4b.
Table 6.4b
The Average Expected Values and Expected Relative Frequencies
Of the Ranked Four Categorical Responses to Question 1
From EFL Middle Students and Tertiary EFL Majors
Middle School Students
Tertiary EFL Majors
(N=256)
(N=144)
E. Value
R. Freq.
Ranks
E. Value
R. Freq.
Ranks
4.121
0.527
1
1.496
0.314265
3
EFL(A, B, E)
2.148
0.273
2
1.497
0.314393
2
Con. (C)
1.250
0.159
3
1.677
0.352161
1
Soc. (D)
0.352
0.045
4
0.091
0.019181
4
Oth. (F)
7.870
1
4.762
1
Total
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.
3) C. of C.: Category of Choices. The letter(s) in the brackets are the identities of the choices.
4) EFL.: Category concerning EFL knowledge.
5) Con.: Category concerning conceptual knowledge.
6) Soc.: Category concerning sociocultural knowledge.
7) Oth.: Category concerning other knowledge.
C. of C.

It is obvious in Table 6.4b that the EFL middle school subjects considered that the
reader's EFL knowledge constituted the most important source of difficulty in their
EFL reading comprehension. But the tertiary EFL majors tended to regard the reader's
sociocultural knowledge as the most important source of difficulty in their EFL
reading comprehension.
As for the roles that their existing conceptual and sociocultural knowledge performs in
their EFL reading comprehension, EFL middle school students also tended to differ
from EFL tertiary majors in their perceptions. The middle school students tended to
consider their conceptual knowledge more important than their sociocultural
knowledge (with a difference of 11.41%) while the tertiary students seemed to
consider their sociocultural knowledge slightly more important (with a very small
margin about 3.8%).
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A likely reason for the variation in the perception of the contributions that EFL,
conceptual and sociocultural knowledge makes to EFL reading comprehension is
probably due to the differences both in the subjects' prior knowledge and in the EFL
texts that they usually encounter. The tertiary students have acquired more EFL
knowledge and they are not only more experienced in EFL learning and in life, but
have also learned what the middle school students have not yet learned at school. What
is more, the EFL texts those EFL majors are commonly assigned to read are usually
literary in nature and thus require considerable sociocultural background knowledge
for a good understanding. Having acquired the EFL knowledge stipulated in the
curriculum for secondary EFL education, the tertiary EFL majors, therefore, tend to
find their difficulty arising from a lack of the necessary sociocultural background
knowledge. But EFL middle school students are more concerned with learning EFL
and their EFL reading materials are usually about the topics related to a life style that
is common in both Chinese and western cultures or to science that has shaped modern
society. (This will be further discussed later in the chapter in relation to the notion of
L2 threshold level.) Consequently, EFL middles students are usually not required to
have any specific sociocultural knowledge in their EFL reading, if the EFL text they
are reading is not meant to introduce some western sociocultural features that are not
commonly found in Chinese society. It follows that EFL majors tend to attach greater
importance to sociocultural knowledge for a better understanding of EFL texts while
EFL middle school students tend to rank EFL and conceptual knowledge higher in
importance.

6.1.5.2 The ranked multiple responses to Question 2

Likewise, using Formulae 6.8-6.14 and Formula 5.11, the expected values of the seven
choices being selected by the seven groups of subjects as ranked multiple responses to
Question 2 have been calculated, and the results are presented together with their
corresponding expected relative frequencies in two tables. Table 6.5a tabulates the
expected values and the expected relative frequencies for the middle schools and Table
6.5b for the tertiary institutions.
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Table 6.5a
The Ranked Multiple Responses to Question 2
From EFL Middle School Students
OM. J. Year 1
OM. S. Year 1
(N=76)
(N=83)
R. Rank
E.
R. Rank
E.
Value Freq.
Value Freq.
A
3.438 0.296
1
4.373 0.308
1
B
1.227 0.106
4
1.191 0.084
4
C
2.513 0.217
3
3.407 0.240
3
D
0.462 0.040
6
0.618 0.043
6
E
3.417 0.294
2
3.893 0.274
2
F
0.498 0.043
5
0.718 0.051
5
0.049 0.004
7
0.012 0.001
7
G
Total
11.604
1
14.212
1
Note: 1) OM.: Ordinary Middle School.
2) KM.: Key Middle School.
3) J. : Junior.
4) S.: Senior.
5) Y 1: Year 1.
6) E. Value: Expected Values.
7) R. Freq.: Relative Frequencies.

Choices

KM. S. Year 1
(N=97)
E.
R. Rank
Value Freq.
4.126 0.255
1
3.987 0.246
2
2.602 0.161
4
1.019 0.063
5
3.408 0.211
3
0.716 0.044
6
0.317 0.020
7
16.175
1

Average S. Y1
(N=180)
E.
R. Rank
Value Freq.
4.250 0.280
1
2.589 0.170
4
3.005 0.198
3
0.819 0.054
5
3.651 0.240
2
0.717 0.047
6
0.165 0.011
7
15.194
1

Table 6.5b
The Ranked Multiple Responses to Question 2
From Tertiary EFL Majors
OU. Year 1
KU. Year 1
OU. Year 2
KU. Year 3
Average T. Y1
(N=27)
(N=41)
(N=32)
(N=44)
(N=68)
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank
E.
Value Freq.
Value Freq.
Value Freq.
Value Freq.
Value Freq.
A
0.997 0.218 2 1.746 0.247 2 0.264 0.048 5
0.6 0.079 4 1.372 0.236 3
B
0.928 0.203 3 2.711 0.384 1 1.454 0.265 2 1.84 0.243 2 1.820 0.313 1
C
1.792 0.393 1 1.372 0.194 3 2.464 0.449 1 2.798 0.370 1 1.582 0.272 2
D
0.320 0.070 4 0.328 0.046 5 0.546 0.099 4 1.543 0.204 3 0.324 0.056 5
E
0.231 0.051 6 0.661 0.094 4 0.552 0.101 3 0.508 0.067 5 0.446 0.077 4
F
0.294 0.064 5 0.231 0.033 6 0.204 0.037 6 0.261 0.035 6 0.263 0.045 6
G
0.002 0.0004 7 0.013 0.002 7 0.005 0.001 7 0.013 0.002 7 0.008 0.001 7
Total 4.564 1
7.062 1
5.489 1
7.563 1
5.813 1
Note: 1) OU. : Ordinary University.
2) KU. : Key University.
3) T.Y1: Tertiary Year 1.
4) E. Value: Expected Values.
5) R. Freq.: Relative Frequencies.

Choices

The seven choices for Question 2 were all concerned with the cause(s) for the
incomprehensibility of an EFL text which contains no unknown EFL vocabulary.
From Table 6.5a, it seems that EFL middle school students tended to consider that

210

Choice A (i.e. Unable to decide on the sense in which a word is used when the word
may be used in several different senses) and Choice E (i.e. Unable to understand the
syntax and/or formal structures used in the text) were the top two possible causes.
Again, at the Senior Year 1 level, the students from the ordinary school disagreed with
those from the key middle school in ranking most of the choices, except for Choices A
and G. The students from the ordinary school ranked Choice E well above Choice B
while those from the key middle school ranked Choice B slightly higher than Choice
E. This difference in ranking Choices B and E was probably due to their prior
knowledge of idioms. The ordinary middle school students with lower academic
achievements might not have sufficient understanding of what idioms were.
According to Table 6.5b, tertiary EFL majors did not seem to agree on the ranking of
the top three responses. For the Year 1 EFL majors, the top three responses were
Choices B, C and A. Obviously, their ranking of Choice A differed drastically from
the ranking made by the Year 2 and Year 3 EFL majors. The difference was 18.78%
with the Year 2 EFL majors (i.e. 0.23594 - 0.0481=0.18784); and 5.66% with the Year
3 EFL majors (i.e. 0.23594 - 0.07933=0.15661). Furthermore, the Year 1 EFL majors
hardly considered Choice D (i.e. Lack of the necessary sociocultural background
knowledge) a possible cause with merely 0.056 expected relative frequency, while
Year 3 EFL majors held it as a No. 3 cause of difficulty, with an expected relative
frequency of 0.204. The difference between them was as great as 14.83% (i.e. 0.20402
- 0.05574=0.14828). The differences in the ranked multiple responses supplied by the
tertiary EFL majors to Question 2 seem to indicate that the importance that EFL
majors attached to their prior conceptual and sociocultural knowledge for EFL reading
comprehension increases as their EFL knowledge improves.
To highlight the differences between the expected values and the expected relative
frequencies of the seven ranked responses to Question 2 by EFL middle school
students and tertiary EFL majors, the averaged values of Table 6.5a and Table 6.5b are
juxtaposed in Table 6.6. Comparing the expected values and the expected relative
frequencies for the ranking of the six provided choices, we can see that Choice A (i.e.
polysemy), an issue concerning EFL vocabulary, was still the No. 1 choice for EFL
middle school students but it was a third choice for tertiary EFL majors. Interestingly
enough, Choice C was a third choice for EFL middle school students became the first
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choice for tertiary EFL majors. This difference in ranking the No 1 choice may imply
that the importance of the reader's prior conceptual knowledge increases significantly
in the subjects’ perceptions at the tertiary level.
Another interesting difference shown in Table 6.6 is that Choice E (i.e. Unable to
understand the syntax and/or the formal structure used in the text) was the No. 2
choice for the EFL middle school students but dropped to a No. 5 choice with tertiary
EFL majors. This remarkable difference in ranking the reader's prior knowledge of
EFL syntax and formal structures seems to provide further support to the previous
finding about the subjects' perceptions of their prior EFL syntactic and formal
structural knowledge. That is, as the prior EFL knowledge increases, EFL syntax and
formal structures decrease in their difficulty with regard to EFL reading
comprehension.
Table 6.6
The Average Expected Values and Expected Relative Frequencies of
The Ranked Multiple Responses to Question 2
From EFL Middle School Students and Tertiary EFL Majors
Middle School Students
(N=256)
E. Value
R. Freq.
Ranks
A
3.84375
0.287985
1
B
1.908
0.138071
4
C
2.75875
0.207156
3
D
0.64025
0.046843
5
E
3.53375
0.267367
2
F
0.6075
0.045054
6
G
0.10675
0.007525
7
Total
13.39875
1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.

Choice

Tertiary EFL Majors
(N=144)
E. Value
R. Freq.
Ranks
0.745167
0.121122
3
1.7045
0.273729
2
2.281333
0.363668
1
0.804333
0.119743
4
0.502
0.081486
5
0.2425
0.038944
6
0.0085
0.001307
7
6.288333
1

If the responses and their expected values in Table 6.6 are reorganised according to the
features they have been targeted at, then Choices A, E and F may be subsumed into
one category that concerns the reader's EFL knowledge. Choices C, D and G concern
respectively the other three categories of factors: the reader's prior conceptual
knowledge, sociocultural knowledge and other factors that are not included in the three
categories. Choice B, as noted before, is treated as a factor concerning the reader's
prior sociocultural knowledge in the analysis presented in Table 6.7.
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Table 6.7
The Average Expected Values and Expected Relative Frequencies
Of the Ranked Four Categorical Responses to Question 2
From EFL Middle Students and Tertiary EFL Majors
Middle School Students
Tertiary EFL Majors
(N=256)
(N=144)
E. Value
R. Freq.
Ranks
E. Value
R. Freq.
Ranks
EFL.(A, E, F)
2.661667
0.391347
2
1.489667
0.241553
3
Soc. (B, D)
1.274125
0.187336
3
2.508833
0.393472
1
Con. (C)
2.75875
0.405621
1
2.281333
0.363668
2
Oth. (G)
0.10675
0.015696
4
0.0085
0.001307
4
Total
6.801292
1
6.288333
1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.
3) C. of C.: Category of Choices. The letter(s) in the brackets are the identities of the choices.
4) EFL.: Category concerning EFL knowledge.
5) Con.: Category concerning conceptual knowledge.
6) Soc.: Category concerning sociocultural knowledge.
7) Oth.: Category concerning other knowledge.
C. of C.

It is obvious in Table 6.7 that, with the factor of EFL vocabulary removed, the EFL
middle school students considered the reader's prior conceptual knowledge the most
important for EFL reading comprehension. But tertiary EFL majors tended to regard
the reader's prior sociocultural more important for EFL reading comprehension.

6.1.5.3 The ranked multiple responses to Question 3

Likewise, with Formulae 6.15-6.19 and Formula 5.11, the expected values of the five
choices being selected by the seven groups of subjects as ranked multiple responses to
Question 3 have been calculated, and the results are presented together with their
corresponding expected relative frequencies in two tables. Table 6.8a tabulates the
expected values and the expected relative frequencies for the middle school students
and Table 6.8b for the tertiary EFL majors.
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Table 6.8a
The Ranked Multiple Responses to Question 3
From EFL Middle School Students
OM. J. Year 1
OM. S. Year 1
(N=76)
(N=83)
R. Rank
E.
R. Rank
E.
Value Freq.
Value Freq.
A
5.192 0.275
1
2.650 0.120
4
B
4.958 0.263
2
8.783 0.399
1
C
4.167 0.221
3
7.242 0.329
2
D
3.267 0.173
4
2.717 0.123
3
E
1.300 0.069
5
0.625 0.028
5
18.884
1
22.017
1
Note: 1) OM.: Ordinary Middle School.
2) KM.: Key Middle School.
3) J.: Junior.
4) S.: Senior.
5) E. Value: Expected Values.
6) R. Freq.: Relative Frequencies.

Choices

KM. S. Year 1
(N=97)
E.
R. Rank
Value Freq.
1.517 0.061
4
7.975 0.322
2
9.883 0.399
1
4.825 0.195
3
0.542 0.022
5
24.742
1

Average S. Y1
(N=180)
E.
R. Rank
Value Freq.
2.084 0.089
4
8.379 0.358
2
8.563 0.366
1
3.771 0.161
3
0.584 0.025
5
23.380
1

Table 6.8b
The Ranked Multiple Responses to Question 3
From Tertiary EFL Majors
OU. Year 1
KU. Year 1
OU. Year 2
KU. Year 3
Average T. Y1
(N=27)
(N=41)
(N=32)
(N=44)
(N=68)
E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank
Value Freq.
Value Freq.
Value Freq.
Value Freq.
Value Freq.
A
1.258 0.177 4 1.425 0.129 4 1.642 0.193 3 1.800 0.153 3 1.342 0.148 4
B
2.783 0.391 1 4.650 0.422 1 3.808 0.447 1 4.958 0.422 1 3.717 0.410 1
C
1.583 0.222 2 2.883 0.262 2 1.908 0.224 2 1.683 0.143 4 2.233 0.246 2
D
1.442 0.202 3 1.750 0.159 3 1.058 0.124 4 2.500 0.213 2 1.596 0.176 3
E
0.058 0.008 5 0.300 0.027 5 0.108 0.013 5 0.808 0.069 5 0.179 0.020 5
7.124 1
11.008 1
8.524 1
11.749 1
9.066 1
Note: 1) OU. : Ordinary University.
2) KU.: Key University.
3) T.Y1: Tertiary Year 1.
4) E. Value: Expected Values.
5) R. Freq.: Relative Frequencies.

Choices

Question 3 presumed an unusual situation when the reader’s EFL knowledge somehow
did not function properly or, in other words, when the readers felt that they could have
done better if the situation had not been as it was. The question was intended to find
out what might cause impaired performance in EFL reading if the factor of EFL
knowledge had been removed.
The feedback showed that the most likely cause for such impaired performance in EFL
reading was Choice B (i.e Difficulty or boredom of the content). The next important
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factor seemed to be the anomaly of attention, indicated by Choice C (i.e. Shortage of
time). For the first time, EFL middle school students and tertiary EFL majors agreed
on the ranking of the top two choices (see Table 6.9). Just as indicated in Table 6.9,
the participating subjects, though differing significantly in their EFL reading abilities,
tended to share the view that unusual content and environment were most likely to
result in debased performance in EFL reading comprehension.

Table 6.9
The Average Expected Values and Expected Relative Frequencies of
The Ranked Multiple Responses to Question 3
From EFL Middle School Students and Tertiary EFL Majors
Middle School Students
(N=256)
E. Value
R. Freq.
Ranks
A
3.63775
0.182029
3
B
6.6685
0.310471
1
C
6.36475
0.293451
2
D
3.519
0.167149
4
E
0.94175
0.0469
5
Total
21.13175
1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.

Choice

Tertiary EFL Majors
(N=144)
R. Value
R. Freq.
Ranks
1.5945
0.164603
4
4.160833
0.426223
1
1.941333
0.204463
2
1.718
0.170982
3
0.365
0.033729
5
9.779667
1

6.1.5.4 The ranked multiple responses to Question 4

Finally, with Formulae 6.15-6.19 and Formula 5.11, the expected values of the five
choices being selected by the seven groups of subjects as ranked multiple responses to
Question 4 have been calculated. They are presented together with their corresponding
expected relative frequencies in two tables. Table 6.10a tabulates the expected values
and the expected relative frequencies for the middle school students and Table 6.10b
for the tertiary EFL majors.

215

Table 6.10a
The Ranked Multiple Responses to Question 4
From EFL Middle School Students
OM. J. Year 1
OM. S. Year 1
(N=76)
(N=83)
R. Rank
E.
R. Rank
E.
Value Freq.
Value Freq.
A
4.275 0.221
3
7.692 0.343
1
B
7.292 0.377
1
6.383 0.285
2
C
4.992 0.258
2
5.367 0.239
3
D
2.183 0.113
4
2.758 0.123
4
E
0.583 0.030
5
0.225 0.010
5
19.325
1
22.425
1
Note: 1) OM.: Ordinary Middle School.
2) KM.: Key Middle School.
3) J.: Junior.
4) S.: Senior.
5) E. Value: Expected Values.
6) R. Freq.: Relative Frequencies.

Choices

KM. S. Year 1
(N=97)
E.
R. Rank
Value Freq.
7.992 0.312
2
8.692 0.339
1
3.892 0.152
4
4.225 0.165
3
0.833 0.033
5
25.634
1

Average S. Y1
(N=180)
E.
R. Rank
Value Freq.
7.842 0.326
1
7.538 0.314
2
4.630 0.193
3
3.492 0.145
4
0.529 0.022
5
24.030
1

Table 6.10b
A Breakdown of the Ranked Multiple Responses to Question 4
from Tertiary EFL Majors
OU. Year 1
KU. Year 1
(N=27)
(N=41)
E.
R. Rank E.
R. Rank
Value Freq.
Value Freq.
A
2.317 0.324 1 3.892 0.349
1
B
0.692 0.097 4 2.075 0.186
3
C
2.192 0.307 2 3.625 0.325
2
D
1.875 0.262 3 1.233 0.111
4
E
0.067 0.009 5 0.333 0.030
5
7.143 1
11.158 1
Note: 1) OU. : Ordinary University.
2) KU.: Key University.
3) T.Y1: Tertiary Year 1.
4) E. Value: Expected Values.
5) R. Freq.: Relative Frequencies.

Choices

OU. Year 2
KU. Year 3
Average T. Y1
(N=32)
(N=44)
(N=68)
E.
R. Rank E.
R. Rank E.
R. Rank
Value Freq.
Value Freq.
Value Freq.
3.133 0.364 1 1.967 0.164 3 3.105 0.339 1
0.933 0.109 4 0.592 0.050 4 1.384 0.151 4
2.042 0.237 3 5.067 0.424 1 2.909 0.318 2
2.183 0.254 2 3.942 0.330 2 1.554 0.170 3
0.308 0.036 5 0.392 0.033 5 0.200 0.022 5
8.599 1
11.96 1
9.151 1

Question 4 was a question about the most important factor(s) that the subjects believed
might make EFL texts easy to understand. According to Table 6.10a, EFL middle
school students seemed to consider Choices B and A (i.e. EFL syntax and formal
structures and EFL vocabulary) the top two factors that might make an EFL text easy
to understand. As for tertiary EFL majors, their ranking of the No. 1 factor was
different. According to Table 6.10b, tertiary EFL majors tend to regard Choice C (i.e.
Interesting content) as the most important factor that might make an EFL text easy to
understand. A closer look at the two tables may reveal an interesting difference in the
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ranking of Choices B, C and D. The lower the reader's EFL knowledge is, the higher
the prior knowledge of EFL syntax and formal structures is ranked; and the higher the
reader's EFL knowledge is, the higher the reader's prior conceptual and sociocultural
knowledge is ranked. Choice B (i.e. the reader's prior knowledge of EFL syntax and
formal structures) was the No. 1 choice for EFL middle school students, but it was
ranked as the lowest by most of the tertiary EFL majors, if disregarding the fifth
choice concerning the factors not included in the list. The importance of Choices C
and D increased considerably with the tertiary EFL majors. Such differences are
summarised in Table 6.11.
Table 6.11
The Average Expected Values and Expected Relative Frequencies of
The Ranked Multiple Responses to Question 4
From EFL Middle School Students and Tertiary EFL Majors
Middle School Students
(N=256)
E. Value
R. Freq.
Ranks
A
6.0585
0.273782
2
B
7.41475
0.345506
1
C
4.81075
0.225489
3
D
2.83725
0.129132
4
E
0.556
0.026091
5
21.67725
1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.

Choice

Tertiary EFL Majors
(N=144)
E. Value
R. Freq.
Ranks
2.734833
0.28936
2
0.9695
0.103064
4
3.339167
0.326328
1
2.559667
0.251097
3
0.3
0.03015
5
9.903167
1

To analyse the subjects' ranking of the four different categories of factors that were
believed to make an EFL text easy to understand, again, the average value was used
for the category about the reader's EFL knowledge. The results are tabulated in Table
6.12.
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Table 6.12
The Average Expected Values and Expected Relative Frequencies
Of the Ranked Four Categorical Responses to Question 4
From EFL Middle Students and Tertiary EFL Majors
Middle School Students
Tertiary EFL Majors
(N=256)
(N=144)
E. Value
R. Freq.
Ranks
E. Value
R. Freq.
Ranks
EFL.(A, B)
6.736625
0.450893
1
1.852167
0.230054
3
Con. (C)
4.81075
0.321991
2
3.339167
0.414752
1
Soc. (D)
2.83725
0.189902
3
2.559667
0.317932
2
Oth. (E)
0.556
0.037214
4
0.3
0.037262
4
Total
14.94063
1
8.051
1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.
3) C. of C.: Category of Choices. The letter(s) in the brackets are the identities of the choices.
4) EFL.: Category concerning EFL knowledge.
5) Con.: Category concerning conceptual knowledge.
6) Soc.: Category concerning sociocultural knowledge.
7) Oth.: Category concerning other knowledge.
C. of C.

It is obvious in Table 6.12 that the EFL middle school students who participated in the
survey believed that it was EFL linguistic factors that were most likely to make an
EFL text easy to understand. But the tertiary EFL majors considered that it was the
conceptual content that was most likely to make an EFL text easy to understand. Such
a difference in the perception of the major factors that were thought to make an EFL
text easy to understand was probably due to the difference in the EFL knowledge
involved. The middle school students tend to have insufficient EFL knowledge while
tertiary EFL majors, having already learned EFL for 7-9 years, have usually gained
considerable EFL knowledge. It is understandable therefore that the participating
subjects differed in their perceptions of what might make an EFL text easy to
understand.

6.1.6 Discussion

The survey conducted among EFL middle school students and tertiary EFL majors
seemed to reveal two different tendencies in the two groups of subjects. The EFL
middle school students tended to give the top ranking to the choices concerning either
the reader's EFL knowledge or the EFL linguistic characteristics of the EFL text. The
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tertiary EFL majors who took part in the survey seemed to give the top priority to the
choices that concern either the reader's prior conceptual and sociocultural knowledge
or the conceptual and sociocultural background knowledge presumed by the EFL text.
Tables 6.13 and 6.14 present the details of the average ranking of the four categories
of choices by the two groups of subjects who participated in the survey.
Table 6.13
The Average Expected Frequencies and Expected Relative Frequencies
Of the Four Ranked Categorical Responses to Questions 1, 2, and 4
From EFL Middle Students and Tertiary EFL Majors
C. of C.
EFL.
Con.
Soc.
Oth.
Note:

Middle School Students
Tertiary EFL Majors
(N=256)
(N=144)
E. Value
R. Freq.
Ranks
E. Value
R. Freq.
Ranks
4.506431
0.456545
1
1.281704
0.201039
3
2.744208
0.278015
2
2.030194
0.318442
2
2.282
0.231189
3
2.172611
0.34078
1
0.338083
0.034251
4
0.890889
0.139739
4
9.870722
1
6.375398
1
1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.
3) C. of C. : Category of Choices.
4) EFL.: Category concerning EFL knowledge.
5) Con.: Category concerning conceptual knowledge.
6) Soc.: Category concerning sociocultural knowledge.
7) Oth.: Category concerning other knowledge.

Table 6.14
The Breakdown of the Average Expected Frequencies and Expected Relative
Frequencies of the Four Ranked Categorical Responses to Questions 1, 2, and 4
From EFL Middle Students and Tertiary EFL Majors
EFL Middle School Students
Tertiary EFL Majors
Junior Year 1
Senior Year 1
Year 1
Year 2
Year 3
C.of C.
(N=76)
(N=180)
(N=68)
(N=32)
(N=44)
E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank E.
R. Rank
Value Freq.
Value Freq.
Value Freq.
Value Freq.
Value Freq.
EFL. 4.075 0.454 1 4.938 0.459
1 2.244 0.325 2 2.033 0.310 3 1.280 0.120 3
Con. 2.677 0.298 2 2.812 0.261
2 2.909 0.421 1 2.042 0.311 2 5.067 0.474 1
Soc. 1.870 0.208 3 2.694 0.250
3 1.554 0.225 3 2.183 0.332 1 3.942 0.369 2
Oth. 0.357 0.040 4 0.319 0.030
4 0.200 0.029 4 0.308 0.047 4 0.392 0.037 4
8.979 1
10.762 1
6.907 1
6.566 1
10.681 1
Note: 1) E. Value: Expected Values.
2) R. Freq.: Relative Frequencies.
3) C. of C. : Category of Choices.
4) EFL.: Category concerning EFL knowledge.
5) Con.: Category concerning conceptual knowledge.
6) Soc.: Category concerning sociocultural knowledge.
7) Oth.: Category concerning other knowledge.
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It is clear in Table 6.13 that EFL middle school students identified the category of EFL
knowledge as the most important factors that affect their EFL reading comprehension.
But tertiary EFL majors have considered the category of sociocultural knowledge as
the No.1 factor that influences their EFL reading comprehension.
The different ranking of the No.1 choice between EFL middle school students and
tertiary EFL majors can be accounted for if taking into consideration a significant
difference in EFL knowledge between the two groups. Using the expected EFL
vocabulary size as an index, for example, the middle school graduates who have
completed the 6-year EFL language course are expected to acquire 3000 words while
the graduating tertiary EFL majors are expected to have an EFL vocabulary of 900012000 words (S.E.C., 1992, 1993; Design Group, 1990). It should not be too difficult
to infer from the notable difference in EFL vocabulary size that the two groups of
students differ considerably in their EFL knowledge.
Taking a closer look at the relations among the breakdowns in the previous tables,
especially in Table 6.14, we can see that the perceived importance of EFL vocabulary,
EFL syntax and formal structures decreases when the subjects’ Year-Level in the EFL
course increases. But the perceived importance of conceptual and sociocultural
knowledge increases along with the increase of the subjects’ Year-Level in the EFL
language course. In other words, so far as EFL reading comprehension is concerned, it
seems that the more EFL vocabulary, syntax and formal structures are learned, the less
importance is attached to them. As this occurs, greater importance is attached to
conceptual and sociocultural knowledge.
Furthermore, the point where sociocultural or conceptual knowledge replaces EFL
knowledge as the most important factor in shaping EFL reading comprehension seems
to fall somewhere between the conclusion of the secondary EFL education and the
initial period of tertiary EFL education, when the EFL learners have acquired an EFL
vocabulary of 3000 words and the basic EFL syntax and formal structures. (See the
lists of the vocabulary and the lists of EFL grammatical items in the appendixes of the
two curricula for secondary EFL language course [S.E.C. 1992, 1993].). This finding
seems to agree with what Laufer (1992) mentioned in her finding about L2
competence level (i.e. L2 threshold level).
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As for the nature of this language competence ceiling, it is believed to
be largely lexical (Ulijn, 1984; Ostyn et al., 1987; Laufer and Sim,
1985a and 1985b) and the number of words constituting the threshold
has been suggested to be 3000 word families, or 5000 lexical items.
(pp.96-97)

The inverse relation between the importance of EFL knowledge and the importance of
conceptual and sociocultural knowledge in terms of their contribution to EFL reading
comprehension is better revealed in Tables 6.13-14. In the two tables, the ranking of
the category of EFL factors drops from the No. 1 position with EFL middle school
students to the second position with tertiary EFL Year 1 majors and further down to
the third position with tertiary EFL Year 2 and Year 3 majors.
The marked difference in those Chinese EFL learners’ ranking of the top category of
factors offers indirect evidence in support of the L2 Linguistic Threshold Hypothesis.
It indicates that, so far as L2 reading comprehension is concerned, L2 knowledge is of
crucial importance for beginners as well as for those whose L2 competence has not
reached the threshold level, but it is not necessarily so with more advanced L2
learners.

6.2 Survey 2: An investigation of EFL middle school students'
perceptions of their conceptual and sociocultural knowledge

Survey 2 was an investigation of Chinese EFL middle school students' perceptions of
their conceptual and sociocultural knowledge. After the completion of Survey 1, it
became clear that, so far as EFL reading comprehension is concerned, Chinese EFL
middle school students tended to attach the greatest importance to the factors that
concerned their EFL knowledge or the EFL characteristics of the EFL text. Survey 2
was meant to find out how EFL middle school students’ prior conceptual and
sociocultural knowledge would relate to the difficulty that they found in their EFL
reading comprehension.
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Again, there were two kinds of approaches available: the objective experiment and the
subjective description. I decided to use the subjective description again for the
investigation of the conceptual and sociocultural contexts in which EFL texts were
presented and their relations to EFL middle school students' EFL reading
comprehension.
There were two reasons for me to make that decision. First, different people may
organise their conceptual and sociocultural knowledge differently. As noted earlier in
Chapter 2, according to connectionist schema theory, conceptual and sociocultural
knowledge is represented in the form of schemata. The connection weights of the
componential microfeatures, which determine the nature of the schemata involved, are
determined by learning experiences, which are bound to vary from person to person.
Furthermore, the eleven EFL textbooks used in secondary EFL education in China
cover a wide range of conceptual and sociocultural contexts. It would make little sense
if they were enumerated and dealt with individually in the survey. Some sort of
organisation is therefore necessary. It would be impossible to use objective
experiments to reach an agreement on the categorisation of those conceptual and
sociocultural contexts in terms of schemata.
Second, it would not be possible to investigate what conceptual and sociocultural
contexts may cause difficulty in Chinese EFL middle school students' EFL reading
comprehension if those contexts were not categorised in the first place.

6.2.1 Subjects

Survey 2 was also conducted in March 1998 in China. Subjects who participated in the
survey were all Chinese EFL middle school students. They were culturally and
linguistically more homogeneous and less heterogeneous than those who participated
in Survey 1 because they were all studying the same year in the middle school and
were of a similar age, ranging from 16 to 18.
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The survey involved three middle schools: two key middle schools (i.e. KM School
and KM2 School) and one ordinary school (OM2 School). Of the total of 374 subjects,
97 were from KM2 School; 125 were from OM2 School; and 153 were from KM
School (5 of them were auditors, that is, the informal students of the school).
The students who participated in the survey were all studying Senior Year 2. It would
be desirable if the subjects were studying Senior Year 3, because in that case, they
would have learned almost all the texts used for the EFL secondary education in
China. But, unfortunately, the graduating students of those middle schools were not
available. They were too busy preparing for the oncoming nation-wide tertiary
entrance examinations and were not supposed to take part in extra-curriculum
activities. The students studying Senior Year 2 were therefore the second best choice,
for they had already learned most of the EFL texts for the EFL course and should have
acquainted with most of the conceptual and sociocultural contexts that had been used
to introduce EFL in the course.

6.2.2 The questionnaire

To secure adequate comprehension of the questions, the questionnaire of Survey 2 was
also written in Chinese (see Appendix B), the native language of the subjects. It
comprised two parts.
Part 1 of the questionnaire was meant to categorise the conceptual and sociocultural
schemata that Chinese middle school EFL textbooks had involved. The subjects were
asked to refer to a list of 20 conceptual and sociocultural schemata provided in the
questionnaire, and identify those that they believed they needed in understanding their
EFL texts.
The list of conceptual and sociocultural schemata was constructed on a subjective
grouping of the related contexts. The table in Appendix C presents the details of all the
conceptual and sociocultural contexts identified in the EFL textbooks (i.e. Junior
English for China Book 1A, 1B, 2A, 2B, 3, Senior English for China Book 1A, 1B, 2A).
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The total of the schematic topics amounts up to 295. They were grouped into 20
categories in the questionnaire as follows:
1) Protocols for politeness (e.g. queue up/jump the queue...)
2) Daily activities (e.g. getting up, going to work, having meals, going to
bed...)
3) Daily conversation (e.g. greeting, introduction, likes and dislikes,
expressing gratitude...)
4) Daily life (e.g. at school, after school, at home…)
5) Date and time (e.g. day, week, month, season, year; hour, minute,
second; holidays, festivals...)
6) Asking and giving directions (e.g. teacher's instructions, asking for
directions on the street...)
7) Food (e.g. English food, Chinese food...)
8) Health (e.g. seeing a doctor, first aid...)
9) Environment (e.g. nature, wildlife, scenery, planting trees,
population...)
10) Identifying things and people
11) Jobs (e.g. factory worker, teacher, driver...)
12) Language (e.g. poetry, spelling, puns, BBC English programmes...)
13) Party (e.g. birthday, Christmas, Mid-Autumn Day...)
14) Shopping
15) Sports (e.g. human movements, sports meets, games, ...)
16) Stories (e.g. fables, Edison, Einstein, telephone, Necklace, Million
Pound Note ...)
17) Specialised subjects (e.g. computer, famous historical figures,
earthquake, geography, music, museum, newspaper, satellite...)
18) Travel (e.g. planning for an outing/travel, outing, traffic, traffic
accidents, transportation...)
19) Weather
20) Working (e.g. on a farm, at a factory, making/mending things...)

The students who participated in Survey 2 were all studying Semester 2, Senior Year
2, therefore they were supposed to have come across those schematic topics in their
EFL course.
Part 2 of the questionnaire was intended to identify the conceptual and sociocultural
schemata that might relate causally to difficulty in EFL reading comprehension. It was
one categorical Yes/No question. The Yes/No question was whether the participating
students would expect to encounter in their future EFL reading any difficulty relating
to the conceptual and/or sociocultural schemata provided in the list. Following the
question was the same list of conceptual and sociocultural schemata used in Part 1. It
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was provided as the source of choices for the multiple responses, from which the
subjects were asked to choose any number of relevant schematic categories where they
would expect difficulty to occur in their EFL reading comprehension.

6.2.3 The procedures

The survey was conducted in class. The teacher who participated in the survey gave a
brief introduction to the purpose of the survey. The participating students were advised
that the purposes of the present research project were to investigate the organisation of
their prior conceptual and sociocultural knowledge and their perception of the possible
conceptual and sociocultural contexts where they would expect to encounter difficulty
in their EFL reading comprehension.
The participating students were also told the estimated length of time required for
completing the questionnaire and they could tick as many schematic categories
provided in the list as necessary to indicate the conceptual and sociocultural areas
where they would expect some difficulty to occur in their EFL reading comprehension.
The subjects were also encouraged to contact directly the principal researcher through
the telephone number and postal address provided in the questionnaire. They were also
asked to sign their declaration should they agree to participate in the survey.

6.2.4 The results of Survey 2

The data collected from the 374 subjects in Survey 2 were entered into a database and
analysed with the software package, Microsoft Excel.
For Part 1, the investigation of the schematic organisation of prior conceptual and
sociocultural knowledge, 6441 (86.11%) out of 7480 responses were positive in
confirming the 20 conceptual and sociocultural categories provided in the list. The
details of the observed frequencies of the multiple responses to the list of 20
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conceptual and sociocultural categories and their relative frequencies are tabulated in
Table 6.15.
Table 6.15
An Investigation of the Organisation of Conceptual and Sociocultural Schemata
By EFL Middle School Students (Semester 1, Senior Year 2)
Category ID
Observed Freq.
1
285
2
331
3
355
4
303
5
328
6
336
7
351
8
361
9
349
10
163
11
265
12
288
13
350
14
352
15
346
16
360
17
359
18
327
19
348
20
284
Total
6441
Note: 1) Freq.: Frequencies.
2) N.: Number of subjects.

N.
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
7480

Relative Freq.
76.20%
88.50%
94.92%
81.02%
87.70%
89.84%
93.85%
96.52%
93.32%
43.58%
70.86%
77.01%
93.58%
94.12%
92.51%
96.26%
95.99%
87.43%
93.05%
75.94%
86.11%

It is clear in Table 6.15 that most of the subjects seem to agree on the overall
categorisation of the conceptual and sociocultural contexts they had come across in
their EFL texts. The only exception seems to lie in the No. 10 schematic category:
Identifying objects and people. The unexpectedly low rate of agreement on this
category was probably due to the wording of the schematic topic. By Identifying
objects and people, I refer to the sociocultural situations where sentence patterns like
"This is a book." and "Who is the man over there?" are used. Obviously, the highsounding topic must have misled the subjects to some academic and unfamiliar
scenarios and resulted in a rather low rate of agreement.
Part 2 of the questionnaire began with a Yes/No question as follows:
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Suppose that you are asked to read some texts that are similar to the
texts you have learned before, and that do not contain unknown words
or expressions. Do you think that the ideas that they involve will cause
difficulty in understanding the texts?

Two hundred and eighty-five (285) out of 374 subjects believed that they would not
encounter such difficulty. Only 23.8% subjects thought that they might come across
such difficulty (see Table 6.16).
Table 6.16
The Observed Answers to Question 1 of Part 2
By EFL Middle School Students (Semester 1, Senior Year 2)
Question 1
Negative
Positive

Observed Freq.
285
89

N.
374
374

Relative Freq.
76.20%
23.80%

Note: 1) Freq.: Frequencies.
2) N.: Number of subjects.
3) Negative: Negative response to the question.
4) Positive: Positive response to the question.

It seemed that at their stage of EFL learning, the majority of the subjects did not find
their

prior

conceptual

and

sociocultural

knowledge

insufficient

for

their

comprehension of the EFL texts that they had encountered in their EFL textbooks.
The subjects were then asked to identify the conceptual and sociocultural categories
which they would expect to be a source of difficulty if they were asked to read EFL
texts similar to what they had learned in their EFL textbooks. Table 6.17 provides the
breakdown of the multiple responses to the list and their relative frequencies.
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Table 6.17
The Observed Multiple Responses to the List 2 of Part 2
By EFL Middle School Students (Semester 1, Senior Year 2)
Category ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Total

Observed Freq.
50
24
31
35
42
29
32
47
82
77
42
117
22
21
39
67
146
55
28
51
1037

N.
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
374
7480

Relative Freq.
13.37%
6.42%
8.29%
9.36%
11.23%
7.75%
8.56%
12.57%
21.93%
20.59%
11.23%
31.28%
5.88%
5.61%
10.43%
17.91%
39.04%
14.71%
7.49%
13.64%
13.86%

Note: 1) Freq.: Frequencies.
2) N.: Number of subjects.

A comparison of Table 6.16 and Table 6.17 reveals an interesting discrepancy. Table
6.16 shows that 23.80% of the subjects expected that they would encounter in their
EFL reading comprehension the difficulty caused by their insufficient prior conceptual
and sociocultural knowledge. But Table 6.17 indicates that only an average of 13.86%
of the total subjects have identified the conceptual and sociocultural categories which
they would expect to be a source of difficulty in their EFL reading comprehension.
Such a discrepancy may well be accounted for, however, if one takes a closer look at
Table 6.17. In Table 6.17, there are two categories which have attracted responses that
surpassed 23.80% of the total subjects: the No. 12 and the No. 17 category. Obviously,
the students who responded positively to the general question (Question 1) must have
anticipated some difficulty in reading EFL texts involving some conceptual and
sociocultural knowledge that pertains to Categories 12 and 17. It seems that it was due
to the presence of the two exceptionally difficult categories that the percentage of
Positive responses amounted to 23.80%. Such outliers usually cause some distortion in
the average. That is why the distribution of the relative frequencies for the responses to
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Question 1 in Part I of the questionnaire appears to differ from the averaged
distribution of the relative frequencies for the responses to Questions 1-20 in Part II of
the questionnaire. Should the two categories be removed, the percentage of a positive
response in Table 6.16 would then be expected to drop to a level similar to the one
shown in Table 6.17, that is, somewhere around 13%.
Unlike the other categories in the list, which are concerned with sociocultural
knowledge, the two exceptional categories are different: the No. 12 category concerns
EFL knowledge and the genres of texts, such as poetry, spelling, puns and BBC
English programmes, while the No. 17 category concerns specialised subjects such as
computer, famous historical figures, earthquake, geography, music, museum,
newspaper and satellite. If the 20 categories included in the list are further divided into
three groups, respectively concerning the EFL knowledge, the conceptual knowledge
and the sociocultural knowledge, the average frequencies of the multiple responses
have been tabulated as follows:
Table 6.18
The Average Multiple Responses to the Three Categorical Groups
By EFL Middle School Students (Semester 1, Senior Year 2)
Categorical Group
EFL
Conceptual
Sociocultural
Total

Average Freq.
117
146
43
306

Relative Freq.
38.24%
47.71%
14.05%
100.00%

Note: 1) Freq.: Frequencies.
2) EFL linguistic: EFL linguistic category.
3) Conceptual: Conceptual category.
4) Sociocultural: Sociocultural category.

It seems in Table 6.18 that, when reading EFL texts similar to those used in EFL
middle school language course, those subjects tended to consider that the difficulty
would most likely occur in the conceptual (47.71%) and EFL categories (38.24%)
rather than in the sociocultural categories (14.05%).
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6.3 Conclusions of the two surveys

Three inferences have emerged from the two surveys: 1) EFL students, especially EFL
middle school students, in mainland China tend to believe that EFL readers’
knowledge of EFL, especially their command of EFL vocabulary, plays a crucial role
in determining the outcome of their EFL reading comprehension. However, they tend
to attach less importance to their knowledge of EFL, especially the knowledge of EFL
syntax and formal structures, as their EFL knowledge increases. In the meantime, the
conceptual and sociocultural knowledge seems to gain greater importance as the
importance of the knowledge of EFL seemingly decreases. Such inverse relationship
between the importance of EFL knowledge and conceptual and sociocultural
knowledge does not necessarily indicate, in my opinion, that the role of EFL
knowledge diminishes in importance in EFL reading comprehension as EFL learning
advances. Instead, it may well suggest that once EFL learners acquire sufficient EFL
knowledge, they would no longer be consciously aware of its role in their EFL reading
comprehension and thus tend to attach far less importance to it than they used to when
they were at the initial stage of EFL learning.
2) With EFL students in mainland China, the perceived importance of EFL knowledge
with regard to EFL reading comprehension seems to start diminishing around the
conclusion of secondary education, when the EFL students have acquired an EFL
vocabulary of about 3000 words and a basic knowledge of EFL syntax and formal
structures. The final replacement of EFL knowledge by conceptual or sociocultural
knowledge as the top factor that affects one’s EFL reading comprehension seems to
take place somewhere after the completion of the secondary EFL course, and that may
well be considered as an indication of the EFL threshold level for EFL students in
China.
3) The majority of EFL middle school students in mainland China seem to expect little
difficulty in understanding EFL texts which do not contain unknown EFL vocabulary
or expressions. Those who do expect to encounter difficulty in comprehending such
EFL texts tend to regard the conceptual and EFL knowledge as the source of difficulty
in EFL reading comprehension rather than the sociocultural knowledge.
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Two observations about the two surveys need to be noted. First, each of the two
surveys were about the prior knowledge that EFL learners believe is involved in their
EFL reading comprehension. It is quite possible that their beliefs deviate from their
actual performance in EFL reading comprehension and thus fail to provide a valid
account of their reading comprehension. Second, the two questionnaires may be said
to be biased against the factors other than linguistic, conceptual and sociocultural ones,
as few other factors have been included in the two surveys. Although it could be
argued that the subjects were invited to specify the factors that they thought to be
influential but not included in the questionnaire, few actually took the trouble to
supply them.
The conclusions inferred from the two surveys seem in agreement with the L2
Linguistic Threshold Hypothesis (discussed in Chapter 3): that L2 reading
comprehension is both a matter of language and a matter of reading. With beginning
L2 readers, L2 reading comprehension is more a matter of language than a matter of
reading. The findings of the two surveys also cast sidelight on the issue of the relations
between the knowledge of L1 and L2. It seems that the issue in L2 reading
comprehension education is not whether L2 language teachers should tap into L2
learners' L1 reading ability and L1-related knowledge, but how to tap into it to secure a
maximisation of the positive L1 transfer.

6.4 Summary

This chapter introduced the two surveys that were conducted early in 1998. They
investigated the EFL student’s prior knowledge, focusing on the EFL, conceptual and
sociocultural knowledge and their differing importance that EFL middle school
students and tertiary EFL majors perceived in terms of their contributions to EFL
reading comprehension.
The findings of the two surveys suggest that EFL readers with a lower EFL knowledge
tend to attach greater importance to their EFL knowledge and the greater their EFL
knowledge becomes, the less importance they will attach to it. Through detailed
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analyses of the data collected through the two surveys, the chapter offers a tentative
account of the difference shown in the subjects’ perceptions of the contributions that
their EFL, conceptual and sociocultural knowledge makes to their EFL reading
comprehension: the attainment of EFL knowledge and the content of reading materials
seem to be two major factors that determine an EFL student’s perception of the
importance of his/her EFL, conceptual and sociocultural knowledge in relation to their
contributions to EFL reading comprehension.
Through the analysis of the data collected in the two surveys, the EFL threshold for
Chinese EFL readers is hypothesised to lie somewhere beyond the level that the EFL
curriculum has stipulated for the graduates of senior middle schools in mainland China
(i.e. an EFL vocabulary of 3000 words and the basic EFL syntax and formal structures
listed in the curriculum [S.E.C., 1993]).
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Chapter 7
Validating the Computerised Prediction of the Values of EFL
Reading Comprehension

The two formulae, Formula VD and Formula SD, were based respectively on EFL
vocabulary difficulty and EFL syntax difficulty (discussed in Chapter 5) and they were
designed to predict the values of EFL reading comprehension. Like other English
readability formulae, their predictive validity needs to be tested.
Traditionally, readability formulae are applicable to readers at any levels, although
they tend to work better at some levels or with some topics. Formula VD and Formula
SD, with their special semestral categorisation of EFL vocabulary difficulty and EFL
syntax difficulty, have to confine their applications to the prediction of EFL reading
comprehension by EFL middle school students in China. Furthermore, the two EFL
indicators that the two formulae rely on are more linguistic-oriented, they are therefore
expected to work better where the EFL reading comprehension is more a matter of
language than a matter of reading (discussed in Chapter 3). According to the two
surveys discussed in Chapter 6, EFL middle school students in China tend to regard
EFL reading as a matter of language rather than a matter of reading, because EFL
knowledge in their views is usually the most important factor that affects their EFL
reading comprehension. It follows that the formulated approach discussed in Chapter 5
is to be tested with EFL middle school students in China for its predictive validity.
The verification of the predictive validity of Formula VD and Formula SD requires
some criterion which indicates how well the intended group of EFL readers
comprehend a given EFL text, or which represents the expert's subjective judgement of
the difficulty of the text involved. If the predicted values of EFL reading
comprehension generated by the two formulae correlate well with the criterion that
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indexes faithfully the readers' comprehension of the target EFL texts, then Formula
VD and Formula SD may claim to have good predictive validity. Otherwise, their
predictive validity would be problematic. Obviously, such verification depends very
much on the criterion of the reader's EFL comprehension. On the other hand, if the
predicted values thus generated correlate highly with the expert's judgement of the
difficulty of the target texts, then Formula VD and Formula SD may also have a strong
reason to claim for good predictive validity. Subjective as the expert's judgement is,
such judgement is usually based on long-standing experiences in EFL education and
can usually be trusted.
So far as EFL reading comprehension is concerned, the common criteria for
quantitative validation include the test scores of reading comprehension test questions,
the scores of re-call rates, and the cloze test scores (Bormuth, 1966; Klare, 1974-1975;
Connor, 1987; Chall & Dale, 1995). Due to the consideration of feasibility in the EFL
secondary education situation in China, the test scores of reading comprehension
questions have been adopted as the criterion for the verification of the predictive
validity of the formulae. In addition, with regard to its established status in EFL
education in China, the expert grading of the EFL texts used for EFL secondary
education in China has also been adopted as an indirect criterion. Furthermore, as the
average sentence length has been found to be a good indicator of the difficulty of a
text (discussed in Chapter 3), it has also been used as a referential criterion.
This chapter will be focused on the verification of the predictive validity of the two
formulae, Formula VD and Formula SD. It will consist of three parts: 1) the report of
the EFL reading comprehension tests conducted in 1998 and 1999 in China; 2) the
quantitative analysis of the validation coefficients between the predicted values and
the test score means, as well as the other two additional criteria; and 3) the discussion
of the results.
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7.1 Method

Two series of EFL reading comprehension tests were conducted separately in late
1998 and late 1999 in the form of EFL reading comprehension test. The two series of
tests used the same EFL texts but the questions based on the texts were different in the
language in which they were presented: the questions used in the 1998 series were in
Chinese while those in the 1999 series were in English. The 1998 series of EFL
reading comprehension tests were carried out in four middle schools and the 1999
series in six middle schools. Both series were conducted in Fuzhou, the capital city of
Fujian province, China. Both series of EFL reading comprehension tests were meant to
collect data about Chinese EFL middle school students' EFL reading comprehension
and to use the data as a criterion to test the predictive validity of the predicted values
of EFL reading comprehension generated by Formula VD and Formula SD, as
proposed in Chapter 5.

7.1.1 Subjects

There were 1688 subjects from four middle schools who participated in the 1998 series
of EFL reading comprehension tests. Following ethical protocols, they will be coded
respectively as KM. School, KM2. School, OM. School and OM2. School. The first
two schools were key middle schools and the other two schools were ordinary ones.
(See Chapter 6 for the discussion of the difference between these two kinds of schools
in China.)
At the time of the EFL reading comprehension tests in 1998, the 1688 subjects were
studying the secondary EFL language course at four different levels: Junior Year 2
(i.e. Semester 3), Junior Year 3 (i.e. Semester 5), Senior Year 1 (i.e. Semester 7) and
Senior Year 2 (i.e. Semester 9). (See Table 7.1a for the breakdown of the 1688
participants.)
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Table 7.1a
The Participants of the1998 Series of Tests
School
J. Year 2
J. Year 3
S. Year 1
I.D.
N
R. %
N
R. %
N
R. %
KM. School
93 32.52% 99 34.62% 96 33.57%
KM2. School 119 36.50% 118 36.20% 96 29.45%
OM2. School 114 26.70% 116 27.17% 120 28.10%
OM. School
114 26.09% 125 28.60% 86 19.68%
Total
440 26.07% 458 27.13% 398 23.58%
Note: 1) J.: Junior.
2) S.: Senior.
3) N: Number of subjects.
4) R. %: Relative frequencies.
5) T.N: Total number of subjects.
6) KM. School: Key Middle School.
7) KM2. School: Key Middle School 2.
8) OM2. School: Ordinary Middle School 2.
9) OM. School: Ordinary Middle School.

S. Year 2
Total
N
R. %
T.N
R. %
91 31.82% 286 100.00%
112 34.36% 326 100.00%
77 18.03% 427 100.00%
112 25.63% 437 100.00%
392 23.22% 1688 100.00%

In the 1999 series of EFL reading comprehension tests, 1738 EFL middle school
students from six middle schools took part. The six middle schools will be coded as
KM. School, KM2. School, KM3. School, KM4. School, OM. School and OM2.
School. Like those participants of the 1998 EFL reading comprehension tests, the 1738
participants of the 1999 EFL reading comprehension tests came from four different
year levels, namely Junior Year 2 (i.e. Semester 3), Junior Year 3 (i.e. Semester 5),
Senior Year 1 (i.e. Semester 7) and Senior Year 2 (i.e. Semester 9). (See Table 7.1b
for the breakdown of the 1738 participants.)
It is necessary to note that the two cohorts of the students who participated in the two
series of tests were different, and none of them had done both the 1998 and the 1999
tests, therefore, there was no such an issue as the effect of maturation or the
development of proficiency over the period of time between the two series of tests.
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Table 7.1b
The Participants of the1999 Series of Tests
School
I.D.
KM. School
KM2. School
OM2. School
OM. School
KM3. School
KM4. School
Total

N

J. Year 2
R. %

94
104
101
73
372

26.63%
20.84%
100.00%
100.00%
21.40%

J. Year 3
N
R. %
93
23.66%
115
36.05%
112
31.73%
169
33.87%

S. Year 1
N
R. %
95
24.17%
99
31.03%
99
28.05%
148
30.06%

S. Year 2
N
R. %
205
52.16%
105
32.92%
48
13.60%
76
15.23%

489

443

434

28.14%

Note: 1) N: Number of subjects.
2) R. %: Relative frequencies to the total.
3) T.N: Total Number subjects.
4) KM. School: Key Middle School.
5) KM2. School: Key Middle School 2.
6) OM2. School: Ordinary Middle School 2.
7) OM. School: Ordinary Middle School.
8) KM3. School: Key Middle School 3.
9) KM4. School: Key Middle School 4.

25.49%

24.97%

T.N
393
319
353
499
101
73
1738

Total
R. %
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

The subjects who participated in the two series of EFL reading comprehension tests
did not include any students from Junior Year 1 or Senior Year 3. The exclusion of
Junior Year 1 EFL middle school students was because of the fact that EFL middle
school students studying Semester 1 at Junior Year 1 level, according to the
Curriculum of English for Nine-Year Full-Time Compulsory Education: Junior Middle
Schools (S.E.C., 1992), were not supposed to undertake EFL reading comprehension
practice. The inclusion of Senior Year 3 students would have been desirable if it had
been possible. However, they were too busy preparing for the nation-wide tertiary
entrance examinations to have any interest in participating in extra-curricular
activities.

7.1.2 Materials

The EFL texts used in the 1998 and the 1999 EFL reading comprehension tests were
identical and they were all taken from Junior Reading Practice (Dong & Si, 1996a)
and Senior Reading Practice (Dong & Si, 1996b). As complementary reading
materials, Junior Reading Practice and Senior Reading Practice were designed
specially for the EFL textbooks, Junior English for China (Grant & Liu, 1996) and
Senior English for China (Jacques & Liu, 1997). There were two reasons for using the
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EFL texts from Junior/Senior Reading Practice. First, Junior/Senior Reading Practice
is a componential part of the Junior / Senior English for China (Grant & Liu, 1996;
Jacques & Liu, 1997). They were compiled by the people with necessary expertise and
established renown to develop good testing items, which may well reflect the
difficulties that the EFL text involves. Furthermore, reading the EFL texts from the
series could be counted as part of the program of the EFL course. The participating
teachers who were fully accountable for what happened in class would like the test to
relate as closely as possible to what had been stipulated in the curriculum. Secondly,
the organisational structure of Junior / Senior Reading Practice agrees with that for
Junior / Senior English for China, so the grading of the EFL texts in the series might
well serve as a criterion itself to test the predictive validity of the values of EFL
reading comprehension.
As noted the beginning of the chapter, testing the validity of the predicted values
generated by Formula VD and Formula SD relies on the design of the measurement of
reading comprehension. Without a reliable and objective measurement, the predicted
value will have no yardstick against which its predictive validity may be tested.
According to Klare (1971-1975), earlier readability formulae usually used the McCallCrabbs Standard Test Lessons in Reading (McCall and Crabbs, 1925, 1950, 1961) as a
criterion. However, since the late 1960’s, readability formulae have commonly used
cloze tests as a criterion (Bormuth, 1966; Klare, 1971-1975; Zakaluk & Samuels,
1988; Chall & Dale, 1995). But cloze is a test that is not used in EFL achievement
tests in China and some of the participating EFL language teachers did not feel like
using it in the test. In order to avoid clashing with the rigid teaching plan of the
participating schools and also to save the time which might be needed to introduce the
cloze test and to train the participants, only True/False and multiple choice questions
were used, for they are the two objective testing formats used in Junior/Senior
Reading Practice and in EFL achievement tests in China.
The 1998 series of EFL reading comprehension tests consisted of four different
reading comprehension tests, respectively for Junior Year 2 (Semester 3), Junior Year
3 (Semester 5), Senior Year 1 (Semester 7) and Senior Year 2 (Semester 9). Each of
the four tests included six different EFL texts. Of the six texts, two were for the first
two units of the corresponding textbook, another two for the central two units and the
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remaining two for the last two units. Therefore, the relationships between the six texts
in terms of their difficulty difference might represent both the smallest, the median and
the largest possible interval at the grading of the reading materials in Junior/Senior
Reading Practice. Each of the EFL texts was followed by five True/False or multiplechoice questions.
The questions following each of the EFL texts were based on the text and some were
copied from the original questions that appeared in Junior Reading Practice and
Senior Reading Practice and some others were adapted from the original ones. They
were meant to find out what information the reader had gained through reading and
how well the information had been comprehended. Therefore, they were criterionreferenced rather than norm-referenced in nature and the difficulty value and the
discrimination rate were not the major concerns either. What was of crucial
importance was the homogeneity of the test items, as they were meant to measure the
same reading ability.
Furthermore, as the linguistic vehicle through which those questions were presented
could cause problem in comprehension, special efforts were made to tackle the
methodological problem. According to Chen and Donin (1997, p. 211), using L1 or L2
to access L2 comprehension is a methodological concern that should not be
overlooked.
Until quite recently, most researchers have used L2 production to assess
comprehension of L2 texts, (e.g., Alderson & Urquhart, 1988; Carrell,
1983; Connor, 1984; Alters & Wolf, 1986). Recently, researchers who
have shown that people appear to recall more and display more higherlevel processing when recall is in their native language rather than in
their L2 (Donin & Silva, 1993; Lee, 1986) have brought into question
the validity of many of the earlier studies that used target language
recall.
To ensure that the comprehension of the testing questions themselves did not get in the
way, the 1998 series of reading comprehension tests were written in Chinese (i.e. the
readers' L1) and those in the 1999 series were written in English (i.e. the readers' L2).
Through comparing the test score means of the two series of EFL reading
comprehension tests, it would be possible to find out whether the difference in the
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access to comprehension would significantly affect the result of comprehension
measurement.
In view of the comparability of the questions presented in L1 and L2, all the questions
that appeared in the 1998 series in Chinese also reappeared in the 1999 series in
English, except those which were targeted at the understanding of English phrasal
verbs and idiomatic expressions, such as hurry up, to be new in the school, … The
English translations of these questions would be either the same as those that appeared
in the texts or paraphrases of the original expressions. In the former case, the question
could not be considered a question of comprehension but a question of word
identification. In the latter case, the question would be testing not only the reader's
understanding of the original text but also the understanding of the paraphrasing
expression and the relationship between them.
In order to compare the effects of different linguistic accesses, the 1999 tests included
ten questions, five were the English translations of the questions used in the 1998 tests
and the other five were different. Furthermore, the True/False and multiple-choice
questions taken or adapted from Junior Reading Practice (Dong & Si, 1996a) and
Senior Reading Practice (Dong & Si, 1996b) were rearranged in such a way as to
capture as many as possible the perfunctory answers. As the investigations would be
conducted in the form of achievement tests, it was presumed that some subjects might
be uncooperative, especially those who were poor at EFL. If so, the subjects who
perfunctorily filled in each blank with a letter without actually doing the reading might
not be able to detect the change of the type of question and thus mistake a True/False
question for a multiple-choice question, or vice versa. Such purposeful mingling of
True/False questions with multiple-choice questions has proved to be effective when
the data of the 1999 series were put to analysis. From Table 7.2, it is clear that the
number of valid answers collected and the number of participants taking part in the
1998 series of EFL reading comprehension tests were in complete agreement at each
of the six year levels. But for the statistics for the 1999 series of tests, they differed
from text to text.
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Table 7.2
The Valid Answers Collected in the 1998/1999 Tests
Year Level

Text ID

Junior Y2
Junior Y2
Junior Y2
Junior Y2
Junior Y2
Junior Y2
Junior Y3
Junior Y3
Junior Y3
Junior Y3
Junior Y3
Junior Y3
Senior Y1
Senior Y1
Senior Y1
Senior Y1
Senior Y1
Senior Y1
Senior Y2
Senior Y2
Senior Y2
Senior Y2
Senior Y2
Senior Y2

1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6
1
2
3
4
5
6

Year 1998
No. of Valid Answers /
(No. of Participants) , %
100%
440 (440)
100%
440 (440)
100%
440 (440)
100%
440 (440)
100%
440 (440)
100%
440 (440)
100%
458 (458)
100%
458 (458)
100%
458 (458)
100%
458 (458)
100%
458 (458)
100%
458 (458)
100%
398 (398)
100%
398 (398)
100%
398 (398)
100%
398 (398)
100%
398 (398)
100%
398 (398)
100%
392 (392)
100%
392 (392)
100%
392 (392)
100%
392 (392)
100%
392 (392)
100%
392 (392)

Year 1999
No. of Valid Answers /
(No. of Participants), %
98.92%
367 (372)
99.73%
370 (372)
97.57%
362 (372)
98.92%
367 (372)
97.30%
361 (372)
97.84%
363 (372)
98.57%
482 (489)
97.55%
477 (489)
98.98%
484 (489)
97.14%
475 (489)
97.14%
475 (489)
99.59%
487 (489)
95.26%
422 (443)
98.87%
438 (443)
97.07%
430 (443)
95.26%
422 (443)
93.45%
414 (443)
91.65%
406 (443)
99.08%
430 (434)
99.08%
430 (434)
99.54%
432 (434)
98.16%
426 (434)
93.55%
406 (434)
98.39%
427 (434)

It was a pity that there was no way to sift out those perfunctory ones in the 1998 series
at the stage of analysis, but, fortunately, the perfunctory ones are usually small in
number (see Table 7.2b), most of them stay in the range of (0.41%, 2.96%) with only a
couple of exceptions that got beyond 6% in the 1999 series of tests. Therefore,
generally speaking, the impacts of cheating and the illegitimate use of aids in the tests
were not significant and have not been taken into account in the following analyses.

7.1.3 Procedures

Both the 1998 and the 1999 series of EFL reading comprehension tests were
conducted in class as part of the existing teaching program. The subjects were asked to
read the EFL texts and answer the questions based on those texts.
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In the 1998 series of EFL reading comprehension tests, the subjects were told not to
use a dictionary although they could take as much time as they needed to complete the
test, provided that it did not exceed the time limit of the period.
The purpose of ruling out the use of dictionary was to ensure that the unknown EFL
vocabulary in the text would remain unknown and thus would not clash with the
semestral rating of those words in the formulated analysis of the EFL vocabulary
difficulty of the text.
By allotting sufficient time to the test, it was hoped that the risk of "the anomaly of
attention" and "the anomaly of recall" (discussed in Chapter 6) would be reduced to
the minimum level. With the removal of the factors that have been found to be the
major cause of impaired reading performance in Survey 2, the reading performance in
the tests was expected to be a representative sample of the subject's theoretically 'true'
EFL reading comprehension potential. However, unfortunately, this arrangement about
timing turned out to have had an unexpected side effect on the subjects. The EFL
reading comprehension test seemed different from what the subjects usually had and
thus lost considerable face-validity. Some of the subjects, therefore, did not take the
test as seriously as they did with a real test and did the reading comprehension
questions perfunctorily.
In the 1999 series of EFL reading comprehension tests, the subjects were again told
not to use dictionary. However, to maintain the face validity of the test, they were
required to complete the tests in a specific time.

7.1.4 Computerisation of the formulated prediction of the value of EFL
reading comprehension

The computer program that I designed specially to perform the formulated prediction
of the value of EFL reading comprehension is called EFL Readability Evaluation
System (ERES for short). It was written in Visual Basic 5.0 and runs on Windows 95
and Windows 98 operating systems. It consists of three modules: the module for file
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manipulation, the module for generating the predicted value of EFL reading
comprehension, and the module for printing the analytic results.
The module for file manipulation has the functions similar to most of those that are
available in Microsoft Word. It creates new files for the user to enter EFL texts that
need to be processed for the predicted value of EFL reading comprehension. It opens
the files that have already been stored in the disk for the program to process. It also
allows the user to highlight part of a file and get the highlighted part to be processed
for the predicted value of EFL reading comprehension. Furthermore, it offers the user
most of the editing functions found in Microsoft Word, such as highlighting, selecting,
cutting, copying, pasting, formatting (e.g. font type, font size, font colour, bold, italic
and underline), undoing editing, etc. All the files created by the module are in the
format known as "Rich Text Format (*.rtf)", but the files in other file types such as
"Text Only (*.txt)", "Text Only with Line Breaks (*.txt)", "MS-DOS Text Only
(*.txt)", "MS-DOS Text with Line Breaks (*.txt)" can also be processed, provided that
the program has been instructed to do so.
The module for generating the predicted value of EFL reading comprehension is the
central module of the program. It processes the EFL text or the highlighted (i.e.
marked) passage specified by the user and generates the corresponding predicted value
of EFL reading comprehension. The analytic results can be viewed on the screen,
saved as a file or printed out on the specified printer. The analytic statistics generated
by the module include the predicted values of EFL reading comprehension with regard
to the EFL vocabulary difficulty and the EFL syntax difficulty. Also generated are the
ratio between the word forms and the lexemes used in the text, the average sentence
length, the sequential and the categorised listing of the individual lexemes used in the
text and their corresponding semestral numbers.
The module for generating the predicted value of reading comprehension uses a
database to store the EFL vocabulary that EFL middle school students are expected to
learn. In the database, each entry (i.e. case) includes four fields, respectively storing
the information about its word form, the relevant lexeme, its part of speech and its
semestral categorical number and the number of lesson where they first occur in
Junior / Senior English for China (Grant & Liu, 1996; Jacques & Liu, 1997). The
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database may be maintained and updated by the user through the software package,
Microsoft Access.
For the production of the expected value of EFL reading comprehension, the user
needs to specify the EFL passage or text to be processed. The passage may consist of a
single word, a sentence, a paragraph or a whole article. The user may also use the
cursor to highlight a part of a file and submit the part to the program for processing.
Without specifying the target file or passage, the program will issue an error message
and will not execute the command issued by the user.
As soon as the target EFL text or passage is specified and the module is activated by
the user to generate the predicted values of EFL reading comprehension of an EFL
text, the program will prompt a request for the user to input the semester-lesson
number that the intended group of EFL readers are currently studying. The semesterlesson number is a four or five digit number: the first three digits indicate the number
of the lesson that the intended group of EFL readers are currently studying, and the
other one or two digits give the semestral number that the group are studying. For
example, the semester-lesson numbers, 1001 and 12056, indicate respectively
"Semester 1, Lesson 1" and "Semester 12, Lesson 56".
With the information about the number of the lesson and the number of the semester
that the intended group of EFL readers are studying, the program can identify
accurately the expected average sentence length and the cut-off point on the list of the
EFL vocabulary. This semester-lesson number entered by the user is of crucial
importance because it sets up the link between the formula and the intended group of
readers and thus executes the intended effective control over the variables discussed in
Chapter 5.
For the production of the expected value of EFL reading comprehension based on EFL
vocabulary difficulty, the user would also be prompted with questions about the words
that the program has found in the EFL text but not in the list of the EFL vocabulary
that the intended group of EFL readers are expected to have learned formally in class.
The user is expected to identify whether the word in question is a name (disregarding
if it is a name of a person or a name of a place). If it is a name, then its vocabulary
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difficulty will be treated the same as the words learned in Semester 1, otherwise it will
be treated as an unknown word. When the program comes across a compound with the
hyphen(s) to separate its componential free morphemes, say, "take-away", the user is
prompted with a request, and is expected to inform the program whether the
componential free morphemes, "take" and "away", are to be treated as separate words
or not. If the user tells the program to process the componential free morphemes of the
compound, "take" and "away", as separate words, then the componential free
morphemes, "take" and "away", will be assigned respectively their corresponding
vocabulary difficulty values. Consequently, the compound "take-away" will not be
treated as one word and will not be assigned a vocabulary difficulty value. But if the
program is told otherwise, then the vocabulary difficulty value of the compound will
be generated according to the information provided in the database. Due to the abovementioned specific processing of hyphen, the user is not supposed to use a hyphen at
the end of a line to avoid word wrapping. Furthermore, if hyphen is used as dash, it
should be preceded and followed by a space.
For the production of the expected value of EFL reading comprehension based on EFL
syntax difficulty, a full stop is treated as a decimal point if it is followed by a number.
If it is not followed by a number, then it is processed as a full stop. Therefore, a full
stop is not recommended to be used as a marker of a numbered list, such as "1.", "2."
etc, for it will then be treated not as a marker of an item on a list but as a full stop. But
when three full stops appear consecutively as a punctuation mark of ellipsis, they will
be treated as a marker of the end of a sentence, even when they appear in the middle of
a sentence. Like a full stop, an exclamation mark and a question mark will also be
treated as makers of the end of the sentence. A colon, a semi-colon, a quotation mark
(either single or double), or a hyphen (either used as a hyphen or as a dash) are all
treated as intrasentential punctuations and will not terminate a sentence. Any breach to
the rules specified above will cause an error in counting the total number of the
sentences and the average sentence length of the text under analysis and lead to
erroneous analytic results.
The module for printing the analytic results displays the analytic results on the screen,
if it is instructed to do so. It also offers the function of toggling the display between the
analytic results and the EFL text or passage that the user has specified. The module
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also allows the user to print out the analytic results on the printer available.
Generally speaking, the program is a rather powerful and versatile software package
and has a user-friendly interface. Most of the commands that are commonly found in
the programs run on Windows 95 or Windows 98 are also available in the program.
For example, a progress bar will demonstrate the progress when the program is
instructed to generate the predicted value of EFL reading comprehension of a text, the
user may expand the window, minimise the window or terminate the program at any
time by clicking the relevant icons, the user may also undo the editing by clicking the
relevant icon, etc…

7.2 Results

The data collected in the two series of tests were very large in quantity, about 180,000
items in all. They were all entered into a database, but they required considerable preprocessing before they could be submitted for statistical analyses.

7.2.1 Numerical transformation of categorical data

The data collected in the tests were all categorical in nature: Ts or Fs for True/False
questions; A, B, C or D for multiple-choice questions. All the incorrect answers were
assigned a value of 0 and only the correct ones took the value 1. Consequently, the full
score for each of the six EFL texts used in the 1998 series of tests was 5, since they
each contained five questions; but the full score for the same six EFL texts used in the
1999 series of tests was 10, as they each were followed by ten questions.
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7.2.2 Mean scores grouped in line with the year-levels, institutions and
tests

For both the 1998 and the 1999 series, there were four different year-levels and four
different EFL reading comprehension tests involved. Subjects from each year-level in
the same series of tests took the same EFL reading comprehension test, which, as
noted previously, consisted of six different EFL texts. Tables 7.3a-d and 7.4a-d
tabulate the test score means for the 1998 and the 1999 series of tests. In these tables,
the score means are cross-classified by institutions and followed by the group means.

School

Table 7.3a
The Test Score Means for the 1998 Series of Tests
At Junior Year 2 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

KM. School 4.90(.30) 4.76(.50) 3.97(.96) 4.77(.53) 4.27(.84) 4.18(1.00)
KM2. School 4.91(.49) 4.61(.77) 3.13(1.26) 4.39(.95) 3.63(1.53) 2.84(1.68)
OM. School 4.91(.43) 4.66(.70) 4.03(1.12) 4.53(.77) 4.29(.75) 4.03(.85)
OM2. School 4.99(.09) 4.62(.80) 3.81(.97) 4.43(.72) 4.49(.72) 3.64(1.21)
Means
4.93(.05) 4.66(.03) 3.74(.47) 4.53(.07) 4.17(.45) 3.67(.61)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.
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Total

26.86(2.56)
23.51(4.26)
26.44(2.88)
25.98(2.33)
25.70(1.58)

School

Table 7.3b
The Test Score Means for the 1998 Series of Tests
At Junior Year 3 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

School

Table 7.3c
The Test Score Means for the 1998 Series of Tests
At Senior Year 1 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

School

Table 7.3d
The Test Score Means for the 1998 Series of Tests
At Senior Year 2 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

KM. School 4.61(.53) 4.23(.83) 4.71(.75) 4.66(.63) 4.85(.39) 4.95(.22)
KM2. School 4.69(.55) 4.38(.78) 4.86(.42) 4.18(.84) 4.49(.65) 4.93(.50)
OM. School 4.36(.53) 4.09(.61) 4.31(.81) 4.47(.87) 4.82(.63) 4.93(.49)
OM2. School 4.53(.72) 3.40(1.03) 4.12(1.01) 3.40(1.19) 3.85(1.17) 4.47(.98)
Means
4.55(.12) 4.03(.38) 4.50(.30) 4.18(.48) 4.50(.40) 4.82(.20)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.

KM. School 4.40(.77) 3.16(.84) 3.31(.73) 4.56(.72) 4.85(.41) 4.85(.38)
KM2. School 4.26(.82) 2.99(.79) 3.49(.82) 4.42(.96) 4.74(.46) 4.48(.41)
OM. School 3.86(.80) 2.94(.17) 3.07(.81) 4.21(.86) 4.57(.66) 4.42(.77)
OM2. School 3.62(1.14) 2.75(.86) 2.87(.78) 3.53(1.36) 4.28(1.01) 3.86(1.30)
Means
4.04(.36) 2.96(.17) 3.19(.27) 4.18(.46) 4.61(.25) 4.40(.41)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.

KM. School 4.23(.91) 3.22(1.11) 4.41(1.10) 4.71(1.01) 3.69(1.24) 4.13(.97)
KM2. School 4.55(.75) 3.52(1.01) 4.77(.42) 4.82(.74) 3.81(.88) 4.41(.79)
OM. School 3.66(1.11) 2.95(.92) 4.43(.71) 4.43(.76) 3.35(1.13) 4.04(.91)
OM2. School 4.31(.73) 3.73(.93) 4.66(.58) 4.73(.62)
3.9(.90) 3.65(1.01)
Means
4.19(.38) 3.36(.34) 4.57(.18) 4.67(.17) 3.69(.24) 4.06(.31)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.
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Total

28.00(1.93)
27.53(1.98)
26.98(2.32)
23.77(4.13)
26.57(1.66)

Total

25.14(1.94)
24.38(1.86)
23.07(2.43)
20.90(3.53)
23.37(1.86)

Total

24.38(4.14)
25.88(2.14)
22.85(3.08)
24.97(2.07)
24.52(1.27)

School

Table 7.4a
The Test Score Means for the 1999 Series of Tests
At Junior Year 2 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

School

Table 7.4b
The Test Score Means for the 1999 Series of Tests
At Junior Year 3 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

School

Table 7.4c
The Test Score Means for the 1999 Series of Tests
At Senior Year 1 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

KM3. School 9.21(1.45) 8.83(1.68) 7.37(2.02) 8.22(1.79) 7.70(1.96) 6.63(1.53)
KM4. School 9.93(.25) 9.62(.59) 8.10(1.25) 9.19(.84) 8.23(1.77) 7.86(1.49)
OM. School 9.65(.57) 9.43(.76) 7.42(1.45) 8.81(.98) 8.50(1.29) 8.04(1.41)
OM2. School 9.48(.84) 9.07(1.20) 7.09(1.58) 8.75(1.14) 7.68(1.45) 7.77(1.48)
Means
9.57(.30) 9.24(.35) 7.50(.43) 8.74(.40) 8.03(.41) 7.58(.64)
Note: 1) KM3. School: Key Middle School 3.
2) KM4. School: Key Middle School 4.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.

KM. School 8.71(1.26) 8.08(1.20) 8.67(1.45) 7.81(1.67) 9.27(1.16) 8.67(1.65)
KM2. School 9.22(1.20) 7.45(1.27) 8.37(1.44) 7.65(1.37) 9.29(1.20) 9.11(1.22)
OM. School 9.46(.84) 8.20(1.31) 8.86(1.20) 8.36(1.42) 9.38(.85) 8.90(1.26)
OM2. School 8.53(1.30) 7.43(1.49) 8.43(1.57) 7.30(1.59) 8.91(1.57) 8.41(1.75)
Means
8.98(.43) 7.79(.41) 8.58(.23) 7.78(.44) 9.21(.21) 8.77(.30)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.

KM. School 8.02(1.37) 8.88(1.03) 8.43(1.28) 8.75(1.31) 8.25(1.27) 7.85(1.13)
KM2. School 8.06(1.56) 9.11(1.03) 7.76(1.31) 8.84(1.53) 8.24(1.62) 7.67(1.22)
OM. School 7.51(1.41) 8.65(1.24) 7.57(1.08) 8.42(1.39) 7.79(1.58) 7.08(1.61)
OM2. School 6.77(1.51) 7.73(1.67) 7.32(1.52) 8.25(1.88) 6.94(1.79) 7.39(1.39)
Means
7.59(.60) 8.59(.60) 7.77(.48) 8.57(.28) 7.81(.62) 7.50(.34)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.

249

Total

48.26(7.78)
52.94(3.71)
51.94(3.35)
49.92(4.88)
50.77(2.09)

Total

51.44(4.84)
51.27(5.48)
53.16(3.97)
49.65(6.53)
51.38(1.43)

Total

50.29(4.26)
50.02(4.74)
47.36(4.29)
44.64(5.80)
48.08(2.65)

School

Table 7.4d
The Test Score Means for the 1999 Series of Tests
At Senior Year 2 Level
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

KM. School 8.67(1.25) 9.05(1.07) 8.10(1.39) 8.85(1.08) 8.17(1.29) 8.54(1.12)
KM2. School 8.39(1.17) 8.95(.93) 8.11(1.06) 9.01(1.08) 7.82(1.35) 8.84(1.26)
OM. School 7.91(1.48) 8.78(1.03) 8.23(1.29) 9.47(1.01) 6.61(1.41) 8.18(.78)
OM2. School 7.48(1.56) 8.09(1.77) 7.19(1.70) 7.75(1.33) 7.14(1.55) 7.09(1.50)
Means
8.11(.53) 8.72(.43) 7.91(.48) 8.77(.73) 7.44(.70) 8.16(.76)
Note: 1) KM. School: Key Middle School.
2) KM2. School: Key Middle School 2.
3) OM. School: Ordinary Middle School.
4) OM2. School: Ordinary Middle School.
5) The figures in the brackets are the corresponding standard deviations.

Total

51.27(4.13)
51.23(4.03)
51.54(3.21)
45.58(5.29)
49.91(2.89)

7.2.3 Reliability of the tests

"Reliability refers to the consistency of scores obtained by the same persons when reexamined with the same test on different occasions, or with a different set of
equivalent items, or under other variable examining conditions" (Anastasi, 1984, p.
102). According to Anastasi (1997), Cohen, Swerdlik and Smith (1992), and Kaplan
and Saccuzzo (1997), there are different types of reliability: Test-Retest Reliability,
Alternate-Form Reliability, Split-Half Reliability, Kuder-Richardson Reliability,
Coefficient Alpha and Scorer Reliability. The outstanding characteristics of the
approaches to the estimation of those types of reliability have been tabulated by
Cohen, Swerdlik and Smith (1992, p.147) as follows:
Table 7.5
Summary of Reliability Types
Types of
reliability

Number
of testing
sessions

Test-retest
Alternate-form
(with time interval)
Alternate-form
(consecutive
administrations)
Split-half

2
2

Number
of test
forms
1
2

1

2

Item sampling

Pearson r

1

1

Item sampling

Inter-item
consistency
Scorer

1

1

1

1

Item sampling
Test heterogeneity
Scorer differences

Pearson r between equivalent test halves
Spearman-Brown adjustment
Kuder-Richardson for dichotomous items;
coefficient alpha for multi-point items
Pearson r or percent agreement or Kappa
coefficient

Source(s) of error
variance

Statistical Procedure(s)

Time interval
Time interval

Pearson r
Pearson r
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It is clear from Table 7.5 that both Test-Retest Reliability and Alternate-Form
Reliability require either two administrations of the test or two test forms and thus are
not applicable to the 1998 and the 1999 tests, as they consisted of only one form and
were completed in a single testing session. Split-Half Reliability is unlikely to be
suitable, as the tests of the1998 series comprised only five reading comprehension
questions for each EFL text, which could not be evenly divided and were too small in
number. Scorer Reliability would not be relevant either, since all the test items used in
the tests were objective in nature and would not give rise to any difference in scoring.
The only relevant reliability from the above table is the Reliability of Inter-Item, which
is calculated through either the Kuder-Richardson Formula 20 (Anastasi, 1997, p.98)
or Coefficient Alpha (Anastasi, 1997, p. 99) developed on the basis of the KuderRichardson Formula 20 by Cronbach.
Initially, the reliability of the tests used in the two series will be tested through the
Kuder-Richardson Formula 20, rtt = (

n SDt2 − ∑ pq
(Anastasi, 1997, p.98), as all
)
n −1
SDt2

the test items in the tests were dichotomous in nature and were always scored as right
or wrong. The Kuder-Richardson Reliability estimates for the two series of tests are
tabulated as follows (Tables 7.6):
Table 7.6a
The Kuder-Richardson Reliability estimates for the 1998 and the 1999 series of tests
1998
1999

Junior Year 2
0.7494
0.7897

Junior Year 3
0.7660
0.7770

Senior Year 1
0.6383
0.7132

Senior Year 2
0.6629
0.6622

It is clear from Table 7.6a that all the eight tests used in the 1998 and the 1999 series
of EFL reading comprehension tests have reliable inter-item consistency. In other
words, they all appear to test the same ability.
According to Kaplan and Saccuzzo (1997, p. 112), "coefficient alpha is a more general
reliability coefficient than KR20" and Cohen, Swerdlik and Smith (1992, p. 145) also
point out that "coefficient alpha is the preferred statistic for obtaining an estimate of
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internal consistency reliability". In order to make sure that coefficients of the
reliability of the tests used in the EFL reading comprehension tests were robust and
reliable, the eight tests were also tested for their internal consistency through
Coefficient Alpha, rtt = (

n SDt2 − ∑ ( SDi2 )
, (Anastasi, 1997, p.99). The resultant
)
n −1
SDt2

estimates were tabulated in Table 7.7.

Table 7.6b
The Coefficient Alpha estimates for the 1998 and the 1999 series of tests
1998
1999

Junior Year 2
0.7488
0.7925

Junior Year 3
0.7654
0.7831

Senior Year 1
0.6373
0.7456

Senior Year 2
0.6620
0.6694

A cursory comparison of Table 7.6a and Table 7.6b would be sufficient to confirm the
similarity between the Kuder-Richardson Reliability estimates and Coefficient Alpha
estimates of the two series of EFL reading comprehension tests.
In order to find out whether there was any text whose deletion might considerably
improve the overall reliability estimates, Coefficient Alpha analysis in SPSS was used.
The deletion of any of the texts used in the tests did not improve or worsen the
estimates of the inter-item reliability (see Tables 7.7a-b). This has offered additional
evidence of the robustness of the reliability estimates that have been found in the tests
through the application of Kuder-Richardson 20 Formula and Coefficient Alpha.
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Table 7.7a
Reliability Estimates If Item Deleted (1998 Series)
Year-Level
Junior Year 2

Junior Year 3

Senior Year 1

Senior Year 2

Text ID
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

Alpha if Item Deleted
.7429
.7380
.6840
.7022
.6841
.6174
.7843
.7407
.7307
.6864
.7018
.7219
.6052
.6165
.6075
.5499
.5745
.5508
.6333
.6485
.5873
.5489
.6096
.6632

Table 7.7b
Reliability Estimates If Item Deleted (1999 Series)
Year-Level
Junior Year 2

Junior Year 3

Senior Year 1

Senior Year 2

Text ID
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6
Text 1
Text 2
Text 3
Text 4
Text 5
Text 6

Alpha if Item Deleted
.7451
.7439
.7717
.7430
.7731
.8055
.7720
.7469
.7572
.7362
.7293
.7448
.6861
.7241
.7247
.7112
.6661
.7090
.6480
.6311
.6161
.5877
.5953
.6260
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In summary, the Kuder-Richardson20 and Coefficient Alpha reliability tests (see
Tables 7.6-7) of the tests with large samples (see Tables 7.1-2) have shown that the
tests used in the two series of tests have good inter-item consistency. The high
reliability estimates of the tests indicate that these tests have high homogeneity and
that the test items appear to measure the same trait or ability (Cohen, Swerdlik &
Smith, p.142). In the tests, test items may not appear to test the same thing: some may
be targeted at the understanding of English grammar, some others may be aimed at the
comprehension of English phrasal verbs, and still others may be focused on the
interpretation of some idiomatic expressions in English. However, if the test has a high
reliability estimate, the test may be said to measure the same ability. In the present
situation, the tests with fairly high inter-item reliability estimates may therefore be said
to be rather homogeneous and their varying test items may be said to measure the
same EFL reading comprehension ability.

7.2.4 The correlations between test score means and text
grading/average sentence lengths

As noted at the beginning of the chapter, the test score means have been adopted as the
major criterion against which the predictive validity of the two formulae, Formula VD
and Formula SD (discussed in Chapter 5), are to be tested. In addition, the expert
grading and the average sentence lengths of the EFL texts used in the tests and in the
EFL textbooks will also be used as additional or referential criteria for the verification
of the predictive validity of the formulae. The previous section has shown that the test
scores collected in the EFL reading comprehension tests have shown considerable
inter-item reliability. In this section, the three criteria will be examined in terms of
their mutual correlation, to find out how well they are correlated and how reliable they
are if they are to be used as criteria for the verification of the predictive validity of the
two formulae.
The examination of the relationship among the three criteria will be conducted mainly
through the Pearson Correlation Coefficient to test for the linear relationship between
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the relevant two variables. Just as Weiss and Jassett noted (1987, p.525), linear
correlation coefficient is "a single number that can be used to describe the strength of
the linear (straight-line) relationship between two variables".
It must be noted that the presence or absence of a linear correlation may assume
different importance as the properties of the variables vary. Some variables may have
a correlation coefficient close to zero and yet they may have a very strong non-linear
relationship. So far as the verification of the predictive validity of Formula VD and
Formula SD is concerned, however, the linearity is important. This is because the
predicted value of EFL reading comprehension generated by the formulae is expected
to correlate linearly and negatively with the difficulty of the EFL text under testing but
positively with the test score mean which represents the average of the intended group
of readers' comprehension of the text. In other words, the greater the predicted value
is, the less difficult the target EFL text is expected to be for the intended reader and the
higher the EFL reading comprehension test score is expected to be obtained by the
intended group of EFL readers.

7.2.4.1 The correlation between test score means and text grading

Before the test score means for the 1998 and the 1999 series of EFL reading
comprehension tests and the expert grading of the EFL texts used in the tests were put
to test, it was necessary to quantify the expert grading of the EFL texts. As a matter of
fact, the only available basis for the quantification of the expert grading was the
sequence in which the EFL texts were presented in Junior / Senior Reading Practice
(Dong & Si, 1996a, 1996b).
An EFL text in the two series can be said to have been ordered in two dimensions: the
semestral sequence across six year-levels and the sequence within the same book for
the same semester. The expert grading of an EFL text used in the tests was meant to
quantify at once both the ordinal positions in terms of semestral sequence and in terms
of the individual semester. The principle for the quantification was to use a decimal
rather than a round number to denote the expert grading. The preference for a decimal
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number was due to its readability. The one or two digits to the left of the decimal point
could indicate the semester number while the two digits to the right of the decimal
point show the number of unit for which the EFL text had been designed as back-up
reading material. Without additional explanation, it would not be possible for a round
number to convey the two-dimensional ordinary information of a text.
As an illustration of the quantification of the expert grading adopted for the present
project, consider an EFL text that is carried in the book designed specifically for the
students studying Semester 3 and that is a complementary reading practice for Unit 1.
The grading for the text will be quantified as 3.01. The digit, 3, in the grading
indicates that the text has been designed for students studying Semester 3, showing its
relation with texts designed for other year-levels. The other two digits to the right of
the decimal point, 01, denote that the text is complementary reading practice for Unit
1, signifying its relation with texts designed for the other units in the same textbook.
The underlying presumption for transforming the ordinary sequential numbers into
quantitative ones was that the difficulty difference between the EFL texts for two
consecutive units was the same as the chronological difference between the units in the
semester. Similarly, the difficulty difference between the EFL texts for the same unit
number but in two consecutive semesters was supposed to be the same as the
chronological difference between the two semesters. Such a quantification of ordinary
data was based on an expedient perception of the difficulty of an EFL text in relation
to the time it is supposed to take in learning. If the statistical analysis could prove the
validity of such quantification of ordinary data, the expert grading would lose its
validity as a criterion for testing the predictive validity of the formulae.
If the expert grading of the EFL texts is thus quantified, and if there should exist a
linear negative correlation between the test score means and the expert grading of the
EFL texts, then the quantification of the expert grading would be justified. It would
then be right to claim that the higher the text grading is, the more difficult the text
tends to be and the lower the comprehension score is likely to be.
Pearson Correlation Coefficient was used to test whether there existed any significant
linear correlation between the text grading and the test score means of the 1998 and
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the 1999 series. Two-tailed significance level was adopted because no presumption
had been made about the positive or negative nature of the correlations between them,
if there should be any.
In Tables 7.8 and Table 7.9 below, the test score means of the 1998 and the 1999
series appear to have a negative linear correlation with the expert grading, with a
correlation coefficient of -0.76 in Table 7.8 and another negative correlation
coefficient of -0.81 in Table 7.9. It must be noted that there is no consensus on the cutoff point for an acceptable Pearson correlation coefficient, as the standard of
acceptability varies from situation to situation, depending on the requirement for the
accuracy of the prediction that may be made on the data. Statisticians tend to regard a
Pearson Correlation Coefficient of 0.7 or above as an acceptable estimate for claiming
a linear correlation between the two variables at issue, as the r2 of 0.7 is about 0.5,
which means the resultant regression line may explain up to 50 percent of the
variations of the dependent variable.

Table 7.8
Correlations Between Test Score Means and Text Grading
In the 1998 Series of Tests
Year-Level
Pearson Correlation
Sig.(2-tailed)
Junior Year 2
-0.761
0.079
Junior Year 3
0.549
0.260
Senior Year 1
0.664
0.151
Senior Year 2
-0.021
0.969
Note: 1) Means98: the test score means of the 1998 series of tests.
2) Sig.: Significance.
3) N.: Number of cases.

N.
6
6
6
6

Table 7.9
Correlations Between Test Score Means and Text Grading
In the 1999 Series of Tests
Year-Level
Pearson Correlation
Sig.(2-tailed)
Junior Year 2
-0.807
0.052
Junior Year 3
0.370
0.470
Senior Year 1
-0.342
0.507
Senior Year 2
-0.470
0.347
Note: 1) Means99: the test score means of the 1999 series of tests.
2) Sig.: Significance.
3) N.: Number of cases.
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N.
6
6
6
6

The negative correlation coefficients between the test score means and the expert
grading, -0.761 in Table 7.8 and -0.807 in Table 7.9, suggest that there might well be a
linear relation between the two variables. So far as the Junior Year 2 level in the
sample is concerned, the higher the expert grading for a text, the lower test score
means will be, and vice versa. Such a negative correlation therefore indicates the
validity of the test score means and the expert grading of the texts used in the tests at
the Junior Year 2 level.
Correlation coefficients between the test score means and the expert grading in Tables
7.8 and Tables 7.9, however, were not high enough to support a claim for a linear
relationship between the two variables at the other three year-levels. To account for
this absence of linear correlation, it is necessary to look into at least two possible
causes. First, the grading of the EFL texts taken from Junior / Senior Reading Practice
(Dong & Si, 1996a, 1996b) for the three year-levels failed to represent the difficulty
difference among the texts concerned. In other words, although the text grading
ascended regularly from low to high, the actual difficulty of these texts did not do so.
The easier text would have been given a higher grading than the more difficult ones
when it had preceded the more difficult ones in the source book. If considered from
another point of view, the failure of the expert grading could also be conceived as the
discrepancy in its measurement of the difficulty of the text. That is to say, the
difficulty difference between two consecutive texts did not correspond to the
difference in their grading. For example, there are three texts: Text1 is graded as 3.01,
Text2 as 3.02, and Text3 as 3.08. There would not be a linear correlation between the
grading of the texts and the difficulty of the texts, if the difficulty difference between
Text1 and Text2 was not proportional to that between Text1 and Text2. Second, the
difficulty difference between the questions was not proportional to that between the
corresponding EFL texts. To continue to use the previous example, if the difficulty
difference between the questions based on Text1 and those based on Text2, was not
proportional to the difficulty difference between Text1 and Text2, there would not be a
linear correlation between the grading of the texts and the difficulty of the texts either.
To test these two hypotheses, it is necessary to have an established criterion against
which the three hypotheses can be verified. But there does not seem to be any suitable
criterion in existence. McCall-Crabbs Standard Test Lessons in Reading (McCall &
258

Crabbs, 1961), which is the criterion commonly used in the United States for testing
readability formulae, is not applicable to the EFL learning situation in middle schools
in China. The only possible criterion appears to be the twelve average sentence lengths
for the twelve semesters, for they could be worked out on the basis of the
corresponding set of EFL textbooks, Junior / Senior English for China (Grant & Liu,
1996; Jacques & Liu, 1997). Again, the ordinary nature of the sequential semester
numbers is quantified on the principle which has been adopted in the quantification of
the expert grading of the EFL texts used in the tests.
Pearson Correlation Coefficient was used to test the relationship between the twelve
average sentence lengths and the corresponding twelve semestral numbers. The
analytic statistics demonstrated an almost perfect, statistically significant, linear
correlation with the average sentence lengths and the semester numbers. (See Table
7.10 for the details of the sentence lengths and the analytic statistics in Table 7.11 and
Figure 7.1.)

Table 7.10
The Average Sentence Lengths and the Textbooks
S.1
S.2
S.3
S.4
S.5
S.6
S.7
S.8
S.9
S.10
S.11
S.12
A.S.L. 3.7182 4.2210 4.9487 5.3646 6.2883 8.2793 9.8560 10.0223 12.5315 13.2583 14.5155 15.3290

Note: 1) S.: Semester.
2) A.S.L.: Average Sentence Length.

Table 7.11
The Correlation Between the Semester Numbers and
The Average Sentence Lengths of the Corresponding EFL Texts
Pearson Correlation
Sig.(2-tailed)
N.
0.990**
0
12
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) Sig.: Significance.
3) N.: Number of cases.
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Figure 7.1 Scatter Plot of Semester Number and A.S.L.

It is clear from Table 7.11 and Figure 7.1 that the average sentence lengths of the EFL
texts in the textbooks correlate very well with the 12 ascending numbers of the
semesters involved. In other words, the quantitative data (see Table 7.11 and Figure
7.1) have shown that the quantified numbers of semesters and the average sentence
length are two highly correlated variables. If the quantified numbers of the 12
semesters from 1 to 12 may be considered as a valid indicator of the pre-supposed
improvement of an EFL student's reading ability, then the average sentence length may
also be considered a valid pre-supposed indicator of such an ability.
The two variables, the expert grading and the average sentence length, of the EFL
texts used in the tests were then tested with Pearson Correlation Coefficient for their
relationship. The underlying consideration was that if the coefficients between them
demonstrated a linear correlation at the other three year-levels, then the validity of the
expert grading might be said to have been proved indirectly.
The expert grading and the average sentence lengths for the 24 EFL texts used in the
1998 and the 1999 series of tests are tabulated in Table 7.12.
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Table 7.12
The Average Sentence Lengths of the Six EFL Texts
Junior Year 2
Junior Year 3
Text G.
A.S.L.
Text G.
A.S.L.
3.01
5.21
5.01
8.74
3.02
4.96
5.02
11.14
3.07
5.61
5.07
8.04
3.08
7.78
5.08
15
3.13
8.62
5.13
10.36
3.14
8.69
5.14
10.11
Note: 1) Text G.: Expert Text Grading.
2) A. S. L.: Average Sentence Lengths.

Senior Year 1
Text G.
A.S.L.
7.01
13.76
7.02
10.09
7.07
26.08
7.08
9.94
7.13
22.64
7.14
12.91

Senior Year 2
Text D.
A.S.L.
9.01
9.92
9.02
14.05
9.06
15.57
9.07
10.17
9.11
10.81
9.12
12.04

From Table 7.12, it is rather obvious that, except for Junior Year 2, the average
sentence lengths of the texts used in the tests are not as regularly ascending as they are
in the EFL textbooks (cf. Table 7.10). In an extreme case, the average sentence length
of a text with a rating of 7.07 is 26.08 but that for the following text (with a rating of
7.08) is merely 9.94. It seems therefore that the texts in Junior/Senior Reading
Practice (Dong & Si, 1996a, 1996b) are arranged with little regard to the average
sentence length. Taking into consideration the apparent discrepancy between the
expert grading and the average sentence length of the EFL texts used in the tests, the
two variables cannot be expected to have a correlation coefficient similar to that
between the number of the semesters and the average sentence lengths of the EFL
texts used in the textbooks (see Tables 7.10-11). Such estimation is clearly supported
by the correlation coefficients in Tables 7.13, where, except for the Junior Year 2
level, none of the correlation coefficients could support a claim for a linear correlation
between the two variables.
It must be noted that the high correlation coefficient, 0.933, in Table 7.13 provides a
further proof of the validity of the expert grading at the Junior Year 2 level. At the
same time, the low correlation coefficients the other three year-levels in Tables 7.13
indicate that the variable of expert grading may lack the necessary validity in terms of
linearity if used as a criterion at the other three year-levels.
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Table 7.13
The Correlation Between Text Grading and
The Average Sentence Lengths for Junior Year 2 Test
Year-Level
Pearson Correlation
Sig.(2-tailed)
Junior Year 2
0.933**
0.007
Junior Year 3
0.123
0.260
Senior Year 1
0.302
0.561
Senior Year 2
-0.109
0.837
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) Sig.: Significance.
3) N.: Number of cases.

N.
6
6
6
6

In short, the statistics (see Table 7.8 and Table 7.9) show that the test score means
correlate linearly with the expert grading of the texts used in the tests at the Junior
Year 2 level only, which has found further support in the high correlation coefficient
between the expert grading and the average sentence lengths at the Junior Year 2 level
(see Table 7.13). But linearity seems absent in the relationship between the test score
means and the expert grading at the other three year-levels (see Table 7.8 and Table
7.9). There does not appear to be a linear correlation either between the expert grading
and the average sentences at the other three year-levels (see Tables 13). Since the
variable of average sentence length has long been considered as a useful indicator of
syntactic difficulty in readability formula research (discussed in Chapter 3), its low
correlation coefficients with the expert grading may suggest that the expert grading of
the EFL texts used at the other three year-levels is lacking in validity to serve as a
desirable criterion for the verification of the predictive validity of Formula VD and
Formula SD. It is also possible to conjecture, however, that the sequential arrangement
of the EFL texts in the source books does not conform to the ascending order of text
difficulty or that the questions asked of each of the texts used at the other year-levels
do not reflect the difficulty or ease of the text indicated by the sequence in which they
appear in the source books. To tackle the indeterminacy of the issue, it is necessary to
examine some other relationships among the variables involved.
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7.2.4.2 The correlation between test score means and the average
sentence lengths

Now that the validity of the expert grading as an indicator of the difficulty of a text
used in the tests has been shown to lack in evidence, a test of the relationship between
the test score means and the average sentence lengths may help to find an answer to
the question about the absence of linear correlation between the test score means and
the expert grading at the three higher year-levels in the tests. The test score means and
the average sentence lengths of the texts used in the tests were tested with Pearson
Correlation Coefficient for their relationship. The underlying consideration was that if
the two variables could be found to correlate linearly, then the difficulty of the
questions posed in the tests at the three year-levels was proportional to the difficulty of
the corresponding texts. If so, this would be evident of the unsatisfactoriness of the
expert grading at the three higher year-levels and the other hypothetical account of the
difficulty difference between the questions that was not proportional to that between
the corresponding EFL texts could then be discarded.
The relationship between the test score means and the average sentence lengths of the
EFL texts, however, has turned out to be low in linearity except at the Junior Year 3
level (see Tables 7.14a-d). At the other three year-levels, the correlation coefficients
did not get beyond a value of 0.6. But the overall negative correlation coefficients
between the two variables do suggest that the greater the average sentence length is,
the lower the score mean tends to be. This is particularly clear at Junior Year 2 and
Junior Year 3 levels (see Tables 7.14a and 7.14b).

It is rather clear from Tables 7.14a-d that, although there was a tendency for the test
score means and the average sentence lengths to correlate negatively at the Junior Year
2 and Junior Year 3 levels, the correlation coefficients in Tables 7.17 a-b were not
statistically significant to justify such a claim. In other words, the average sentence
length could explain about 40% of the variations of the test score means at these two
year-levels, leaving the majority of the variations unexplained.
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Table 7.14a
The Correlations Between Test Score Means and
The Average Sentence Lengths of the EFL Texts at Junior Year 2 Level
Means98
Means99
Means99(T)
1
.983**
.855*
r
.
0
0.03
Sig. (2-tailed)
6
6
6
N
.983**
1
.887*
Means99
r
0
.
0.018
Sig. (2-tailed)
6
6
6
N
.855*
.887*
1
Means99(T)
r
0.03
0.018
.
Sig. (2-tailed)
6
6
6
N
-0.456
-0.526
-0.191
A.S.L.
r
0.364
0.284
0.717
Sig. (2-tailed)
6
6
6
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) Means98: the test score means for the 1998 series of tests.
4) Means99: the test score means for the 1999 series of tests.
5) Means99(T): the text test score means for the 1999 series of tests, when only the
scores for the English translations of the 1998 questions are included.
6) A.S.L.: Average Sentence Length.
Means98

A.S.L.
-0.456
0.364
6
-0.526
0.284
6
-0.191
0.717
6
1
.
6

Table 7.14b
The Correlations Between Test Score Means and
The Average Sentence Lengths of the EFL Texts at Junior Year 3 Level
Means98
Means99
Means99(T)
1
0.792
0.771
r
.
0.06
0.073
Sig. (2-tailed)
6
6
6
N
0.792
1
.903*
Means99
r
0.06
.
0.014
Sig. (2-tailed)
6
6
6
N
0.771
.903*
1
Means99(T)
r
0.073
0.014
.
Sig. (2-tailed)
6
6
6
N
-0.557
-0.663
-0.81
A.S.L.
r
0.251
0.151
0.051
Sig. (2-tailed)
6
6
6
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) Means98: the test score means for the 1998 series of tests.
4) Means99: the test score means for the 1999 series of tests.
5) Means99(T): the text test score means for the 1998 series of tests, when only the
scores for the English translations of the 1998 questions are included.
6) A.S.L.: Average Sentence Length.
Means98
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A.S.L.
-0.557
0.251
6
-0.663
0.151
6
-0.81
0.051
6
1
.
6

Table 7.14c
The Correlations Between Test Score Means and
The Average Sentence Lengths of the EFL Texts at Senior Year 1 Level
Means98
Means99
Means99(T)
1
-0.415
0.478
r
.
0.413
0.338
Sig. (2-tailed)
6
6
6
N
-0.415
1
0.322
Means99
r
0.413
.
0.533
Sig. (2-tailed)
6
6
6
N
0.478
0.322
1
Means99(T)
r
0.338
0.533
.
Sig. (2-tailed)
6
6
6
N
-0.019
-0.499
-0.188
A.S.L.
r
0.972
0.314
0.721
Sig. (2-tailed)
6
6
6
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) Means98: the test score means for the 1998 series of tests.
4) Means99: the test score means for the 1999 series of tests.
5) Means99(T): the text test score means for the 1998 series of tests, when only the
scores for the English translations of the 1998 questions are included.
6) A.S.L.: Average Sentence Length.
Means98

A.S.L.
-0.019
0.972
6
-0.499
0.314
6
-0.188
0.721
6
1
.
6

Table 7.14d
The Correlations Between Test Score Means and
The Average Sentence Lengths of the EFL Texts at Senior Year 2 Level
Means98
Means99
Means99(T)
1
-0.135
0.251
r
.
0.798
0.632
Sig. (2-tailed)
6
6
6
N
-0.135
1
.884*
Means99
r
0.798
.
0.019
Sig. (2-tailed)
6
6
6
N
0.251
.884*
1
Means99(T)
r
0.632
0.019
.
Sig. (2-tailed)
6
6
6
N
-0.1
-0.149
0.085
A.S.L.
r
0.85
0.778
0.873
Sig. (2-tailed)
6
6
6
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) Means98: the test score means for the 1998 series of tests.
4) Means99: the test score means for the 1999 series of tests.
5) Means99(T): the text test score means for the 1998 series of tests, when only the
scores for the English translations of the 1998 questions are included.
6) A.S.L.: Average Sentence Length.
Means98

A.S.L.
-0.1
0.85
6
-0.149
0.778
6
0.085
0.873
6
1
.
6

It is clear that the correlation coefficients between the text score means and the
average sentence lengths were low at all the four year-levels in the tests, and that the
variable of average sentence length even failed to correlate linearly with the text score
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means at the Junior Year 2 level. Taking into consideration the proved reliability of the
tests and the proved linear relationship between the text score means and the expert
grading at the Junior Year 2 level, the variable of average sentence length does not
seem to possess sufficient statistical strength to serve as a desirable criterion for the
verification of the predictive validity of Formula VD and Formula SD, so far as the
given sample is concerned (i.e. the EFL texts used in the tests). On the other hand, the
low correlation coefficients between the test score means and the average sentence
lengths only half answered the question about the absence of linear correlation
between the test score means and the expert grading at the three higher year-levels.
That is, although the lack of validity of the expert grading serving as a criterion at the
three higher year-levels for the sample used in the investigation has been proved, the
cause of this absence of linearity between the two variables at the three levels is not
clear. It could be the fault of the expert grading that caused the problem; but it could
also be the fault of the questions posed in the tests that give rise to the problem.

7.2.4.3 The correlation between the test score means of the 1998 and the
1999 series of tests

Apart from the relationship between the test score means and the average sentence
lengths of the texts, Tables 7.14a-d also demonstrate the relationship between the test
score means of the 1998 and the 1999 series of tests. Theoretically, the test score
means of the two series of EFL reading comprehension tests should be linearly
correlated, because they have been conducted at the same year-levels in the same
schools and they have used the same EFL texts for reading. The statistics show that
linear correlation exists clearly at the Junior Year 2 level, as the correlation coefficient
is as high as 0.98 in Table 7.14a. The strength of the correlation coefficient is reduced
significantly to 0.77 at the Junior Year 3 level, but it is still acceptable. When it comes
to the other two higher year-levels, Senior Year 1 and Senior Year 2, the correlation
coefficients become very low. It is -0.42 at the Senior Year 1 level and -0.14 at the
Senior Year 2 level.
Such a rapid deterioration of the linearity in the relationship between the test score
means of the two series of tests would be difficult to account for in terms of sampling
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or in terms of what may be called variations in the subjects’ reading abilities. In the
first place, except for the Junior Year 2 level, the subjects who participated in the tests
at the three year-levels in the two series of tests were from the same middle schools,
therefore they tended to share more similarities than those from different schools.
However, interestingly enough, it was at the level of Junior Year 2 that the subjects of
the two series of tests came from different schools, and it was also at this year-level
that the score means demonstrated a highly linear correlation. Second, the subjects
who participated in the two series of tests were rather large in number: 1688 for the
1998 series and 1738 for the 1999 series, and each of the test score means was the
average of about 400 cases (see Tables 7.1-2). With so large a sample size, the
idiosyncratic differences among individual participants in terms of their L2 reading
abilities are usually statistically insignificant.
Now that the sampling of the population does not seem a likely cause for the
deterioration of the linearity between the test score means of the two series of tests,
what can then be the cause? It is even more unlikely for the EFL texts to be the cause.
As noted earlier in the chapter, the EFL texts used in the two series of tests were
exactly the same. The possible cause for such a deterioration of linearity in their
relationship seems to lie in the questions that were used in the tests or in the
performance between the two batches of subjects in their EFL reading comprehension.
The questions used in the two series of tests differ in two ways: first, they differ in the
linguistic access to comprehension, that is, they measured the reader's comprehension
through different languages; second, they also differ in the questions actually posed in
the test, as the 1999 series included some questions that were not used in the 1998
series. If it is right to say that the correlation coefficients for "Means98" and
"Means99" revealed a changing linearity between the two variables as the
corresponding year-level increased, they offer little help in determining the cause of
the problem. Is it the difference in language or the difference in the questions
themselves that might cause the deterioration of the correlation coefficients between
the two variables as the year-level increased?
To find an answer to the question about the cause of the deterioration, it is necessary to
remove from the test score means of the 1999 series the portion for the questions that
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appeared in the 1999 series of tests but not in the 1998 series of tests. In Tables 7.14ad, the variable, "Means99(T)", stands for the test score means of the 1999 series with
the removal of the portion for the additional questions in the 1999 series. It is clear
from Tables 7.14a-d that the removal of the influence of the additional questions from
the test score means of the 1999 series did not improve the linearity in the relationship
between the two variables (i.e. "Means98" and "Means99(T)"). It is obvious that
"Means98" and "Means99(T)" differ only in their linguistic access: "Means98" is
associated with Chinese in the 1998 series while "Means99(T)" with English in the
1999 series. The correlation coefficients between "Means98" and "Means99(T)"
demonstrated the same deteriorating pattern in distribution. The correlation coefficient
was high at the Junior Year 2 level but diminished rapidly as the year-level increased
(see Tables 7.14a-d).
It follows from the analysis of the statistics shown in Tables 7.14a-d that it is unlikely
to be the questions added to the 1999 series that caused the deterioration of the linear
relationship between the 1998 and the 1999 score means. It seems more likely to be
the difference in linguistic access to comprehension that caused the problem. The
correlation coefficients between "Means98" and "Means99(T)" indicate that the
difference in linguistic access to comprehension did not have the same effect on the
subjects coming from the four different year-levels. Its influence over EFL reading
comprehension seemed to increase as the year-level increased. At a lower level, the
difference in language access could be ignored, as a high linear correlation is found
between the two variables at the Junior Year 2 level after removing the additional
questions from the 1999 series. But its influence over comprehension becomes more
and more significant as the year-level increases. It seems that, as the complexity of
EFL and the complexity of the conceptual and sociocultural presumptions made by the
text increase, the difference in the linguistic access to the reader's comprehension may
result in different test scores. What is easy when expressed in L1 may not be so when
presented in L2, and vice versa.
In summary, the analytical statistics indicate that tests used at Junior Year 2 level and
the test score means collected at this year level are the best in their reliability and show
a highly linear relationship. In other words, so far as this sample (i.e. the two series of
tests) is concerned, the test score means, the expert text grading and the average
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sentence lengths have worked best at the Junior Year 2 level as criteria for the
verification of the predictive validity of the formulae. This has clearly been borne out
by the analyses of the correlation coefficients between the test score means and the
grading of the EFL texts, between the average sentence lengths of the EFL texts and
the grading of the EFL texts, and between the 1998 and the 1999 test score means. It is
at the Junior Year 2 level that the test score means correlate linearly with the expert
grading of the EFL texts used in the test. It is also at this year-level that the test score
means of the 1998 and the 1999 series of EFL reading comprehension tests show a
linear correlation significant at the 0.01 level. It is still at this year-level that the
average sentence lengths and the grading of the texts used in the tests demonstrate a
highly linear correlation.
It follows that, if Formula VD and Formula SD are to be tested against some data for
their predictive validity, the data should be derived from the Junior Year 2 level in the
sample selected for the tests. In other words, the most reliable and valid data collected
in the two series of tests have to be those coming from the Junior Year 2 level. That is
to say, the most suitable EFL texts to be used for the verification of the predictive
validity of the two formulae should be the six EFL texts used in the tests for the Junior
Year 2 level. But in order to give a complete picture of the two series of tests
conducted at the four different year-levels, the statistics of the data collected at the
other three higher year-levels will continue to be presented together with those at the
Junior Year 2 level in the rest of the chapter. Similarly, although the most reliable test
score means to be used to test the predictive validity should be those attained by the
subjects at the Junior Year 2 level, the score means for the other three year-levels will
also be used in testing the predictive validity of the formulae under examination. It
follows that, if variables like the expert grading and the average sentence length
should be used to test the predictive validity, they would be expected to work best at
the Junior Year 2 level. This does not imply, of course, that Formula VD and Formula
SD are meant to work well only when the text is simple. What it signifies is that so far
as the reliability and validity of the data that have been collected in the 1998 and 1999
tests are concerned, the data collected at the Junior Year 2 level are the most reliable
and valid.
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7.2.5 The correlations between the score means and the predicted values
of EFL reading comprehension, and between the predicted values of EFL
reading comprehension and the grading of the EFL texts used in the
tests

As a necessary procedure of the validation of the predictive validity, the test score
means collected in the two series of tests and the predicted values of EFL reading
comprehension were tested for linear correlations. The statistical analysis of the
relation between them was based on the text score means of the EFL reading
comprehension tests conducted at the same year level and the corresponding predicted
values of EFL reading comprehension generated by the computerised Formula VD and
Formula SD. Again, the two-tailed rather than one-tailed significance level was used,
as the variables could not be presumed to be positively or negatively correlated.
The predicted values of EFL reading comprehension were analysed in relation to the
grading of the EFL texts used in the tests and the average sentence lengths of the
corresponding EFL texts so as to find out if there existed any linear correlation. The
underlying consideration has been that if the predicted values of EFL reading
comprehension and the test score means are linearly correlated, then the former should
also be found to correlate with the grading of the EFL texts and/or the average
sentence lengths in a similar pattern as the test score means did.
The test score means and the predicted values of EFL reading comprehension
generated by Formula VD and Formula SD were tested, using Pearson Correlation
Coefficient. The analytic statistics are tabulated in Tables 7.15a-d.
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Table 7.15a
The Correlations between Test Score Means and
The Predicted Values of EFL Reading Comprehension at Junior Year 2 Level
ReadVoc
ReadSyn Text Grading
A.S.L.
Means98_99
1.00
0.43
-0.73
-0.46
0.99**
ReadVoc
r
.
0.39
0.10
0.36
0.00
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
0.43
1.00
-0.89*
-0.97**
0.49
ReadSyn
r
0.39
.
0.02
0.00
0.33
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
-0.73
-0.89*
1.00
0.93*
-0.79
Text Grading
r
0.10
0.02
.
0.01
0.06
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
-0.46
-0.97**
0.93*
1.00
-0.53
A.S.L.
r
0.36
0.00
0.01
.
0.28
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
0.99**
0.49
-0.79
-0.53
1.00
Means98_99
r
0.00
0.33
0.06
0.28
.
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) Means 98_99: the test score means of the 1998 and the 1999 series.
7) r: Pearson Correlation Coefficient.
8) N.: the Number of the cases.
9) Sig.: Significance.
Table 7.15b
The Correlations between Test Score Means and
The Predicted Values of EFL Reading Comprehension at Junior Year 3 Level
ReadVoc
ReadSyn Text Grading
A.S.L.
Means98_99
1.00
0.18
0.03
-0.11
0.57
ReadVoc
r
.
0.73
0.96
0.83
0.23
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
0.18
1.00
-0.01
-0.87*
0.69
ReadSyn
r
0.73
.
0.99
0.03
0.13
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
0.03
-0.01
1.00
0.12
0.45
Text Grading
r
0.96
0.99
.
0.82
0.37
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
-0.11
-0.87*
0.12
1.00
-0.63
A.S.L.
r
0.83
0.03
0.82
.
0.18
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
0.57
0.69
0.45
-0.63
1.00
Means98_99
r
0.23
0.13
0.37
0.18
.
Sig. (2-tailed)
6.00
6.00
6.00
6.00
6.00
N
Note: 1) * Correlation is significant at the 0.05 level (2-tailed).
2) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
3) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
4) A.S.L.: Average Sentence Length.
5) Means 98_99: the test score means of the 1998 and the 1999 series.
6) r: Pearson Correlation Coefficient.
7) N.: the Number of the cases.
8) Sig.: Significance.
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Table 7.15c
The Correlations between Test Score Means and
The Predicted Values of EFL Reading Comprehension at Senior Year 1 Level
ReadVoc
ReadSyn Text Grading
A.S.L.
1.00
0.84*
-0.24
-0.91*
r
.
0.04
0.65
0.01
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
0.84*
1.00
-0.18
-0.96**
ReadSyn
r
0.04
.
0.73
0.00
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
-0.24
-0.18
1.00
0.30
Text Grading
r
0.65
0.73
.
0.56
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
-0.91*
-0.96**
0.30
1.00
A.S.L.
r
0.01
0.00
0.56
.
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
0.48
0.39
0.41
-0.40
Means98_99
r
0.34
0.45
0.41
0.43
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) Means 98_99: the test score means of the 1998 and the 1999 series.
7) r: Pearson Correlation Coefficient.
8) N.: the Number of the cases.
9) Sig.: Significance.
ReadVoc
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Means98_99
0.48
0.34
6.00
0.39
0.45
6.00
0.41
0.41
6.00
-0.40
0.43
6.00
1.00
.
6.00

Table 7.15d
The Correlations between Test Score Means and
The Predicted Values of EFL Reading Comprehension at Senior Year 2 Level
ReadVoc
ReadSyn Text Grading
A.S.L.
1.00
-0.56
-0.01
0.55
r
.
0.25
0.99
0.25
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
-0.56
1.00
0.25
-0.98**
ReadSyn
r
0.25
.
0.63
0.00
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
-0.01
0.25
1.00
-0.14
Text Grading
r
0.99
0.63
.
0.79
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
0.55
-0.98**
-0.14
1.00
A.S.L.
r
0.25
0.00
0.79
.
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
0.23
0.64
0.50
-0.57
Means98_99
r
0.66
0.17
0.31
0.24
Sig. (2-tailed)
6.00
6.00
6.00
6.00
N
Note: 1) ** Correlation is significant at the 0.01 level (2-tailed).
2) * Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) Means 98_99: the test score means of the 1998 and the 1999 series.
7) r: Pearson Correlation Coefficient.
8) N.: the Number of the cases.
9) Sig.: Significance.
ReadVoc

Means98_99
0.23
0.66
6.00
0.64
0.17
6.00
0.50
0.31
6.00
-0.57
0.24
6.00
1.00
.
6.00

Consider in the first place the difference and similarity between Tables 7.15a and
Tables 7.15b-d. First, at the Junior Year 2 level, the predicted values of EFL reading
comprehension generated by Formula VD on the basis of EFL vocabulary difficulty,
"ReadVoc", was linearly correlated with the test score means "Means98_99" at the 2tailed 0.01 significant level, but it was not so at the other three year-levels in Tables
7.15b-d. The linear correlation at the Junior Year 2 level appeared to indicate that, at
this year-level, the higher the predicted value of EFL reading comprehension was, the
higher the text score mean tended to be, and vice versa.
Pearson correlation coefficients provide a measure of the strength of the linear
association between two variables, but they do not directly inform on the predictive or
explanatory power of their corresponding regression line. Through a simple
regression, a linear regression is calculated for the pair of variables, "ReadVoc" and
"Means98_99", at the Junior Year 2 level (see Table 7.16).
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Table 7.16
Summary of Linear Regression Statistics of "ReadVoc" and "Means98_99"
Model

R

R Square

1

0.9894

0.9789

Adjusted R
Square
0.9736

Std. Error of the
Estimate
0.1125

It is clear from Table 7.16 that the predicted value of reading comprehension
generated on the bases of the EFL vocabulary difficulty has high predictive validity. It
could predict up to 98% (i.e. "R Square") of the variability of the reader's reading
comprehension (i.e. "Means98_99") at the Junior Year 2 level.
As for the difference between Table 7.15a and Tables 7.15b-d, it is also clear that
linearity in the relationship between "ReadVoc" and "Means98_99" deteriorates
rapidly as the corresponding year-level increases. This might be due to the difference
in the contribution that the prior knowledge indicated by the EFL vocabulary might
make to EFL reading comprehension. It might also be the quality of the data that
caused the problem. (This will be further discussed later in the chapter.)
Second, unlike "ReadVoc", the predicted values of EFL reading comprehension
generated by Formula SD on the basis of the EFL syntax difficulty, "ReadSyn", show
little linear relationship with "Means98_99" at the Junior Year 2 level. Instead, it is
negatively correlated with the average sentence lengths, "A.S.L.". A negative linear
correlation

between

"ReadSyn"

and

"A.S.L",

and

between

“A.S.L.”

and

“Means98_99” is indeed a logical reflection of the generation of "ReadSyn". As noted
earlier in Chapter 5, “ReadSyn” was based on the observed sentence lengths of the
individual sentences that made up the EFL text. The underlying rational for "ReadSyn"
is that the longer the sentence is, the more syntactically complex the sentence tends to
be and the more difficult the sentence is likely to be. The inverse relationship between
the ideas underlying the two variables (i.e. "ReadSyn" and "A.S.L.") necessarily
entails a negative linear correlation between them: the more difficult a text is, the less
comprehension is expected. Following the same principle, the negative correlation
between “A.S.L.” and “Means98_99” is therefore also understandable.
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On the other hand, the low correlation coefficients between "ReadSyn" and
"Means98_99" seemed to indicate that the predictive validity of "ReadSyn" was not as
strong as that of "ReadVoc" (cf. Table 7.16 and Table 7.17). As a matter of fact, a low
correlation coefficient between "ReadSyn" and "Means98_99" may well be inferred
from Tables 7.14a-d, where the test score means failed to correlate with any of the
average sentence lengths at any of the four year-levels. According to the statistics of
the corresponding linear regression of "ReadSyn" and "Means98_99" (see Table 7.17),
the predicted value generated by Formula SD on the basis of EFL syntax difficulty can
predict only 24% of the variability of the reader's reading comprehension.
The comparatively inferior predictive validity of "ReadSyn" is not surprising, as has
been proved time and again in the studies of English readability formulae. "The word
or semantic variable is consistently more highly predictive than the sentence or
syntactic variable when each is considered singly" (Klare, 1974-1975, p. 96).

Table 7.17
Summary of Linear Regression Statistics of "ReadSyn" and "Means98_99"
Model

R

R Square

1

0.4853

0.2355

Adjusted R
Square
0.0443

Std. Error of
the Estimate
0.6770

Third, just as noted in Section 7.2.4, the expert grading of the six EFL texts used for
Junior Year 2 EFL reading comprehension tests are found to linearly correlate with the
average sentence lengths in Table 7.15a and they are in direct variation. The higher the
expert grading is, the longer the average sentence length tends to be. Again, such a
linear correlation is not found in Tables 7.15b-d.
The fourth observation that needs to be made about the correlation coefficients
presented in Tables 7.15a-d is concerned with the changes of the correlation
coefficients for the relationship between "Means98_99" and "ReadVoc" and between
"Means98_99" and "ReadSyn" in the four tables.
In Table 7.15a, the correlation coefficient between "ReadVoc" and "Means98_99"
took the value of "0.99", which indicates an almost perfect linear correlation and
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which is able to explain up to 98% of the variation of the readers' reading
comprehension test scores. When it comes to Table 7.15b-d, the correlation coefficient
dropped to the value of "0.57" and its predictive validity for the variation in the
readers' reading comprehension scores also dropped to 32% at the Junior Year 3 level.
At Senior Year 1 level, the correlation coefficient dropped further downward to "0.48"
and its predictive validity was lowered to 23%. Finally at the Senior Year 2 level, the
correlation coefficient reached the lowest value, "0.23", and it can explain only 5% of
the variation of the dependent variable, the readers reading comprehension test scores.
For the correlation coefficient between "ReadSyn" and "Meas98_99", the changes of
correlation coefficients are not as clear as those shown between "ReadVoc" and
"Means98_99". It is as low as "0.49" at the Junior Year 2 level but jumps up to "0.69"
at Junior Year 3 level, and then it drops to "0.39" at Senior Year 1 level and finally
reaches the lowest point of "0.18" at Senior Year 2 level. Despite the temporary rise at
Junior Year 3 level, the overall trend of the changes, however, seems to be downward.
To conclude this section, the analytic statistics seem to indicate that there was a linear
correlation between the test score means and the predicted values generated by
Formula VD on the basis of the EFL vocabulary difficulty at the Junior Year 2 level.
The predictive validity of the predicted values appeared to be very high at this year
level, explaining up to 98% of the variation of the test score means at this year level.
The predicted value generated by Formula SD on the basis of the EFL syntax
difficulty did not seem to have much predictive validity, as its correlation coefficient
with the test score means was rather low.
As for the reason why the correlation coefficients between the test score means and the
predicted values generated by Formula VD deteriorated as the year-level increased, it
is still not clear. It might be due to either or both of the following two reasons.
First, as noted before, it might result from the change of the contribution that the prior
knowledge that could be indicated by EFL vocabulary difficulty might make to EFL
reading comprehension. That is, the lower one's EFL linguistic capability is, the more
one relies on one's prior EFL knowledge for EFL reading comprehension. Therefore,
at the Junior Year 2 level, the EFL readers' reliance on their EFL knowledge is
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tremendous and their EFL comprehension could well be predicted by referring solely
to the knowledge indicated by their knowledge of the EFL vocabulary. When one's
EFL linguistic capacity increases, one tends to rely more on one's prior conceptual and
sociocultural knowledge for EFL reading comprehension, and, consequently, the
predicted value generated on the basis of one's knowledge of the EFL vocabulary tends
to be less accurate.
The other possible reason could be related to the reliability of the data collected in the
EFL reading comprehension tests. First, so far as the test score means are concerned,
as discussed earlier in the chapter, the test score means collected at the three yearlevels higher than Junior Year 2 were not as reliable as those for Junior Year 2. The
test score means of Junior Year 2 correlated highly with the expert grading of the texts
used in the tests, and with the predicted values of those texts generated by Formula
VD. But the test score means of the other three year-levels failed to do so. Second, so
far as the EFL texts are concerned, the six EFL texts used in the tests for Junior Year 2
were more reliable than the other eighteen used at the other three year-levels, as the
expert grading correlated highly with the average sentence length at Junior Year 2
level but not at the other three year-levels.
Secondly, the deterioration of the correlation coefficients could be due to the
deterioration of the quality of reading performance by the participating middle
students or because of the small number of the texts used in the tests. Junior Year 2
students are young and tend to be cooperative with their teachers. They are more likely
to do earnestly what they are told to do in class. Junior 3 students, however, are less
cooperative, especially when they sense what they are expected to do is extracurricular and will not directly affect their achievement scores. Things usually become
more difficult with Senior Year 1 and 2 students. Many of them only perfunctorily do
what they are told to do in class, when they know they have little chance to go to
university for further study. Several of the participants told me afterwards that some of
them cheated in the reading comprehension tests, copying the answers or ticking the
choices at random. Even some good students consulted the dictionary when they were
not supposed to.
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With the limited information available, it is difficult to determine which of the two
reasons could be the real reason for the drastic deterioration of the correlation
coefficients between the predicted values of EFL reading comprehension and the test
score means. To solve this problem, what seems feasible is to enlist some indirect
support by investigating how the predicted values of EFL reading comprehension are
correlated with the expert grading of the EFL lessons in the EFL textbooks. (Note, the
quantification of the expert grading of the EFL lessons will follow the same principle
as has been adopted for the quantification of the EFL texts used in the tests.) If the
correlation coefficients between the predictive values and the grading of the EFL texts
turn out to be linear in their relationship, then they may well serve as an indirect
support for the claim that it is the quality of the data collected in the EFL reading
comprehension tests that has caused the deterioration of the correlation coefficients
between the predicted values and the test score means. If they do not prove to be so,
then the question may be left half answered. Low correlation coefficients between the
predicted values and the expert grading of the lessons may be caused not only by the
property of the predicted values but also by the inaccurate quantification of the
ordinary expert grading or the inaccurate grading of the EFL lessons.

7.2.6 The correlations between the predicted values of EFL reading
comprehension and the corresponding EFL texts from the EFL textbooks

The predictive validity of Formula VD and Formula SD was tested against the indirect
criterion, the expert grading of the EFL texts that appear in the EFL textbooks for
secondary education of EFL in China.
The set of the EFL textbooks used for secondary EFL education in China includes
eleven books. Each of the textbooks is organised in units ranging from twelve to
fourteen. The middle and the last unit in each textbook are usually the ones for
revision, as they correspond to the mid-term and the semester examination. Each of the
units in a textbook consists of three or four lessons, which focus respectively on
listening, speaking, reading and writing. For the sake of consistency with the 1998 and
the 1999 EFL reading comprehension tests, only four textbooks were used in the test
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of the predictive validity of the formulae, namely Junior English for China Book 2A
(Grant & Liu, 1996) for Junior Year 2, Junior English For China Book 3 (Grant &
Liu, 1996) for Junior Year 3, Senior English for China Book 1A (Jacques & Liu,
1997) for Senior Year 1 and Senior English for China Book 2A (Jacques & Liu, 1997)
for Senior Year 2. Altogether 54 EFL texts were used to test the predictive validity of
the two formulae, that is, 14 from Junior English for China Book 2A, 14 from Junior
English For China Book 3, 14 from Senior English for China Book 1A and 12 from
Senior English for China Book 2A.
The 54 EFL texts were all entered using a Rich Text File format, which was then
processed by the computer program ERES to obtain the predicted values of EFL
reading comprehension and the other information like the average sentence length etc.
EREY was instructed to work in two different scenarios. Scenario I: these texts were
meant for four different groups of readers, who had respectively finished formally all
the texts used in their textbooks; Scenario II: these texts were meant for only one
group of readers, who have finished Semester 9. In either case, no unknown
vocabulary was supposed to occur in any of the texts for the intended group of readers,
but the predicted values of EFL reading comprehension changed automatically when
the intended group of readers changed from Scenario I to Scenario II.
The expert grading of the fifty-four EFL texts was quantified just as that of the twentyfour EFL texts used in the tests. The integer to the left of the decimal point indicated
the number of the semester and two integers to the right of the decimal point
represented the number of the unit from which the text was taken. For example, the
grading for a text would be 3.01, if the text was taken from Unit 1 in the textbook for
Semester 3. It must be noted that the grading of the fifty-four EFL texts would not
change when the intended group of reader changed from Scenario I to Scenario II.
The details of the grading of the EFL texts and their corresponding predicted values of
reading comprehension and average sentence lengths calculated by ERES for Scenario
I are tabulated in Tables 7.18a-d.
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Table 7.18a
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Texts for Junior Year 2
Text Grading
ReadVoc
ReadSyn
A.S.L.

3.01
8.68
7.09
3.02
8.66
6.98
3.03
8.72
7.74
3.04
8.80
8.37
3.05
8.79
8.98
3.06
8.53
6.97
3.07
8.67
4.81
3.08
8.59
2.31
3.09
8.50
6.57
3.10
8.32
3.16
3.11
8.44
7.99
3.12
8.24
6.77
3.13
8.45
5.26
3.14
8.59
6.55
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.

5.27
5.43
4.93
4.42
4.12
5.50
7.57
10.67
6.29
9.49
5.00
4.83
6.60
6.05

Table 7.18b
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Texts for Junior Year 3
Text Grading
ReadVoc
ReadSyn
A.S.L.

5.01
9.21
4.32
5.02
9.01
5.53
5.03
9.14
6.12
5.04
9.04
5.97
5.05
9.08
5.21
5.06
9.11
5.56
5.07
9.04
7.20
5.08
9.05
8.41
5.09
9.03
5.63
5.10
9.17
6.61
5.11
9.05
3.75
5.12
9.06
6.26
5.13
9.02
4.35
5.14
8.94
3.33
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.
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9.86
7.76
7.69
7.87
8.54
8.27
6.46
4.90
7.49
7.46
9.57
7.00
10.57
12.38

Table 7.18c
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Texts for Senior Year 1
Text Grading
ReadVoc
ReadSyn
A.S.L.

7.01
9.42
7.01
7.02
9.30
5.81
7.03
9.36
4.61
7.04
9.36
6.08
7.05
9.31
6.42
7.06
9.35
5.75
7.07
9.26
3.72
7.08
9.31
4.03
7.09
9.28
3.68
7.10
9.29
5.27
7.11
9.24
5.14
7.12
9.27
4.30
7.13
9.26
3.99
7.14
9.39
6.13
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.

10.11
12.00
15.00
11.92
10.15
11.43
14.45
13.78
14.06
12.38
13.43
13.00
14.50
12.72

Table 7.18d
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Texts for Senior Year 2
Text Grading
ReadVoc
ReadSyn
A.S.L.

9.01
9.49
7.25
9.02
9.40
6.25
9.03
9.49
4.13
9.04
9.47
6.85
9.05
9.46
3.27
9.06
9.42
5.77
9.07
9.53
5.96
9.08
9.46
6.08
9.09
9.50
6.08
9.10
9.47
5.61
9.11
9.45
6.07
9.12
9.53
7.33
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.

11.20
13.30
17.94
13.06
18.32
15.05
14.33
12.75
13.24
14.16
13.32
11.21

Using Pearson Correlation Coefficient, the correlation coefficients for Scenario I
between the grading of the EFL texts (i.e. "Text Grading"), the predicted values of
EFL reading comprehension generated by Formula VD on the basis of EFL
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vocabulary difficulty (i.e. "ReadVoc"), the predicted values of EFL reading
comprehension generated by Formula SD on the basis of EFL syntax difficulty (i.e.
"ReadSyn"), and the average sentence lengths of those EFL texts (i.e. "A.S.L.") have
been calculated and tabulated in Tables 7.19a-d.

Table 7.19a
The Correlations between the Text Grading and
The Predicted Values of EFL Reading Comprehension at Junior Year 2 Level
Textbook
Grading

r

Textbook
Grading
1.00

ReadVoc

ReadSyn

A.S.L.

-0.71**

-0.34

0.28

.
0.00
0.24
Sig. (2-tailed)
14.00
14.00
14.00
N
-0.71**
1.00
0.41
ReadVoc
r
0.00
.
0.15
Sig. (2-tailed)
14.00
14.00
14.00
N
-0.34
0.41
1.00
ReadSyn
r
0.24
0.15
.
Sig. (2-tailed)
14.00
14.00
14.00
N
0.28
-0.30
-0.98**
A.S.L.
r
0.33
0.30
0.00
Sig. (2-tailed)
14.00
14.00
14.00
N
Note: 1) **: Correlation is significant at the 0.01 level (2-tailed).
2) *: Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) r: Pearson Correlation Coefficient.
7) N.: the Number of the cases.
8) Sig.: Significance.
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0.33
14.00
-0.30
0.30
14.00
-0.98**
0.00
14.00
1.00
.
14.00

Table 7.19b
The Correlations between the Text Grading and
The Predicted Values of EFL Reading Comprehension at Junior Year 3 Level
Textbook
Grading

r

Textbook
Grading
1.00

ReadVoc

ReadSyn

A.S.L.

-0.50

-0.21

0.30

.
0.07
0.46
Sig. (2-tailed)
14.00
14.00
14.00
N
-0.50
1.00
0.18
ReadVoc
r
0.07
.
0.53
Sig. (2-tailed)
14.00
14.00
14.00
N
-0.21
0.18
1.00
ReadSyn
r
0.46
0.53
.
Sig. (2-tailed)
14.00
14.00
14.00
N
0.30
-0.22
-0.95**
A.S.L.
r
0.30
0.46
0.00
Sig. (2-tailed)
14.00
14.00
14.00
N
Note: 1) **: Correlation is significant at the 0.01 level (2-tailed).
2) *: Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) r: Pearson Correlation Coefficient.
7) N.: the Number of the cases.
8) Sig.: Significance.

0.30
14.00
-0.22
0.46
14.00
-0.95**
0.00
14.00
1.00
.
14.00

Table 7.19c
The Correlations between the Text Grading and
The Predicted Values of EFL Reading Comprehension at Senior Year 1 Level
Textbook
Grading

r

Textbook
Grading
1.00

ReadVoc

ReadSyn

A.S.L.

-0.46

-0.43

0.42

.
0.11
0.14
Sig. (2-tailed)
13.00
13.00
13.00
N
-0.46
1.00
0.68*
ReadVoc
r
0.11
.
0.01
Sig. (2-tailed)
13.00
13.00
13.00
N
-0.43
0.68*
1.00
ReadSyn
r
0.14
0.01
.
Sig. (2-tailed)
13.00
13.00
13.00
N
0.42
-0.46
-0.88**
A.S.L.
r
0.15
0.11
0.00
Sig. (2-tailed)
13.00
13.00
13.00
N
Note: 1) **: Correlation is significant at the 0.01 level (2-tailed).
2) *: Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) r: Pearson Correlation Coefficient.
7) N.: the Number of the cases.
8) Sig.: Significance.
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0.15
13.00
-0.46
0.11
13.00
-0.88**
0.00
13.00
1.00
.
13.00

Table 7.19d
The Correlations between the Text Grading and
The Predicted Values of EFL Reading Comprehension at Senior Year 2 Level
Textbook
Grading

r

Textbook
Grading
1.00

ReadVoc

ReadSyn

A.S.L.

0.21

0.09

-0.21

.
0.48
0.78
Sig. (2-tailed)
13.00
13.00
13.00
N
0.21
1.00
0.48
ReadVoc
r
0.48
.
0.10
Sig. (2-tailed)
13.00
13.00
13.00
N
0.09
0.48
1.00
ReadSyn
r
0.78
0.10
.
Sig. (2-tailed)
13.00
13.00
13.00
N
-0.21
-0.32
-0.92**
A.S.L.
r
0.48
0.29
0.00
Sig. (2-tailed)
13.00
13.00
13.00
N
Note: 1) **: Correlation is significant at the 0.01 level (2-tailed).
2) *: Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) r: Pearson Correlation Coefficient.
7) N.: the Number of the cases.
8) Sig.: Significance.

0.48
13.00
-0.32
0.29
13.00
-0.92**
0.00
13.00
1.00
.
13.00

It is clear from Tables 7.19a that, at Junior Year 2 level, “ReadVoc” (i.e. the predicted
value of EFL reading comprehension generated by Formula VD on the basis of EFL
vocabulary difficulty) is linearly correlated with the text grading at the 2-tailed 0.01
significance level. The negative correlation coefficient, “-0.71”, indicates that the two
variables are in an inverse variation at the Junior Year 2 level, that is, at this yearlevel, the higher the grading of the text, the lower the predicted value of reading
comprehension tends to be. This is indeed what can be expected: the higher the
grading of the text, the more difficult the text is expected to be and the less
comprehensible the text tends to be.
The statistics of the relationships between “Text Grading” and “ReadVoc” /
“ReadSyn” / “A.S.L.” in Tables 7.19b-d at the other three year-levels, did not show
any linear relationship. The deterioration of linearity in their relationship echoed what
has been found in the relationship between “Means98_99” and “ReadVoc” in Tables
7.15b-d.

The correlation coefficients between “Text Grading” and “ReadVoc”
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demonstrated a similar declining tendency as the year-level increased. It decreased to
“-0.50” at the Junior Year 3 level, and further to “-0.46” at the Senior Year 1 level and
then reached “0.21” at the Senior Year 2 level.
As for the correlation coefficients of the relation between “Text Grading” and
“ReadSyn”, the situation was similar to that obtained with "ReadSyn" and
"Means98_99" in Tables 7.15a-d. The correlation coefficients between them did not
show any linear pattern in relationship.
An important similarity will emerge if the statistics of the correlation between
"ReadVoc" and "Text Grading" in Tables 7.19a-d (i.e. the predicted values of the EFL
lessons in the textbooks and the text grading) are compared with those between
"ReadVoc" and "Means98_99" in Tables 7.15a-d (i.e. the predicted values of EFL
texts used in the tests and the test score means). That is, they both demonstrate a
similar pattern in their development. At Junior Year 2 level, there existed a statistically
significant linear correlation but the linearity decreased rapidly as the year-level
increased.
Such a similarity in the way they deteriorated in linearity may offer a clue to the cause
of the deterioration of the correlation coefficients. It is obvious that the relationship
between the expert grading and the predicted value of EFL reading comprehension of
the texts in the textbook cannot have been affected by the subjects' reading
performance. The expert grading was a result of the quantification of the ordinal
position of the EFL texts in the source book and was determined before the test took
place. Similarly, the predicted value of EFL reading comprehension was generated
without taking account of the actual performance of the subjects in the tests. If the
quality of the test score means could be criticised for their unsatisfactory reliability or
irregular fluctuations, it would be difficult to make the same criticism of the expert
grading of the texts taken from the textbooks. With the textbooks, the sequencing of
the texts in each book was decided by the compilers, experts in EFL education. The
quantified grading of the texts was based on such sequencing of the texts in the
textbook and was thus subject to no influence from the subjects who participated in the
tests. The similarity in the deterioration of the linearity in their relationship between
the two pairs of variables thus indicates that it is probably not the quality of the data
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that caused the deterioration of linearity in the relationship between "ReadVoc" and
"Means98_99" shown in Tables 7.15a-d. The possible cause, it seems, is that the prior
knowledge indicated by the EFL vocabulary that is categorised semestrally may
perform differently in its contribution to EFL reading comprehension.
On the other hand, to make things more complicated, the correlation coefficients
between the predicted values of EFL reading comprehension and the text grading took
on a different look in Scenario II. In this situation, the intended group of readers were
supposed to be those who had finished Semester 9. The predicted values of EFL
reading comprehension generated by Formula VD and Formula SD were meant to
predict how well those students could comprehend the fifty-four EFL texts if they
were asked to read them all. The grading of the texts was the same as that in Scenario
I, but the predicted values were different from those in Scenario I, since the intended
readers were different.
The details of the grading of the EFL texts and their corresponding predicted values of
reading comprehension and average sentence lengths for Scenario II are tabulated in
Tables 7.20a-d.
Table 7.20a
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Junior Year 2 Texts for Senior Year 2
Text Grading
ReadVoc
ReadSyn
A.S.L.

3.01
9.76
10
3.02
9.76
10
3.03
9.75
10
3.04
9.78
9.69
3.05
9.78
10
3.06
9.73
10
3.07
9.76
9.61
3.08
9.74
8.06
3.09
9.73
10
3.10
9.68
8.72
3.11
9.72
10
3.12
9.68
10
3.13
9.72
9.7
3.14
9.74
9.77
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.
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5.27
5.43
4.93
4.42
4.12
5.50
7.57
10.67
6.29
9.49
5.00
4.83
6.60
6.05

Table 7.20b
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Junior Year 3 Texts for Senior Year 2
Text Grading
ReadVoc
ReadSyn
A.S.L.

5.01
9.70
7.90
5.02
9.62
8.49
5.03
9.67
9.47
5.04
9.63
8.50
5.05
9.65
9.04
5.06
9.66
8.81
5.07
9.63
9.39
5.08
9.64
9.88
5.09
9.63
9.30
5.10
9.68
9.12
5.11
9.64
8.72
5.12
9.64
9.22
5.13
9.62
8.09
5.14
9.60
6.71
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.

9.86
7.76
7.69
7.87
8.54
8.27
6.46
4.90
7.49
7.46
9.57
7.00
10.57
12.38

Table 7.20c
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Senior Year 1 Texts for Senior Year 2
Text Grading
ReadVoc
ReadSyn
A.S.L.

7.01
9.62
8.53
7.02
9.54
6.96
7.03
9.57
5.58
7.04
9.58
7.61
7.05
9.55
9.04
7.06
9.57
8.08
7.07
9.51
5.36
7.08
9.55
5.92
7.09
9.55
5.66
7.10
9.54
7.27
7.11
9.51
6.41
7.12
9.51
7.02
7.13
9.51
5.78
7.14
9.60
6.99
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.
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10.11
12.00
15.00
11.92
10.15
11.43
14.45
13.78
14.06
12.38
13.43
13.00
14.50
12.72

Table 7.20d
Text Grading, Predicted Values and the Average Sentence Lengths of
The 14 EFL Senior Year 2 Texts for Senior Year 2
Text Grading
ReadVoc
ReadSyn
A.S.L.

9.01
9.49
7.25
9.02
9.40
6.25
9.03
9.49
4.13
9.04
9.47
6.85
9.05
9.46
3.27
9.06
9.42
5.77
9.07
9.53
5.96
9.08
9.46
6.08
9.09
9.50
6.08
9.10
9.47
5.61
9.11
9.45
6.07
9.12
9.53
7.33
Note: 1) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
2) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
3) A.S.L.: Average Sentence Length.

11.20
13.30
17.94
13.06
18.32
15.05
14.33
12.75
13.24
14.16
13.32
11.21

Using Pearson Correlation Coefficient, the correlation coefficients for Scenario II
between the grading of the EFL texts (i.e. "Text Grading"), the predicted values of
EFL reading comprehension generated by Formula VD on the basis of EFL
vocabulary difficulty (i.e. "ReadVoc"), the predicted values of EFL reading
comprehension generated by Formula SD on the basis of EFL syntax difficulty (i.e.
"ReadSyn"), and the average sentence lengths of those EFL texts (i.e. "A.S.L.") have
been calculated and tabulated in Table 7.21.
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Table 7.21
The Correlations between the Text Grading and
The Predicted Values of EFL Reading Comprehension for Scenario II
Textbook
Grading

r

Textbook
Grading
1.00

ReadVoc

ReadSyn

A.S.L.

-0.95**

-0.83**

0.85**

.
0.00
0.00
Sig. (2-tailed)
54
54
54
N
-0.95**
1.00
0.85**
ReadVoc
r
0.00
.
0.00
Sig. (2-tailed)
54
54
54
N
-0.83**
0.85**
1.00
ReadSyn
r
0.00
0.00
.
Sig. (2-tailed)
54
54
54
N
0.85**
-0.84**
-0.95**
A.S.L.
r
0.00
0.00
0.00
Sig. (2-tailed)
54
54
54
N
Note: 1) **: Correlation is significant at the 0.01 level (2-tailed).
2) *: Correlation is significant at the 0.05 level (2-tailed).
3) ReadVoc: the predicted value of EFL reading comprehension generated by
Formula VD on the basis of EFL vocabulary difficulty.
4) ReadSyn: the predicted value of EFL reading comprehension generated by
Formula SD on the basis of EFL syntax difficulty.
5) A.S.L.: Average Sentence Length.
6) r: Pearson Correlation Coefficient.
7) N.: the Number of the cases.
8) Sig.: Significance.

0.00
54
-0.84**
0.00
54
-0.95**
0.00
54
1.00
.
54

It is clear from Table 7.21 that both "ReadVoc" and "ReadSyn" show a negative linear
correlation with the grading of the EFL texts and the average sentence lengths at the 2tailed 0.01 significance level. These negative linear correlation coefficients indicate
that the higher the grading of the text is, the less comprehensible the text tends to be
and the smaller the predicted value tends to be. Similarly, the larger the average
sentence length is, the less comprehensible the text tends to be and the smaller the
predicted value tends to be. The positive linear correlation between the text grading
and the average sentence length simply echoes what has been found out at a larger
scale between the average sentence lengths and the corresponding numbers of
semesters (cf. Table 7.10-11).
The fact that same texts with the same grading but in different contexts may cause
significant difference in the linearity of the relationships between the same set of
variables cannot be explained in general terms. Comparing Tables 7.18a-d with Tables
7.20a-d, it is obvious that the values of two variables (i.e. "Text Grading" and
"A.S.L.") remain the same in the two sets of tables. But the correlation coefficient
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between them changes from non-linear in Table 7.19a-d to significantly linear in Table
7.21. This change may well suggest that the relationship between the variables that
have so far been looked into may not demonstrate linear relationship when the sample
size is as small as 6 or 12, but their linearity in relationship may become evident when
the sample size is significantly increased, as it is in Scenario II.
"ReadVoc" alters slightly in value as the intended readers change from Scenario I to
Scenario II. Correspondingly, the correlation coefficient between "ReadVoc" and
"Text Grading" increases slightly in Table 7.21.
In contrast, "ReadSyn" alters significantly in value as the intended readers change
from Scenario I to Scenario II, because the average sentence length differences
between texts at the lower levels, which are significant in Scenario I, lose their
insignificance in Scenario II. As a result, the correlation coefficient between
"ReadSyn" and "Text Grading", which is not linear in Table 7.19a-d, becomes highly
linear in Table 7.21. Such a drastic change in relationship between the two variables
may imply a degree of instability in the variable of "ReadSyn", which is obviously not
very desirable when it is used as a criterion of measurement.

7.3 Discussion
7.3.1 Validation of the criteria

The predictive validity of the two formulae discussed in Chapter 5 was tested against
three criteria: 1) the test scores that were collected through two series of EFL reading
comprehension tests at four different year-levels in China; 2) the grading of the EFL
texts used in the tests and of those used in the textbooks; 3) the average sentence
lengths of the EFL texts used in the tests and of those used in the EFL textbooks.
The most serious problem encountered in the verification of the predictive validity of
the formulae was that the legitimacy of the three criteria themselves was suspect
unless their own validity was established. For the test scores, it was uncertain what
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they actually represented. Does it mean a reader with a score of 20 understands the
texts twice as well as a reader with a score of 10? Or does it mean that two readers
with the same score understand the texts exactly the same? For the grading of the text,
there was no information about whether the grading itself was appropriate or not. The
quantification of an ordinary variable into quantitative one, as it was with expert
grading, has to be justified by its correlation coefficient with another quantitative
variable and yet the property of the quantitative variable itself is still under
investigation. Consequently, unless the correlation coefficient between them is high,
the validity of such quantification can only be inferred and serve as a reference. For
the average sentence length, it was still not known how it was related to
comprehension.
There are no ready solutions to any of these problems. Efforts were made to assure a
good design of the questions, a good execution of the tests and a good reliability of the
scores. A large and representative sample was engaged in the tests to minimise
sampling error. The use of the published and approved EFL reading materials and
most of their original questions in the tests was meant to maximise the benefit that
could be enlisted from the expertise available. The presentation of the testing questions
in both L1 and L2 to access the reader's comprehension, the computerisation of the
formulae and the use of statistical analytic computer programs had all in one way or
another helped to reduce errors and contributed to the validity and reliability of the
data.
Through Kuder-Richardson 20 and Coefficient Alpha, the tests were found to have
good inter-item consistency or Kuder-Richardson Reliability. That is to say, the tests
demonstrated significant homogeneity in their measurement and the test scores are
thus reliable.
The quantification of the grading of the EFL texts used in the tests and that of the EFL
texts used in the EFL textbooks was based on the assumption that the sequencing of
the texts was something that had to be taken for granted, since the texts were all taken
from the books which were published by well-established publishers and which
enjoyed an established status in EFL education in China. There was no information
available about the rational that underlay the grading. The high correlation coefficients
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between the quantified expert grading and some quantitative variables like the test
score means at Junior Year 2 level, the predicted values of comprehension and the
average sentence lengths have provided the necessary support for the justification of
such quantification.
The validity of using the average sentence length as a criterion was rather doubtful.
The literature on readability formulae indicated "a strong correlation between words
per sentence and reader comprehension" (Fry, 1988, p. 81). But Fry also points out
that "sometimes longer sentences communicate better" (1988, p. 81). To test the
validity of the average sentence length as a criterion, Pearson Correlation Coefficient
was used to measure the correlations between the average sentence length with other
variables such as the test score means and the grading of the EFL text used in the tests
and in the textbooks. The correlation coefficients indicated that the average sentence
length had no significant linear correlation with the test score means or with the text
grading except at the Junior Year 2 level in the tests. But it must also be noted that, if
the sample size is increased considerably, the average sentence lengths may show
some correlation with other variables such as the number of semesters spent in the
EFL language course (see Table 7.10-11) and expected comprehension (see Table
7.21). It seems, therefore, that the average sentence length may be used as a criterion if
the sample size is big enough, but with a sample size of 6 or 14, as it was in the
present project, it is not very reliable.

7.3.2 Predictive validity of the formulae

The predicted values of EFL reading comprehension generated by the two formulae
were found to have different predictive validity, when they were tested against the
three criteria discussed previously.
The predicted values of EFL reading comprehension generated by Formula VD on the
basis of EFL vocabulary difficulty seemed to correlate linearly with the test score
means and the grading of the EFL texts used at the Junior Year 2 level. Some
predicted values have been found to be able to explain up to 98% variations in the
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readers' reading comprehension scores (see Tables 7.15a and 7.16). But their
correlation drops steadily as the year-level increases (see Table 7.15b-d). The rapid
deterioration of the correlation coefficients may well suggest that the contributions
made by the readers' prior knowledge indicated by their EFL vocabulary alter rapidly
in their EFL reading comprehension.
The predicted values of EFL reading comprehension generated by Formula SD on the
basis of EFL syntax difficulty did not show any linear correlation with either the test
score means or the grading of the EFL texts used (see Tables 7.15a-d and 7.17).
Although they were found to correlate well with the average sentence lengths, such a
correlation was indeed rather doubtful as the formula was based on the analysis of the
sentence lengths of individual sentences with regard to the corresponding average
sentence length in the textbook.
It should also be noted that the testing of the predictive validity of the two formulae
was based on a very limited sample size. They were tested at four year-levels. Each
year-level involved only six texts in the EFL reading comprehension test. The large
number of the subjects who participated in the tests could assure the reliability of the
test score means but could not in any way increase the number of the texts used in the
tests. The same was also true with the test against the expert grading, which involved
at most fourteen EFL texts taken from the corresponding textbook at each year-level.
Obviously, a sample size of 12 or 14 has much to be desired.
A significant increase in the sample size for the testing could well increase the
predictive validity of the two formulae. This possibility was borne out by the test in
Scenario II. When the sample size was 14, as in Table 7.19a-d, the expert grading of
the EFL texts and the average sentence lengths did not show any linear correlation.
But when the sample size increased to 54, as in Table 7.21, the correlation coefficient
between them showed a linear correlation significant at the 0.01 2-tailed significance
level. The same was also true with the relationship between "ReadSyn" and "Text
Grading" (see Tables 7.19a-d and Table 7.21). Such a drastic change brought about by
an increase in the sample size may well suggest that the predictive validity of the two
formulae might increase considerably if the sample size could be increased
considerably from 6 or 14 as it was in the present situation.
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7.4 Summary

This chapter was focused on the verification of the predicative validity of the formulae
discussed in Chapter 5. It reported on the two series of EFL reading comprehension
tests, their design, execution and the data analyses. It discussed the three criteria that
were adopted for the verification of the predictive validity of the formulae. It
examined the statistics of the correlation coefficients between the predicted values and
the three criteria and finally came to the conclusion that, according to the limited data
available, the formula based on the EFL vocabulary difficulty has high predictive
validity at the Junior Year 2 level, but its predictive validity deteriorates as the yearlevel increases. It also speculated on the basis of the statistics of the relationships
between the predicted values of EFL reading comprehension and the expert grading of
the texts in the EFL textbooks that, with an increased sample size, both formulae
might prove to have greater predictive validity. But speculation is speculation, and it
would need to be backed up by further research in future.
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Chapter 8
Theoretical Possibility, Practical Feasibility and Intrinsic
Limitations

This chapter provides a conclusion for this study. It draws together the theories that I
have explored in the study and produces a way forward for further research. In this
chapter, I will summarise the computerized formulated approach that I have
undertaken in this study, focusing on its theoretical possibility, practical feasibility,
and its intrinsic limitations. The issues to be addressed in future research are also
discussed.

8.1 Theoretical possibility

EFL reading comprehension is an extremely complicated process that begins with the
perception of orthographic linguistic signals of the target EFL and concludes (when
successful) with an interpretation of the EFL text. It involves the interactions of a
multitude of factors such as EFL knowledge, prior conceptual and sociocultural
knowledge, metacognitive strategies, synthetic evaluations and motivation. EFL
reading comprehension is also under the influence of those factors that reside external
to individual EFL readers, such as sociocultural, ideological and even the political and
economic environments in which the reading event takes place (discussed in Chapters
2 and 3).
The present study focused on the influence and the mutual relations of EFL
proficiency and knowledge, prior conceptual and sociocultural knowledge with regard
to EFL reading comprehension. In the research project, I devised Schematic
Developmental Model of Reading Comprehension in L2 (SDMORC L2) to model the
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construction of the schematic representation of the interpretation of an EFL text in the
reader's mind during a successful EFL reading event (discussed in Chapter 4). The
purpose of SDMORC L2 was to provide a schematic and developmental account of
the construction of the interpretation of an L2 text. In the schematic representation of
the interpretation of the text, the componential units of the schema are connected in a
connectionist relation and offer a theoretical basis for a formulated approach to the
prediction of the value of EFL reading comprehension.
EFL reading comprehension is interactive in nature (discussed in Chapters 2 and 3). It
involves at least three kinds of interactions: the interaction between bottom-up and
top-down information processing, the interaction among the different prior knowledge
residing within the reader and the interaction between the reader and the writer via the
text. Although it appears that skilful native English readers recognise words as whole,
and use context to anticipate the wording of the text and the meanings of the words,
English words, in fact, are not recognised as whole. Skilful native English readers
visually process every individual letter of every word in a bottom-up manner as they
read, irrespective of whether they are reading a list of isolated words or a meaningful
and connected text (discussed in Chapters 2 and 4). However, at the same time, their
efficient and productive bottom-up processing depends on the top-down guidance
provided by their language proficiency and prior knowledge of the world (discussed in
Chapter 4).
EFL reading comprehension also engages the interactions among the reader's different
prior knowledge (discussed in Chapters 2 and 4). According to the schema theory, as
discussed in Chapter 4, the reader's prior knowledge can be modelled as the total of
schemata that have been accumulated through learning in life. The constellations of
elementary units that make up those schemata are connected in a specific and learned
connectionist relation. That is to say, in reading, readers’ L2 knowledge represented in
their schemata is activated to process information and, at the same time, also to
provide guidance for information processing. Furthermore, as discussed in Chapter 4,
readers do not construct an interpretation of the text from scratch. Instead, they
interrelate what is perceived with what is already known (which is represented in the
relevant schemata) to construct a schema that represents their interpretations of the
text. In the interpretive schematic representation of the text, each known word is
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represented by a specific interconnected combination of letters which, in turn, are
represented by interconnected combinations of more elementary visual features.
Similarly, the meaning of a known word is represented by a specific interconnected
combination of primary semantic microfeatures, and the pronunciation and
grammatical characteristics of the word are represented respectively by the
combinations of relevant interconnected elementary speech sounds and basic
grammatical features. Those componential units of schemata are related by the
connectionist weights which, according to connectionist theory, are the results of
learning and which also represent the interactions among different sources of prior
knowledge. Furthermore, the schematic characteristics of the mental representation of
the hypothesised most probable interpretation of the text underpin the prototypical or
normal interpretation, which not only allows for partial instantiation but also supplies
the details unobserved in the text. With these details supplied by the relevant
schemata, the reader contributes to the meaning of the text the information that is
presumed, but not literally stated, in the text. By so doing, the reader also opens up a
source of difference in interpretation, which consequently leads to general and local
probabilistic variations (discussed in Chapter 5).
EFL reading comprehension also necessitates the interaction between the reader and
the writer via the text (discussed in Chapters 2 and 5). Meaning is not perceived as an
entity that resides statically in the text, but as something that is negotiated dynamically
between the reader and the writer via the text, and is influenced by the prior
knowledge that the reader brings to the reading task. The interaction between the
reader and the writer via the text can be found both in the general probabilistic
variations and local probabilistic variations of the interpretation of a text (discussed in
Chapter 5). The general probabilistic variations, to which the interpretation of a text is
subjected, originate in the differences in the prior knowledge that different readers
bring to their reading task. The local probabilistic variations, on the other hand, are
due to the differences in the prior knowledge available to the reader at different times
or situations.
All three kinds of interactions have at least one feature in common, that is, they can all
be modelled on the schematic connectionist structure of SDMORC L2. The bottom-up
and top-down information processing, the mutual influence among the different
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sources of prior knowledge, and the meaning negotiation are indeed three different
facets of the algorithm upon which schemata operate.
EFL reading comprehension, as a process of constructing a schematic representation
of the meaning of the text, provides a theoretical basis for a formulated approach to the
prediction of the value of reading comprehension. According to the connectionist
schema theory, an input that is capable of activating the relevant schemata and
providing the information that can at least partially instantiate the schemata should
somehow indicate the prior schematic knowledge that is expected from the reader. The
five most popular English readability formulae, as discussed in Chapter 3, have
successfully used some linguistic indicators such as word (i.e. semantic) variable and
sentence (i.e. syntactic) variable to predict the value of readability. They may well be
said to have shown that, on the basis of the measurement of one or two linguistic
features of a text -- provided that the measurement of the features concerned can
provide sufficient information of the text and the reader -- it is possible to undertake a
formulated approach to the prediction of the level of reading comprehension of the text
by the intended reader.
Two surveys were conducted to investigate how EFL students perceive the difficulty
in EFL reading comprehension and what may cause difficulty in EFL reading
comprehension (discussed in Chapter 6). The findings suggested that the lower the
readers’ EFL knowledge is, the more likely it is that the low EFL knowledge would
cause difficulty in EFL reading comprehension. They also indicate that EFL readers’
perception of the contribution which EFL knowledge makes to their EFL reading
comprehension is in inverse variation with the contribution which their prior
conceptual and sociocultural knowledge makes to their EFL reading comprehension.
Furthermore, the two surveys also reveal an interesting phenomenon that indicates the
existence of what is called the EFL linguistic threshold. The findings of the surveys
show that readers’ EFL proficiency plays a more important role in determining the
outcome of an EFL reading event if they have not reached the EFL linguistic threshold
level. It appears that these EFL readers' performance in EFL reading is more focused
on word recognition and local interpretation. It follows, therefore, that a formulated
approach to the prediction of the value of EFL reading comprehension enjoys a better
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chance of success as it is based mainly on the measurement of indicators that are
fundamentally linguistic in nature.

8.2 Practical feasibility

Two formulae were devised in the study to predict the values of EFL reading
comprehension (discussed in Chapter 5). Formula VD was based on EFL vocabulary
difficulty and the other, Formula SD, on EFL syntax difficulty. The two formulae
differ from other English readability formulae in that they are not multiple regression
equations.
English readability formulae traditionally use two independent variables to predict the
value of a dependent variable (discussed in Chapters 5 and 7). They are usually the
word (or semantic) variable and the sentence (or syntax) variable and the dependent
variable is either a cloze test score or an objective reading comprehension test score. It
follows, therefore, that the predictive validity of a traditional multiple regression
equation depends very much on the test adopted for the particular readability formula.
If the test varies, the predictive validity of the equation varies and if the test is
problematic, the predictive validity of the equation also becomes problematic.
The two formulae, Formula VD and Formula SD, which I devised in the study, do not
depend on a test score for their formation. Instead of correlating test scores with the
observed values of the variables in the text, Formula VD and Formula SD base the
predicted value of EFL reading comprehension on the relation between the differing
frequencies of the variables observed in the EFL text, and the established index of the
expected frequencies of the variables. As discussed in Chapter 5, the construction of
the index of the expected frequencies of the variables is dependent on a rigid control of
the linguistic inputs of the target EFL in learning. Unlike the situation where English is
learned as L1, the EFL learning situation in China is very special (discussed in Chapter
5). The particular features of EFL education in China have rendered it possible to
establish a semester-referenced categorisation of EFL vocabulary and average
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sentence length, and thereby construct an index of EFL vocabulary difficulty and EFL
syntax difficulty for individual English words and sentence lengths.
The replacement of the unstable criterion of test score with the stable criterion based
on the semester-referenced categorised EFL vocabulary/syntax difficulty index
enhanced the comprehensibility of the predicted values generated by the formula.
Instead of having an indefinite range, the predicted value takes on a value ranging
from 0 to 10 (inclusive). As a result, the extent of comprehension indicated by the
predicted value generated by Formula VD and Formula SD is easier to understand.
Likewise, the difference between two such values is also more easily understood, as it
resembles most decimal measurements such as weight, length and monetary systems.
Furthermore, the test score, which constitutes a crucial part in traditional English
readability formulae such as the five most popular readability formulae discussed in
Chapter 3, becomes an external factor for Formula VD and Formula SD, as it is used
at best as a criterion to test the predictive validity of the formula. In practice, test
scores are bound to vary due to a multitude of factors that may vary from test to test,
such as the variation of the texts used in the test, the variation of the distracters in the
True/False or multiple-choice questions, and the variation of the linguistic access to
readers’ comprehension. Such variations in the test scores are usually not accounted
for in the traditional formulae, which usually presume that the test of reading
comprehension is in the form of cloze test and has considerable consistency even when
it is conducted on the readers who vary considerably in their reading abilities. So far as
Formula VD and Formula SD are concerned, however, they are not meant to predict
how well the reader can do an EFL reading comprehension test. Instead they intend to
predict how well the intended EFL reader can understand a given EFL text. Although a
reading comprehension test is the most common means to find out how well a text is
comprehended, it is not the only criterion for reading comprehension. For Formula VD
and Formula SD, a test score does not play any role in their prediction of the value of
EFL reading comprehension, since it is not part of the formula per se as in the
traditional readability formulae. The variation in test scores, therefore, may only affect
the evidence of the predictive validity of the values generated by Formula VD and
Formula SD, but may not have anything to do with the values generated by the two
formulae. If the reading comprehension test is changed from one to another, or the
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criterion of reading comprehension is changed from a test score to something else, the
evidence of the predictive validity of the formula will also change. But the predictive
validity of the formula per se will not change. Provided that Formula VD and Formula
SD have been proved to be reliable and valid, the adoption of a new valid and reliable
test score or criterion should not upset their predictive validity. Theoretically, such a
new criterion would be expected to correlate well with the predicted values generated
by Formula VD and Formula SD.
In the study, Formula VD and Formula SD were tested against three criteria: the EFL
reading comprehension test score means, the expert grading of the EFL texts, and the
average sentence lengths (discussed in Chapter 7). The predicted values based on EFL
vocabulary difficulty were found to have much better predictive validity than those
based on EFL syntax difficulty. The predicted values based on EFL vocabulary
difficulty were found to correlate with two of the three criteria: the test score means
and the expert grading at the Junior Year 2 level. The correlation coefficients were
respectively 0.99 (between the test score means and the predicted values based on EFL
vocabulary difficulty) and -0.71 (between the expert grading and the predicted values
based on EFL vocabulary difficulty) at the 2-tailed 0.01 significance level. However,
the correlation coefficients were not statistically significant at other three higher yearlevels. On the basis of the analysis of the limited data available, the rapid deterioration
of the correlation coefficients with regard to the increase in the reader's year-level in
the EFL course appears to have resulted from the corresponding change of the roles of
the knowledge that could be indicated by EFL vocabulary difficulty. In other words,
EFL vocabulary difficulty represented by the semestral categorisation adopted in this
study is a parameter showing the contribution that the corresponding knowledge
makes to EFL reading comprehension and it may vary as the contribution changes. It
is also speculated, however, that the rapid deterioration of the correlation coefficients
might be due to the limited small sample size. It is possible that the correlation
coefficients between the two criteria and the predicted values based on EFL
vocabulary difficulty might improve at year-levels higher than Junior Year 2 if the size
of the sample were increased from 6 or 14 to a significantly larger number, say, 54.
The comparison of the correlation coefficients between the Text Grading and the
predicted values of EFL reading comprehension generated by Formula VD and
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Formula SD for Scenario I and II in Chapter 7 suggests that a significant increase of
sample size may lead to significant improvement of correlation coefficients. For
Scenario I, the sample size ranged from 13 to 14 and the correlation coefficients were
in a range of [-0.71, 0.21], where all correlation coefficients were statistically
insignificant except one (i.e. –0.71). On the other hand, the same EFL texts used in
Scenario I were used for Scenario II, but the sample size increased to 54. Interestingly
enough, the correlation coefficients between the same two pairs of variables rose
respectively to -0.95 and –0.81, both of which were statistically significant. It follows
that the limitation shown in the test of the predictive validity of Formula VD and
Formula SD is not an issue that requires further verification.
The computerisation of the formula has made it easy to apply Formula VD and
Formula SD. According to the statistics of the 1999 census (State Statistics Bureau,
1999; Fujian Statistics Bureau, 1999), there were 63.01 million middle school students
in mainland China, with 2.2 million in Fujian Province, and with as many as 404,176
in the city of Fuzhou, where the EFL comprehension tests were conducted to collect
comprehension test score means to test the predictive validity of Formula VD and
Formula SD. It is obvious that the application of the computer software package of
EFL Reading Comprehension Value Predictor (which computerises Formula VD and
Formula SD) to EFL education in middle schools in China would save considerable
time and energy, and would result in remarkable social and economic benefits.

8.3 Intrinsic limitations

Like any research, this study has its intrinsic limitations. First, it had only a limited
knowledge base to draw upon, and that knowledge base was influenced by the
scientific philosophies and studies dominant within the current historical context.
Although schema theory and connectionism have provided a rather convincing
account of the accumulation, storage, representation and manipulation of human
knowledge, they still have a long way to go before they can claim to simulate the
algorithm that underlies human learning and the workings of knowledge. So far as
SDMORC L2 is concerned, it is still not clear what a primary elementary microfeature
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of a schema is and how its operation in knowledge representation and manipulation
may be interpreted with regard to a neuron in the neural network of a human brain.
Although some computer neural network systems have managed to simulate human
cognition and problem solution in some strictly defined domains in artificial
intelligence, no computer program has successfully simulated human language
understanding. How to define the primary elementary microfeature is one of the major
obstacles that are still to be overcome. It follows therefore that SDMORC L2 cannot
be as specific as may be hoped for in its account of the operating algorithm of the
model. The connectionist explanation of the relation among the componential units of
the interpretative schematic representation of the HMPI of an EFL text can be
regarded, at best, as a hypothesised principle on which the schema is expected to
operate, and still to be further tested.
Second, the information and data gathered during the study was determined by a
multitude of factors, and a significant change in these factors may more or less affect
the application of the outcomes of the study. For example, the linguistic variable upon
which the formula based its criteria of EFL vocabulary difficulty is confined to a
particular EFL curriculum and a specific set of EFL textbooks. Although change is
usually slow, if the curriculum were changed or the textbooks were changed
significantly, the EFL vocabulary database would have to be modified accordingly,
before the computerised formula could be put to use, otherwise, its reliability and
validity would be affected. Furthermore, the test score, the criterion against which the
predictive validity of the formula is tested, may differ when the type of reading
performance varies to meet the change of the purpose of reading. For instance, if
factual reading is changed to critical reading or aesthetic reading, or to skimming or
scanning, the predictive validity of Formula VD and Formula SD may also be found to
vary. Formula VD and Formula SD, especially Formula VD, has been found to work
well in predicting the comprehension value for factual reading, as shown in the 1998
and 1999 series of reading comprehension tests. However its predictive validity for
critical or aesthetic reading is still to be tested.
Third, the verification of the predictive validity of EFL Reading Comprehension Value
Predictor was based on a very small number of EFL texts used in the EFL reading
comprehension tests and in the correlation coefficient tests against the expert grading.
303

The small degrees of freedom caused by the small sample size put upon the formula a
very high demand in the verification of its predictive validity. With a sample of 6
cases, for instance, the correlation coefficient between two variables has to take on a
value higher than 0.9 to be statistically significant. However, for the same two
variables, a correlation coefficient of 0.7 would be statistically significant for a sample
of 60 cases. If the sample size is further increased to, say, 330, then a correlation
coefficient of 0.13 would be statistically significant, although a correlation coefficient
of 0.13 could hardly justify a claim for the existence of a linear relationship between
the two variables. However, increasing the sample size of the EFL texts used in the
test from 6 to 60 would necessitate as many as 10 EFL reading comprehension tests,
and would require 10 times the time and funding available for this study, and so much
more a sample of 330 cases!

8.4 Issues to be addressed in future research

The answers that the study provided to the three questions posed in Chapter 1 may be
improved by further studies.
First, as suggested in the previous discussion of the limitations of the present study, a
further investigation of the algorithm that underpins the operation of a schema will
theoretically improve the quality of SDMORC L2, the schematic representation of the
interpretation of an EFL text.
Second, as indicated in the previous comment about the limitations associated with the
small sample, it would be desirable to further test the predictive validity of the
formulae with the test scores based on a larger sample. It is most likely that the
predicted values generated by Formula VD and Formula SD would be found to
correlate with test scores at other year-levels in middle schools in China, just as the
statistics of Scenario II in Chapter 7 may have suggested.
Third, to assure a proper comprehension of the predicted values generated by Formula
VD and Formula SD, it would be desirable to magnify the differences in the effects
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that a different composition of the vocabulary used in the text may have on EFL
reading comprehension. A difference of 0.09 between the predicted EFL reading
comprehension values of two EFL texts does not seem significant, especially when it
is perceived in relation to the decimal system involved. But EFL readers may well find
significant differences in levels of difficulty between the two texts. To quantify such a
subtle feeling of difference in terms of text difficulty, Formula VD and Formula SD
will need to include an additional factor or function that will not only properly
magnify the variations in the composition of the EFL vocabulary observed in the text,
but will also conform to the requirement of the formula of the expected value of a
discrete random variable (discussed in Chapter 5). Carroll, Davis and Richman’s
(1971) corpus showed that 50 percent of the 5,088,721 words that they sampled in the
corpus consisted of just 109 very commonly used words. Moreover, roughly 75
percent of those words that comprised the corpus were made up of only 1,000 different
words and 90 percent of only about 5,000 different words. The definition of the factor
or function that will represent the different effects on the EFL reader by different
compositions of EFL vocabulary in a text, and the integration of such a factor or
function into Formula VD or Formula SD, may well be a topic for another research
project.
Finally, the formulated approach to the prediction of the values of EFL reading
comprehension may also be transformed to meet similar needs in the teaching of
LOTE reading comprehension. Provided that the learning situation is similar to that
described in Chapter 5, and that the database for the target vocabulary is entered
accordingly, all that will then be needed is a slight change in the categorisation of the
vocabulary difficulty of the target language.

8.5 Summary

This chapter concludes the thesis by summarising the theoretical issues about EFL
reading comprehension explored in the study. It has also summed up the design
features of the formulated approach to the prediction of the values of EFL reading
comprehension, and the findings that emerged concerning the predictive validity of the
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formulae. In this chapter, I have also included some further questions that need to be
addressed in future studies.
I cannot claim that this study has offered definitive answers to the three questions
posed in Chapter 1: How do L2 readers read and comprehend an L2 text? Can a
formula predict the values of L2 reading comprehension? What formula may help to
match EFL reading material with the intended group of readers? But I have clearly
indicated in the study that an L2 reader's comprehension of an L2 text is the result of a
host of interactions between bottom-up and top-down processing, between different
sources of prior knowledge, and between the reader and the writer via the text. I have
also argued in the study that it is possible to formulate the prediction of the values of
EFL reading comprehension, and that a formula based on EFL vocabulary difficulty
may help to match EFL reading material with the intended group of EFL readers. This
study has shown that, interactive and complex as it is, EFL reading comprehension can
be predicted through a computerised formulated approach, provided that the learning
situation, especially the linguistic input of the target language, is rigidly controlled,
and that the reader's knowledge of the target language has not reached the linguistic
threshold level.
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Appendix A: Survey 1

A Questionnaire on English Reading Comprehension

(Translation from Chinese)
1) The major factors that cause difficulty in reading comprehension are: (You may
choose more than one factor. Please arrange the factors you choose according to
the order from the most important to the least important.)
A) Unknown EFL vocabulary.
B) Too complicated syntax and/or formal structure.
C) Unfamiliar content.
D) Lack of the necessary sociocultural background knowledge.
E) Unusual sentence length.
F) Other factors such as:
2) The English text, which contains no new words, might not be comprehensible,
mainly because of the following factor(s): (You may choose more than one factor.
Please arrange the factors you choose in the order from the most important to the
least important.)
A) Unable to decide on the sense in which a word is used when the word may be
used in several different senses.
B) Unable to understand the idioms in the text.
C) Unable to understand the subject content.
D) Lack of the necessary sociocultural background knowledge.
E) Unable to understand the syntax and/or the formal structure used in the text.
F) Unusual sentence length.
G) Other factors such as:
3) The major factor(s) that could cause abnormal performance in reading
comprehension are: (You may choose more than one factor. Please arrange the
factor(s) you choose in the order from the most important to the least important.)
A) Nervousness.
B) Difficult or boring content.
C) Shortage of time.
D) Lack of necessary knowledge of cultural-social background.
E) Other factors such as:
4) Suppose you read an English text or sentence for the first time. If you find it easy
to understand, it is mainly because of the following factor(s): (You may choose
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more than one factor. Please arrange the factors you choose in the order from the
most important to the least important.)

A) There is no unknown EFL vocabulary.
B) The syntax involved is simple.
C) The contents are interesting.
D) The sociocultural background of the text is familiar.
E) Other factors such as:
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Appendix B: Survey 2
A Questionnaire
(Translation from Chinese)

Part 1.
Please tick the categories of conceptual and sociocultural ideas that you believe the
texts in your EFL textbooks have involved.
1) [
2) [
3) [
4) [
5) [
6) [
7) [
8) [
9) [
10) [
11) [
12) [
13) [
14) [
15) [
16) [
17) [
18) [
19) [
20) [

] Protocols for politeness (e.g. queue up/jump the queue...)
] Daily activities (e.g. getting up, going to work, having meals,
going to bed...)
] Daily conversation (e.g. greeting, introduction, likes and
dislikes, expressing gratitude...)
] Daily life (e.g. at school, after school, at home…)
] Date and time (e.g. day, week, month, season, year; hour,
minute, second; holidays, festivals...)
] Asking and giving directions (e.g. teacher's instructions,
asking for directions on the street...)
] Food (e.g. English food, Chinese food...)
] Health (e.g. seeing a doctor, first aid...)
] Environment (e.g. nature, wildlife, scenery, planting trees,
population...)
] Identifying things and people
] Jobs (e.g. factory worker, teacher, driver...)
] Language (e.g. poetry, spelling, puns, BBC English
programmes...)
] Party (e.g. birthday, Christmas, Mid-Autumn Day...)
] Shopping
] Sports (e.g. human movements, sports meets, games,...)
] Stories (e.g. fables, Edison, Einstein, telephone, Necklace,
Million Pound Note ...)
] Specialised subjects (e.g. computer, famous historical figures,
earthquake, geography, music, museum, newspaper, satellite...)
] Travel (e.g. planning for an outing/travel, outing, traffic,
traffic accidents, transportation...)
] Weather
] Working (e.g. on a farm, at a factory, making/mending
things...)

If you think there are other categories of ideas that have not been included in the
list, please specify:
21)
22)
23)
24)
25)

26)
27)
28)
29)
30)
349

Part 2.
(1) Suppose that you are asked to read some EFL texts that are similar to the texts
you have learned before and that do not contain unknown words or expressions. Do
you think that the ideas that they involve will cause difficulty in your understanding of
the EFL texts? If you think that they will NOT, please tick here (
).
(2) Please tick the categories of sociocultural and conceptual ideas that you think
might cause some difficulty in EFL reading comprehension, if you were to read EFL
text about them. If you believe there are some other ideas that are not included in the
list, please specify, using the space provided after the list.
1) [
2) [
3) [
4) [
5) [
6) [
7) [
8) [
9) [
10) [
11) [
12) [
13) [
14) [
15) [
16) [
17) [
18) [
19) [
20) [

] Protocols for politeness (e.g. queue up/jump the queue...)
] Daily activities (e.g. getting up, going to work, having meals,
going to bed...)
] Daily conversation (e.g. greeting, introduction, likes and
dislikes, expressing gratitude...)
] Daily life (e.g. at school, after school, at home…)
] Date and time (e.g. day, week, month, season, year; hour,
minute, second; holidays, festivals...)
] Asking and giving directions (e.g. teacher's instructions,
asking for directions on the street...)
] Food (e.g. English food, Chinese food...)
] Health (e.g. seeing a doctor, first aid...)
] Environment (e.g. nature, wildlife, scenery, planting trees,
population...)
] Identifying things and people
] Jobs (e.g. factory worker, teacher, driver...)
] Language (e.g. poetry, spelling, puns, BBC English
programmes...)
] Party (e.g. birthday, Christmas, Mid-Autumn Day...)
] Shopping
] Sports (e.g. human movements, sports meets, games,...)
] Stories (e.g. fables, Edison, Einstein, telephone, Necklace,
Million Pound Note ...)
] Specialised subjects (e.g. computer, famous historical figures,
earthquake, geography, music, museum, newspaper, satellite...)
] Travel (e.g. planning for an outing/travel, outing, traffic,
traffic accidents, transportation...)
] Weather
] Working (e.g. on a farm, at a factory, making/mending
things...)

Please enter here those texts/ or sections/ or topics that you might still have some
problems understanding in English and that are not included in the above list:
21)
26)
22)
27)
23)
28)
24)
29)
25)
30)
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Appendix C: Schemata involved in EFL secondary education in China
Schemata Involved in Junior / Senior English for China
Book
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1A

Unit
1
1
1
1
1
1
1
2
2
2
3
3
3
3
4
4
4
4
4
5
5
5
6
6
6
6
6
7
7
7
7
8
8
9
9
9
9
10
10
10
10
11
11
11
12
12
12
13
13
13
14
14
14

Lesson

1
1
2
2
2
3
3
5
5
6
9
10
11
12
13
13
14
15
16
17
18
19
21
22
22
23
24
25
25
26
27
30
31
33
34
35
35
37
38
39
39
41
42
43
45
46
47
49
50
51
53
54
55

Schematic Topics
Getting acquainted
Greeting in class
Getting acquainted among peers
Greeting a teacher
Greeting among classmates
Greeting among adults in office
Greeting among peers
Identifying people
Self introduction
Introduction
Looking for somebody
Spelling vs. reading
Identifying objects
Leaving taking
Seats arrangement in class
Student ID number
Classes and grades in school
Arithmetic sum
Asking about one's age
Question and answer
Question and answer
Products of different makes
Asking about a third person's age
Occupations
Possession
Checking attendance
Friend and gender
Finding the owner of a misplaced object
Looking for one's belongings
Making a compliment and responding to a compliment
Finding the owner of a misplaced object
Police and driving licence
Organisation in a class
Checking attendance
Introducing new students
Asking for directions
Twins
Identifying people
Classroom
Looking for something
Pet and pet's name
Family and its members
Greetings at the door
Introducing friends to parents, sister (brother)
Bedroom
Looking for something
Geography of China
Take a look with a pair of binoculars
Identifying people
Asking about something
Clothes Line
Teacher, student and student's misplaced clothes
Teacher, student and student's misplaced clothes
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Book
J1A
J1A
J1A
J1A
J1A
J1A
J1A
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J1B
J2A
J2A
J2A

Unit
15
15
15
16
16
16
16
17
17
17
17
18
18
18
18
19
19
19
20
20
20
21
21
21
22
22
22
22
23
23
23
24
24
25
25
25
25
25
25
26
26
27
27
27
28
28
28
29
29
29
29
30
30
30
1
1
1

Lesson
57
58
59
61
62
63
64
65
65
66
67
69
70
70
71
73
74
75
77
78
79
81
82
83
85
86
87
88
89
90
91
94
95
97
98
99
100
100
100
101
103
105
106
107
109
110
111
113
114
115
116
117
119
120
1
1
2

Schematic Topics
Students and their belongs
Watch and time
Asking about time
Bedroom
Game: Hide and seek
Family picture
House of residence and its garden
Checking attendance
Objects and their weights
Asking for help/offering one's help
Car boot
Looking after one's things at home
Getting down from a tree via a nearby wall
Kite caught in a tree
Model planes
Greeting among friends
Shopping at a grocery
Food and drinks
Throwing a frisby
Throwing a frisby
Flying a kite
River and riverside
River and riverside
Numbers
Everyday activities
Everyday activities
Everyday activities
Clothing
Shopping
Asking for help and offering help
Everyday activities
Borrowing and lending
Borrowing and lending
Languages and geography
China and England
Postcards
CCTV Tower in Beijing
Gate of Triumph in Paris
Sydney Harbour Theatre
Foods
Planes and bikes
Occupations
Occupations
Asking a friend's father questions
No school on Sundays
Everyday activities
Everyday activities
Shopping
Going shopping
Stores
Shopping
Going shopping with parents
Everyday activities
Factories
Greeting and check attendance
Late for school
Borrowing and lending (stationery)
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Book
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A
J2A

Unit
1
1
2
2
2
2
3
3
3
4
4
4
5
5
5
5
6
6
6
7
7
7
7
7
7
8
8
8
8
9
9
9
9
9
9
9
9
9
10
10
10
10
11
11
11
11
12
12
12
13
13
13
13
14
14
14
14

Lesson

3
3
5
6
6
7
9
10
11
13
14
15
17
17
18
19
21
22
23
25
25
25
25
26
27
29
30
31
32
33
33
33
33
33
33
33
34
35
37
38
39
39
41
41
42
43
45
46
47
49
50
50
51
53
54
54
54

Schematic Topics
Borrowing and lending
Mistaking a twin for the other
Tropical beech landscape
Geographical positions of England, Canada, USA and China
Means of transportation
Means of transportation
Mid-Autumn Day
Mooncakes
Mooncakes
Making a plan for the weekend
Shopping
Helping farmers with their work (picking apples)
Orchard
Talking about a journey
Differences in quantities
Picking apples
Inviting a classmate to supper at home
Parks and zoos
Parks and boating
Breaking down with over-heating
Flying a kite
Preparing a meal
Shopping
Everyday activities
American football and soccer
Classrooms and seats arrangement
Classrooms and seats arrangement
Game: Who has it?
Game: Touch your …
Factory
Farm
Hospital
Park
Railway Station
School
Toilet
Asking a policeman for directions
Street maps
Occupations
Maps (atlas)
Going to work and coming back from work
Lifts
Duty report in class
Submission of homework
Everyday activities
Everyday activities
Day, week, month and year
Day, week, month and year
Foods
Asking about one's experiences
Everyday activities
Filling out a form
Student's everyday activities
Shopping
After school activities
Children help farms with their work
Food and feeling hungry
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Book
J2A
J2A
J2A
J2A
J2A
J2A
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B
J2B

Unit
14
14
14
14
14
14
15
15
15
16
16
16
16
17
17
17
18
18
18
18
19
19
19
19
20
20
20
20
21
21
21
21
21
21
22
22
23
23
23
23
23
24
24
24
24
25
25
25
26
26
26
26
26
27
27
27
27

Lesson
54
54
54
54
54
55
57
58
59
61
62
63
64
65
66
67
69
70
71
73
73
74
75
75
77
77
78
79
81
81
81
81
81
83
85
86
89
89
90
91
92
93
94
95
96
97
98
99
101
102
103
104
104
105
106
107
108

Schematic Topics
Hospital and illness
Policemen and giving directions
Stationery
Which is more important, watching TV or work?
Zoos
Checking tickets on a train
Telephone conversation
Passing a message
Picking apples at a farm
Four seasons in a year
Weather differences between two hemispheres
Four seasons in a year
Four seasons in a year
Weather
Weather
Different counties, different weather
Invitation to a birthday party
Invitation to a birthday party (over the phone)
Western-style birthday party
Weather reports over the radio
Expressing thanks and replying to thanks
Expressing thanks and replying to thanks
Making a plan for a walk at the weekend
Weather reports over the radio
English foods
Planning for a dinner to entertain a friend
Take-away foods
Talking about food (conversation at the table)
Answering the door
Bad weather and going out
Offering a drink and replying to such an offer
Talking about likes
Unable to make a call without the phone number
Western-style birthday party
Asking for directions
Helping someone to locate an address
Danger in playing on the road
Traffic lights
Queuing up
Doctor's waiting room
Feeling not well
Duties at home and play
Duties at home and play
Health and over eating
Duties at home
Having a picnic on an island
Uninhabited island
Uninhabited island
What can a four-year-old girl do?
Rich people have few friends, poor people have many friends.
Blind boy cannot look after himself.
Entertaining visitors
Leave taking
Family trees
Looking after a babe
Summer holiday
Birthday gifts
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Book
J2B
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3

Unit
28
1
1
1
2
2
2
2
2
3
3
3
3
4
4
4
4
4
5
5
5
5
6
6
6
7
8
8
8
9
9
9
9
10
10
10
10
11
11
11
12
12
12
12
13
13
13
13
14
14
15
15
15
16
16
17
17

Lesson
111
1
1
2
5
6
7
7
8
9
10
10
10
13
13
14
14
15
17
17
18
18
21
22
23
26
29
30
30
33
34
35
36
37
37
38
39
42
43
44
45
45
46
47
49
50
50
50
54
55
57
58
59
62
63
65
66

Schematic Topics
Fable tales
Greetings after a school holiday
Teacher's Day
Surname and given name
Events in fields and tracks
Relay race
Hand-grenade throwing
Relay race
Relay race
Asking/answering a question in class
Classroom cleaning
Duty reports
Picnic
Chalk not to be used without teacher's permission
Students are not to draw on the blackboard after class.
Addressing people with 'Comrade'
Insomnia
Park and selling stands
Doing homework late at night
Lost objects may get returned
First aid
Traffic accidents (eg. a fallen sack)
Library (getting information)
Library (reporting on a lost book, compensation)
Library (someone returns a misplaced book)
Shopping
Animals on a farm
Borrowing and returning something
Pans are inanimate.
Different lengths of time and actions
Machine making factories
Machine making factories
Word puzzles
Formal format for a telephone message
Making an appointment over the phone
Conversation between a student's headmaster and parent
Conversation between a student's teacher and parent
What's a schoolboy normally supposed to care about lessons?
Mirror and its reflection of light
Borrowing things over the phone
Asking for help
Format of written instructions
Getting ready for a travel and saying goodbye
Getting ready for a travel and saying goodbye
Duty report in class
Air plane and the seats on board
Christmas (shopping, tree, present, getting together, etc.)
Format of a letter
Christmas (Father Christmas, stockings)
Christmas (Father Christmas, stockings)
Doing some housework at home
Twins
Shopping
Some major English speaking countries
Economic geography
Asking for directions
Museums
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Book
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
J3
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A
S1A

Unit
18
18
18
18
18
18
20
20
20
21
21
21
22
22
22
22
23
23
23
23
23
24
24
24
1
1
1
1
2
2
3
3
3
3
4
4
4
5
5
6
6
7
7
7
8
8
9
9
10
10
10
11
11
12
12
12
13

Lesson
69
69
70
71
72
74
78
79
80
81
82
83
85
86
86
87
89
90
90
91
92
93
94
94
1
1
2
2
5
6
9
10
10
11
13
14
15
17
18
21
22
25
26
27
29
30
33
34
37
38
38
41
42
45
46
46
49

Schematic Topics
Format for written instructions
Tree Planting Day
Growing trees and environmental protection
Planting trees
Planting trees
Space satellite
Problem of population
Problem of population
Problem of population
Shopping
Shopping
Shopping
Feeling ill
School boys finding excuse to stay from school
Visiting a doctor
Feeling ill
Football league match
Format of a diary
Playing football
Playing football
Talking about a football match
Talking about letter writing
Mountain climbing
View from a plane
Greetings
Introduction
Farming machinery
Time difference
Labs in school
Chemistry lessons
British English and American English may differ.
British English varies in Britain
Population of USA comprises people from different countries.
Population of USA comprises people from different countries.
Means of transportation
South American forests and the settlers there
South American forests and the settlers there
Growing vegetables
Tree planting and environmental protection
Cars and their mileage
New factories and the incurring new economic opportunities
Earthquakes
Plate theory that accounts for earthquakes
Plate theory that accounts for earthquakes
Entertaining guests at table
Discoveries and introductions of new plants
IBM PC 386 and 586
Booking a plane ticket through a computer
Sports
Benefits for a country that holds the Olympic Games
Olympic Games
American country music
American country music
English programmes on radio and TV
English programmes on radio
Short-wave radios
American Civil War (slavery)
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Book
S1A
S1A
S1A
S1A
S1A
S1A
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S1B
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A

Unit
13
14
14
14
14
14
15
15
15
16
16
17
17
18
18
19
19
19
20
20
21
21
22
22
22
23
23
23
24
24
24
25
25
25
26
26
1
1
1
1
1
1
1
1
2
2
3
3
3
4
4
4
5
5
5
6
6

Lesson
50
53
54
54
54
55
57
58
59
61
62
65
66
69
70
73
74
75
77
78
81
82
85
86
87
89
90
91
93
94
95
97
98
99
102
103
1
1
2
2
3
3
4
4
6
7
9
10
11
13
14
15
17
18
19
21
21

Schematic Topics
American Civil War
Learning biology
Letter writing
Problems and worries caused by being short
Problems and worries caused by having a friend who tells lie
Problems and worries caused by having a friend who tells lie
Visiting a doctor
Diet
Diet
Cooking
Fire
Travel
Milu deer
Short story: Necklace
Short story: Necklace
Jobs
Short story: the secret is out!
Short story: the secret is out!
The development of printing in China
Paper making
Karl Marx
Karl Marx and foreign languages
Britain and Ireland
Britain and Ireland
Ireland
Building: Rescuing the temple
Water dam
Building: Rescuing the temple
Science of farming
A farming pioneer
A farming pioneer
Conference
Conference
Conference
Biography: Bob Geldof
Biography: Bob Geldof
Disney's cartoons
Disneyland
Disney's cartoons
Disneyland
Disney's cartoons
Disneyland
Disney's cartoons
Disneyland
Smoking (State's revenue and costs of smoking)
Smoking (drug of nicotine)
Meeting a visitor at the airport
Awareness of the difference in body language
Awareness of the difference in body language
China Daily (the English newspaper in China)
China Daily
China Daily
How a show gets to be put in a theatre
Silent films
Gold rush (panning for gold)
Collecting stamps
Years of twelves animals in Chinese culture
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Book
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A
S2A

Unit
6
6
7
7
7
8
8
8
9
9
9
10
10
10
10
10
11
11
11
12
12
12

Lesson
22
23
25
26
27
29
30
30
33
34
35
37
38
38
39
39
41
42
43
45
46
47

Schematic Topics
Coins of different kinds
Stamps and collecting stamps
Canadian English may differ from British and American Eng.
Canada (geography and population)
Canada (geography and population)
Traffic accidents (falling off a bicycle)
First aid
Format of written instructions
Threats to the earth (pollution and population)
Threats to the earth (earth, air, water)
Threats to the earth (animals)
Getting a refund or a change
Difference between a tailor's and a clothing store
Some businessmen judge people by the clothes they wear
Implication of the button at the bottom is undone
Some wine may not be suitable for drinking with a meal
Walking in the hills
Hurricanes
Hurricanes
Keeping fish (tank, underwater plants)
Lions
Lions

Note: 119 out of 508 lessons are revisions and therefore are not included in the table.
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Appendix D: Ranked multiple responses collected
Table 1
The Ranked Multiple Responses to Question 1
From EFL Middle School Students and Tertiary EFL Majors
Q.R

O. J. Y 1
Ch Fq

1-1 A
B
C
D
E
F
T.
1-2 A
B
C
D
E
F
T.
1-3 A
B
C
D
E
F
T.
1-4 A
B
C
D
E
F
T.
1-5 A
B
C
D
E
F
T.
1-6 A
B
C
D
E
F
T.

O. S. Y 1

C.% Ch Fq

15 19.74
45 78.95
9 90.79
4 96.05
1 97.37
2 100.00
76
10 14.29
19 41.43
19 68.57
7 78.57
13 97.14
2 100.00
70
11 23.40
5 34.04
5 44.68
12 70.21
11 93.62
3 100.00
47
3 15.00
2 25.00
6 55.00
3 70.00
5 95.00
1 100.00
20
1 9.09
0 9.09
2 27.27
1 36.36
3 63.64
4 100.00
11
1 14.29
0 14.29
0 14.29
2 42.86
0 42.86
4 100.00
7

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

No 1. S. Y 1

C.% Ch Fq

27 32.53
28 66.27
18 87.95
6 95.18
3 98.80
1 100.00
83
19 22.89
19 45.78
17 66.27
12 80.72
15 98.80
1 100.00
83
15 20.00
18 44.00
13 61.33
5 68.00
19 93.33
5 100.00
75
9 15.52
8 29.31
12 50.00
14 74.14
14 98.28
1 100.00
58
4 10.53
6 26.32
5 39.47
15 78.95
3 86.84
5 100.00
38
2 8.00
0 8.00
2 16.00
1 20.00
1 24.00
19 100.00
25

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

O. Y 1

C.% Ch Fq

47 48.45
23 72.16
13 85.57
11 96.91
2 98.97
1 100.00
97
22 23.66
32 58.06
16 75.27
13 89.25
9 98.92
1 100.00
93
7 9.09
20 35.06
15 54.55
16 75.32
17 97.40
2 100.00
77
9 14.52
6 24.19
18 53.23
13 74.19
15 98.39
1 100.00
62
3 5.66
1 7.55
7 20.75
18 54.72
17 86.79
7 100.00
53
1 2.38
0 2.38
0 2.38
4 11.90
4 21.43
33 100.00
42

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

19 70.37
1 74.07
2 81.48
4 96.30
1 100.00
0 100.00
27
6 24.00
2 32.00
5 52.00
9 88.00
3 100.00
0 100.00
25
1 5.26
5 31.58
5 57.89
5 84.21
3 100.00
0 100.00
19
0 0.00
4 25.00
1 31.25
5 62.50
4 87.50
2 100.00
16
0 0.00
4 28.57
4 57.14
0 57.14
5 92.86
1 100.00
14
0 0.00
0 0.00
0 0.00
0 0.00
2 22.22
7 100.00
9

Note: 1) Q.R.: Question Number and the Rank of the Response.
2) Ch.: Choice ID provided.
3) Fq.: Frequencies observed.
4) C. %: Cumulative Percentage.
5) T.: Total of the frequencies observed.
6) O. J. Y 1: Junior Year 1 students of Ordinary Middle School .
7) O. S. Y 1: Senior Year 1 students of Ordinary Middle School .
8) O. Y1: Year 1 EFL majors of Ordinary University.
9) K. Y1: Year 1 EFL majors of Key University.
10) O. Y2: Year 2 EFL majors of Ordinary University.
11) K. Y3: Year 3 EFL majors of Key University.

359

K. Y 1

C.% Ch Fq

A
B
C
D
E
F

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

O. Y 2

C.% Ch Fq

28 68.29
8 87.80
2 92.68
2 97.56
1 100.00
0 100.00
41
3 7.32
7 24.39
8 43.90
10 68.29
13 100.00
0 100.00
41
3 7.89
6 23.68
11 52.63
11 81.58
6 97.37
1 100.00
38
5 18.52
8 48.15
6 70.37
7 96.30
1 100.00
0 100.00
27
2 8.70
2 17.39
1 21.74
8 56.52
10 100.00
0 100.00
0
0 0.00
0 0.00
1 6.25
0 6.25
0 6.25
15 100.00
16

A
B
C
D
E
F

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

K. Y 3

C.% Ch Fq

22 68.75
2 75.00
5 90.63
3 100.00
0 100.00
0 100.00
32
3 9.38
10 40.63
7 62.50
10 93.75
2 100.00
0 100.00
32
5 18.52
5 37.04
5 55.56
6 77.78
6 100.00
0 100.00
27
1 5.26
4 26.32
3 42.11
7 78.95
4 100.00
0 100.00
19
0 0.00
4 26.67
1 33.33
3 53.33
7 100.00
0 100.00
15
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
14 100.00
14

A
B
C
D
E
F

A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F
A
B
C
D
E
F

C.%

8 18.18
2 22.73
14 54.55
17 93.18
2 97.73
1 100.00
44
15 35.71
2 40.48
10 64.29
9 85.71
5 97.62
1 100.00
42
8 20.00
11 47.50
8 67.50
9 90.00
3 97.50
1 100.00
40
5 15.63
13 56.25
4 68.75
1 71.88
9 100.00
0 100.00
32
2 7.41
4 22.22
3 33.33
5 51.85
11 92.59
2 100.00
27
1 5.26
0 5.26
2 15.79
0 15.79
1 21.05
15 100.00
19

Table 2
The Ranked Multiple Responses to Question 2
From EFL Middle School Students and Tertiary EFL Majors
Q.R
Ch
1-1 A
B
C
D
E
F
G
T.
1-2 A
B
C
D
E
F
G
T.
1-3 A
B
C
D
E
F
G
T.
1-4 A
B
C
D
E
F
G
T.
1-5 A
B
C
D
E
F
G
T.
1-6 A
B
C
D
E
F
G
T.
1-7 A
B
C
D
E
F
G
T.
Note:

O. J. Y 1
O. S. Y 1
No 1. S. Y 1
O. Y 1
Fq
C.% Ch Fq
C.% Ch Fq
C.% Ch Fq
C.% Ch
21 28.00 A
27 32.53 A
25 25.77 A
6 22.22 A
8 38.67 B
7 40.96 B
23 49.48 B
5 40.74 B
17 61.33 C
20 65.06 C
15 64.95 C
12 85.19 C
3 65.33 D
3 68.67 D
5 70.10 D
1 88.89 D
21 93.33 E
23 96.39 E
23 93.81 E
1 92.59 E
3 97.33 F
3 100.00 F
4 97.94 F
2 100.00 F
2 100.00 G
0 100.00 G
2 100.00 G
0 100.00 G
75
83
97
27
17 26.15 A
18 22.22 A
20 22.22 A
4 16.00 A
2 29.23 B
12 37.04 B
26 51.11 B
9 52.00 B
18 56.92 C
19 60.49 C
15 67.78 C
3 64.00 C
3 61.54 D
6 67.90 D
10 78.89 D
6 88.00 D
15 84.62 E
18 90.12 E
14 94.44 E
3 100.00 E
7 95.38 F
8 100.00 F
4 98.89 F
0 100.00 F
3 100.00 G
0 100.00 G
1 100.00 G
0 100.00 G
65
81
90
25
6 12.24 A
17 22.97 A
14 17.95 A
8 38.10 A
7 26.53 B
7 32.43 B
15 37.18 B
4 57.14 B
7 40.82 C
19 58.11 C
19 61.54 C
0 57.14 C
5 51.02 D
6 66.22 D
10 74.36 D
5 80.95 D
12 75.51 E
16 87.84 E
15 93.59 E
3 95.24 E
10 95.92 F
8 98.65 F
5 100.00 F
1 100.00 F
2 100.00 G
1 100.00 G
0 100.00 G
0 100.00 G
49
74
78
21
4 23.53 A
4
7.55 A
6 10.53 A
5 31.25 A
2 35.29 B
10 26.42 B
7 22.81 B
2 43.75 B
3 52.94 C
5 35.85 C
7 35.09 C
5 75.00 C
1 58.82 D
11 56.60 D
10 52.63 D
2 87.50 D
2 70.59 E
9 73.58 E
11 71.93 E
1 93.75 E
3 88.24 F
11 94.34 F
15 98.25 F
1 100.00 F
2 100.00 G
3 100.00 G
1 100.00 G
0 100.00 G
17
53
57
16
0
0.00 A
2
6.67 A
10 20.00 A
1
9.09 A
1 16.67 B
7 30.00 B
4 28.00 B
3 36.36 B
0 16.67 C
2 36.67 C
7 42.00 C
0 36.36 C
1 33.33 D
9 66.67 D
12 66.00 D
0 36.36 D
1 50.00 E
1 70.00 E
8 82.00 E
3 63.64 E
3 100.00 F
8 96.67 F
9 100.00 F
3 90.91 F
0 100.00 G
1 100.00 G
0 100.00 G
1 100.00 G
6
30
50
11
0
0.00 A
1
5.00 A
1
2.22 A
1
9.09 A
2 33.33 B
3 20.00 B
4 11.11 B
0
9.09 B
1 50.00 C
1 25.00 C
4 20.00 C
0
9.09 C
2 83.33 D
7 60.00 D
13 48.89 D
1 18.18 D
0 83.33 E
2 70.00 E
4 57.78 E
2 36.36 E
0 83.33 F
5 95.00 F
17 95.56 F
5 81.82 F
1 100.00 G
1 100.00 G
2 100.00 G
2 100.00 G
6
20
45
11
0
0.00 A
1
6.25 A
0
0.00 A
0
0.00 A
0
0.00 B
0
6.25 B
0
0.00 B
1 12.50 B
0
0.00 C
0
6.25 C
0
0.00 C
0 12.50 C
1 20.00 D
0
6.25 D
0
0.00 D
0 12.50 D
0 20.00 E
0
6.25 E
1
2.86 E
0 12.50 E
0 20.00 F
0
6.25 F
2
8.57 F
1 25.00 F
4 100.00 G
15 100.00 G
32 100.00 G
6 100.00 G
5
16
35
8
1) Q.R.: Question Number and the Rank of the Response.
3) Fq.: Frequencies observed.
5) T.: Total of the frequencies observed.
6) O. J. Y 1: Junior Year 1 students of Ordinary Middle School.
7) O. S. Y 1: Senior Year 1 students of Ordinary Middle School.
8) O. Y1: Year 1 EFL majors of Ordinary University.
9) K. Y1: Year 1 EFL majors of Key University.
10) O. Y2: Year 2 EFL majors of Ordinary University.
11) K. Y3: Year 3 EFL majors of Key University.
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K. Y 1
O. Y 2
K. Y 3
Fq
C.% Ch Fq
C.% Ch Fq
C.%
10 24.39 A
1
3.13 A
2
4.55
17 65.85 B
9 31.25 B
11 29.55
8 85.37 C
16 81.25 C
18 70.45
1 87.80 D
2 87.50 D
9 90.91
4 97.56 E
3 96.88 E
3 97.73
1 100.00 F
1 100.00 F
1 100.00
0 100.00 G
0 100.00 G
0 100.00
41
32
44
12 29.27 A
3
9.68 A
11 25.00
11 56.10 B
5 25.81 B
10 47.73
8 75.61 C
7 48.39 C
8 65.91
5 87.80 D
10 80.65 D
9 86.36
3 95.12 E
4 93.55 E
2 90.91
2 100.00 F
2 100.00 F
4 100.00
0 100.00 G
0 100.00 G
0 100.00
41
31
44
6 15.79 A
8 30.77 A
9 24.32
3 23.68 B
5 50.00 B
4 35.14
6 39.47 C
1 53.85 C
7 54.05
12 71.05 D
4 69.23 D
7 72.97
2 76.32 E
5 88.46 E
5 86.49
7 94.74 F
2 96.15 F
3 94.59
2 100.00 G
1 100.00 G
2 100.00
38
26
37
1
3.45 A
9 45.00 A
6 20.00
5 20.69 B
4 65.00 B
9 50.00
8 48.28 C
2 75.00 C
1 53.33
6 68.97 D
2 85.00 D
7 76.67
5 86.21 E
2 95.00 E
4 90.00
4 100.00 F
1 100.00 F
2 96.67
0 100.00 G
0 100.00 G
1 100.00
29
20
30
4 20.00 A
2 13.33 A
5 21.74
0 20.00 B
2 26.67 B
1 26.09
2 30.00 C
1 33.33 C
3 39.13
3 45.00 D
3 53.33 D
3 52.17
6 75.00 E
4 80.00 E
6 78.26
4 95.00 F
3 100.00 F
5 100.00
1 100.00 G
0 100.00 G
0 100.00
20
15
23
1
6.67 A
0
0.00 A
1
5.00
1 13.33 B
0
0.00 B
2 15.00
0 13.33 C
0
0.00 C
0 15.00
5 46.67 D
1
7.14 D
1 20.00
1 53.33 E
4 35.71 E
5 45.00
6 93.33 F
8 92.86 F
10 95.00
1 100.00 G
1 100.00 G
1 100.00
15
14
20
0
0.00 A
0
0.00 A
0
0.00
0
0.00 B
0
0.00 B
1
7.69
1
7.69 C
0
0.00 C
0
7.69
0
7.69 D
0
0.00 D
0
7.69
0
7.69 E
0
0.00 E
0
7.69
0
7.69 F
0
0.00 F
0
7.69
12 100.00 G
12 100.00 G
12 100.00
13
12
13
2) Ch.: Choice ID provided.
4) C. %: Cumulative Percentage.

Table 3
The Ranked Multiple Responses to Question 3
From EFL Middle School Students and Tertiary EFL Majors
Q.R

O. J. Y 1
O. S. Y 1
No 1. S. Y 1
O. Y 1
K. Y 1
O. Y 2
K. Y 3
Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.%

1-1 A
B
C
D
E
T.
1-2 A
B
C
D
E
T.
1-3 A
B
C
D
E
T.
1-4 A
B
C
D
E
T.
1-5 A
B
C
D
E
T.

21 27.63 A
21 55.26 B
15 75.00 C
14 93.42 D
5 100.00 E
76
17 29.31 A
11 48.28 B
19 81.03 C
7 93.10 D
4 100.00 E
58
7 20.00 A
11 51.43 B
12 85.71 C
4 97.14 D
1 100.00 E
35
3 23.08 A
1 30.77 B
2 46.15 C
6 92.31 D
1 100.00 E
13
0 0.00 A
0 0.00 B
0 0.00 C
0 0.00 D
9 100.00 E
9

5 6.10 A
38 52.44 B
30 89.02 C
7 97.56 D
2 100.00 E
82
25 30.49 A
18 52.44 B
19 75.61 C
20 100.00 D
0 100.00 E
82
19 29.23 A
16 53.85 B
15 76.92 C
11 93.85 D
4 100.00 E
65
9 25.00 A
2 30.56 B
5 44.44 C
15 86.11 D
5 100.00 E
36
1 6.25 A
0 6.25 B
0 6.25 C
1 12.50 D
14 100.00 E
16

2 2.11 A
31 34.74 B
42 78.95 C
19 98.95 D
1 100.00 E
95
14 16.67 A
31 53.57 B
25 83.33 C
13 98.81 D
1 100.00 E
84
16 28.07 A
11 47.37 B
11 66.67 C
16 94.74 D
3 100.00 E
57
12 31.58 A
4 42.11 B
6 57.89 C
9 81.58 D
7 100.00 E
38
4 12.90 A
1 16.13 B
0 16.13 C
4 29.03 D
22 100.00 E
31

5 18.52 A
12 62.96 B
5 81.48 C
5 100.00 D
0 100.00 E
27
1 4.00 A
7 32.00 B
10 72.00 C
7 100.00 D
0 100.00 E
25
6 35.29 A
2 47.06 B
5 76.47 C
4 100.00 D
0 100.00 E
17
6 60.00 A
0 60.00 B
0 60.00 C
3 90.00 D
1 100.00 E
10
1 14.29 A
0 14.29 B
0 14.29 C
0 14.29 D
6 100.00 E
7

Note: 1) Q.R.: Question Number and the Rank of the Response.
2) Ch.: Choice ID provided.
3) Fq.: Frequencies observed.
4) C. %: Cumulative Percentage.
5) T.: Total of the frequencies observed.
6) O. J. Y 1: Junior Year 1 students of Ordinary Middle School.
7) O. S. Y 1: Senior Year 1 students of Ordinary Middle School.
8) O. Y1: Year 1 EFL majors of Ordinary University.
9) K. Y1: Year 1 EFL majors of Key University.
10) O. Y2: Year 2 EFL majors of Ordinary University.
11) K. Y3: Year 3 EFL majors of Key University.
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5 12.20 A
20 60.98 B
10 85.37 C
5 97.56 D
1 100.00 E
41
5 12.50 A
11 40.00 B
15 77.50 C
9 100.00 D
0 100.00 E
40
6 18.75 A
6 37.50 B
6 56.25 C
14 100.00 D
0 100.00 E
32
9 42.86 A
0 42.86 B
4 61.90 C
8 100.00 D
0 100.00 E
21
0 0.00 A
0 0.00 B
0 0.00 C
0 0.00 D
12 100.00 E
12

6 18.75 A
18 75.00 B
6 93.75 C
2 100.00 D
0 100.00 E
32
6 20.00 A
2 26.67 B
12 66.67 C
10 100.00 D
0 100.00 E
30
5 20.83 A
5 41.67 B
6 66.67 C
7 95.83 D
1 100.00 E
24
7 41.18 A
4 64.71 B
1 70.59 C
5 100.00 D
0 100.00 E
17
0 0.00 A
0 0.00 B
0 0.00 C
0 0.00 D
11 100.00 E
11

6 13.64
22 63.64
5 75.00
8 93.18
3 100.00
44
7 17.07
9 39.02
9 60.98
15 97.56
1 100.00
41
13 37.14
4 48.57
11 80.00
5 94.29
2 100.00
35
3 12.50
4 29.17
5 50.00
8 83.33
4 100.00
24
1 7.14
1 14.29
1 21.43
0 21.43
11 100.00
0

Table 4
The Ranked Multiple Responses to Question 4
From EFL Middle School Students and Tertiary EFL Majors
Q.R

O. J. Y 1
O. S. Y 1
No 1. S. Y 1
O. Y 1
K. Y 1
O. Y 2
K. Y 3
Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.% Ch Fq C.%

1-1 A
B
C
D
E
T.
1-2 A
B
C
D
E
T.
1-3 A
B
C
D
E
T.
1-4 A
B
C
D
E
T.
1-5 A
B
C
D
E
T.

15 20.27 A
31 62.16 B
19 87.84 C
7 97.30 D
2 100.00 E
74
21 30.00 A
17 54.29 B
19 81.43 C
11 97.14 D
2 100.00 E
70
13 25.00 A
14 51.92 B
12 75.00 C
11 96.15 D
2 100.00 E
52
1 7.14 A
1 14.29 B
5 50.00 C
6 92.86 D
1 100.00 E
14
0 0.00 A
0 0.00 B
0 0.00 C
0 0.00 D
5 100.00 E
5

31 37.35 A
24 66.27 B
20 90.36 C
8 100.00 D
0 100.00 E
83
23 27.71 A
23 55.42 B
21 80.72 C
15 98.80 D
1 100.00 E
83
17 23.94 A
21 53.52 B
16 76.06 C
16 98.59 D
1 100.00 E
71
6 14.63 A
10 39.02 B
5 51.22 C
17 92.68 D
3 100.00 E
41
1 5.56 A
0 5.56 B
1 11.11 C
0 11.11 D
16 100.00 E
18

32 32.99 A
34 68.04 B
14 82.47 C
15 97.94 D
2 100.00 E
97
26 29.55 A
33 67.05 B
11 79.55 C
16 97.73 D
2 100.00 E
88
11 15.94 A
12 33.33 B
26 71.01 C
16 94.20 D
4 100.00 E
69
11 22.92 A
5 33.33 B
10 54.17 C
18 91.67 D
4 100.00 E
48
2 5.88 A
0 5.88 B
3 14.71 C
1 17.65 D
28 100.00 E
34

10 37.04 A
1 40.74 B
9 74.07 C
7 100.00 D
0 100.00 E
27
4 16.00 A
7 44.00 B
6 68.00 C
8 100.00 D
0 100.00 E
25
6 31.58 A
7 68.42 B
4 89.47 C
2 100.00 D
0 100.00 E
19
2 15.38 A
3 38.46 B
2 53.85 C
4 84.62 D
2 100.00 E
13
0 0.00 A
0 0.00 B
1 12.50 C
1 25.00 D
6 100.00 E
8

Note: 1) Q.R.: Question Number and the Rank of the Response.
2) Ch.: Choice ID provided.
3) Fq.: Frequencies observed.
4) C. %: Cumulative Percentage.
5) T.: Total of the frequencies observed.
6) O. J. Y 1: Junior Year 1 students of Ordinary Middle School.
7) O. S. Y 1: Senior Year 1 students of Ordinary Middle School.
8) O. Y1: Year 1 EFL majors of Ordinary University.
9) K. Y1: Year 1 EFL majors of Key University.
10) O. Y2: Year 2 EFL majors of Ordinary University.
11) K. Y3: Year 3 EFL majors of Key University.
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16 39.02 A
7 56.10 B
14 90.24 C
3 97.56 D
1 100.00 E
41
11 26.83 A
9 48.78 B
13 80.49 C
8 100.00 D
0 100.00 E
41
7 18.42 A
11 47.37 B
9 71.05 C
9 94.74 D
2 100.00 E
38
3 14.29 A
5 38.10 B
3 52.38 C
10 100.00 D
0 100.00 E
21
0 0.00 A
0 0.00 B
0 0.00 C
0 0.00 D
12 100.00 E
12

14 43.75 A
2 50.00 B
6 68.75 C
9 96.88 D
1 100.00 E
32
5 16.67 A
6 36.67 B
15 86.67 C
4 100.00 D
0 100.00 E
30
3 11.54 A
10 50.00 B
4 65.38 C
9 100.00 D
0 100.00 E
26
4 21.05 A
8 63.16 B
3 78.95 C
4 100.00 D
0 100.00 E
19
0 0.00 A
0 0.00 B
0 0.00 C
0 0.00 D
13 100.00 E
13

7 15.91
0 15.91
21 63.64
15 97.73
1 100.00
44
6 14.29
6 28.57
16 66.67
13 97.62
1 100.00
42
13 37.14
11 68.57
3 77.14
7 97.14
1 100.00
35
5 21.74
13 78.26
1 82.61
3 95.65
1 100.00
23
1 6.25
0 6.25
1 12.50
0 12.50
14 100.00

Appendix E: Source codes of the computer program
The Source Codes of the Computer Program "EFL Readability
Evaluation System" in Visual Basic 5.0

FrmMDIText
Option Explicit
Private Declare Function OSWinHelp% Lib "User32" Alias "WinHelpA" (ByVal hWnd&, ByVal
HelpFile$, ByVal wCommand%, dwData As Any)
Private Type tDocType
Active As Boolean
frmCurrent As frmText
End Type
Private Docs() As tDocType
Private Sub MDIForm_Load()
Me.Left = GetSetting(App.Title, "Settings", "MainLeft", 800)
Me.Top = GetSetting(App.Title, "Settings", "MainTop", 800)
Me.Width = GetSetting(App.Title, "Settings", "MainWidth", 8888)
Me.Height = GetSetting(App.Title, "Settings", "MainHeight", 6888)
ReDim Docs(0) ' Initialize the dynamic array.
ProgressBar1.Align = vbAlignTop
ProgressBar1.Visible = False
End Sub
Private Sub MDIForm_QueryUnload(cancel As Integer, unloadmode As Integer)
Dim pintReturn As Integer, x As Integer
Dim FileNum As Integer
pintReturn = MsgBox("Really Exit", vbYesNo + vbQuestion)
If pintReturn = vbNo Then
cancel = True
End If
If RecentFiles(5) <> "" Then
FileNum = FreeFile
Open "c:\windows\temp\EREfiles.dat" For Output As #FileNum
For x = 0 To 5 Step 1
If RecentFiles(x) <> "" Then
Print #FileNum, , Trim(RecentFiles(x))
End If
Next x
Close #FileNum
End If
End Sub
Private Sub mnuFileExit_Click()
Unload frmMDIText
End Sub
Private Sub mnuFileMRU_Click(Index As Integer)
OpenFile mnuFileMRU(Index).Caption
End Sub
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Private Sub mnuFileNew_Click()
NewFile
End Sub
Private Sub mnuFileOpen_Click()
OpenFile ""
End Sub
Private Sub tbrText_ButtonClick(ByVal Button As ComctlLib.Button)
Dim Msg As String
Select Case Button.Key
Case "New"
NewFile
Case "Open"
OpenFile ""
Case "Save"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Me.SaveRtfFile Screen.ActiveForm, Screen.ActiveForm.Caption
Else
Msg = "No Document to be saved!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Cut"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
EditCut Screen.ActiveForm
Else
Msg = "No Document to be cut!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Copy"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
'PrintFile Screen.ActiveForm
Else
Msg = "No Document to be copied!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Paste"
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If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
EditPaste Screen.ActiveForm
Else
Msg = "No Document to be pasted!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Undo"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Call Screen.ActiveForm.EditUndo
Else
Msg = "No editing to undo!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Redo"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Call Screen.ActiveForm.EditRedo
Else
Msg = "No edit-undoing to cancel!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Print"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
PrintFile Screen.ActiveForm
Else
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Bold"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
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If TypeOf Screen.ActiveForm Is frmText Then
FormatBold Screen.ActiveForm
Else
Msg = "No fonts to process!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Italic"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
FormatItalic Screen.ActiveForm
Else
Msg = "No fonts to process!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Underline"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
FormatUnderline Screen.ActiveForm
Else
Msg = "No fonts to process!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Left"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Justify "Left"
Else
Msg = "No Document to justify!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "Center"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Justify "Center"
Else
Msg = "No Document to justify!"
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MsgBox Msg, vbInformation
Exit Sub
End If
Case "Right"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Justify "Right"
Else
Msg = "No Document to justify!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "ERE"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
ERE Screen.ActiveForm
Else
Msg = "No Document for ERE to process!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "EREShow"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Screen.ActiveForm.rtfText.Visible = False
Screen.ActiveForm.TxtText.Visible = True
Else
Msg = "No Document for ERE to process!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "EREHide"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Screen.ActiveForm.rtfText.Visible = True
Screen.ActiveForm.TxtText.Visible = False
Else
Msg = "No Document for ERE to process!"
MsgBox Msg, vbInformation
Exit Sub
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End If
Case "EREPrint"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
PrintEREFile Screen.ActiveForm
Else
Msg = "No Document for ERE to process!"
MsgBox Msg, vbInformation
Exit Sub
End If
Case "SaveERE"
If Screen.ActiveForm Is Nothing Then
Msg = "No Document to print!"
MsgBox Msg, vbInformation
Exit Sub
End If
If TypeOf Screen.ActiveForm Is frmText Then
Me.SaveEREResult Screen.ActiveForm, ""
Else
Msg = "No ERE Results to be saved!"
MsgBox Msg, vbInformation
Exit Sub
End If
End Select
End Sub
Public Sub NewFile()
Dim pintCurrentDoc As Integer
pintCurrentDoc = GetFormIndex()
Docs(pintCurrentDoc).frmCurrent.Caption = "New Document"
UpdateFileMenu
End Sub
Public Sub OpenFile(sFile As String)
On Error GoTo Cancel_Error
Dim pintCurrentDoc As Integer
If sFile = "" Then
With cdlText
.Flags = cdlOFNExplorer + cdlOFNPathMustExist + _
cdlOFNFileMustExist
.Filter = "Text Files (*.txt)|*.txt|RTF Files (*.rtf)|*.rtf"
.FilterIndex = 2
.CancelError = True
.InitDir = CurDir
.ShowOpen
End With
Else
'If Screen.ActiveForm <> Nothing Then
' UpdateFileMenu
'End If
frmMDIText.cdlText.filename = sFile
End If
pintCurrentDoc = GetFormIndex()
With Docs(pintCurrentDoc).frmCurrent
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If frmMDIText.cdlText.FileTitle <> "" Then
.Caption = frmMDIText.cdlText.FileTitle
Else
.Caption = frmMDIText.cdlText.filename
End If
.rtfText.LoadFile frmMDIText.cdlText.filename
End With
sFileRegister cdlText.filename
UpdateFileMenu
Cancel_Error:
If Err.Number <> 0 Then
Debug.Print "Error occur in opening a file."
End If
End Sub
Public Sub CloseFile(frm As frmText)
Dim pintCurrent As Integer
If TypeOf frm Is frmText Then
pintCurrent = frm.Tag
Docs(pintCurrent).Active = False
Set Docs(pintCurrent).frmCurrent = Nothing
End If
End Sub
Public Sub SaveRtfFile(frm As frmText, sFile As String)
On Error GoTo Cancel_Error
If sFile = "" Then
With cdlText
.Filter = "Text Files (*.txt)|*.txt|RTF Files (*.rtf)|*.rtf"
.FilterIndex = 2
.InitDir = CurDir
.ShowSave
End With
frm.rtfText.SaveFile cdlText.filename, rtfRTF
Else
frm.rtfText.SaveFile sFile, rtfRTF
End If
frm.Dirty = False
Cancel_Error:
End Sub
Public Sub SaveEREResult(frm As frmText, sFile As String)
Dim Output As Integer
On Error GoTo Cancel_Error
If sFile = "" Then
With cdlText
.Filter = "Text Files (*.txt)|*.txt"
.FilterIndex = 1
.InitDir = CurDir
.ShowSave
End With
Output = FreeFile
Open cdlText.filename For Output As Output
Write #Output, frm.TxtText
Close #Output
End If
Cancel_Error:

369

End Sub
Public Sub PrintFile(frm As frmText)
On Error GoTo CancelError
cdlText.Flags = cdlPDReturnDC + cdlPDNoPageNums
If frm.rtfText.SelLength = 0 Then
cdlText.Flags = cdlText.Flags + cdlPDAllPages
Else
cdlText.Flags = cdlText.Flags + cdlPDSelection
End If
cdlText.ShowPrinter
Printer.Print ""
'Initialise the printer.
frm.rtfText.SelPrint Printer.hDC
Printer.EndDoc
'Conclude the printing task.
CancelError:
End Sub
Public Sub PrintEREFile(frm As frmText)
Dim TmpString As String, i As Long, c As String
Dim TextLen As Long, PageNum As Integer
Dim cTOd As Integer, TmpLine As String
Dim PageWidth As Integer, TmpLineLen As Long
Dim PageLineNum As Integer, CurLineNum As Integer
Dim PageOrient As Integer, CurPage As Integer
On Error GoTo CancelError
If frm.TxtText = "" Then
MsgBox "No ERE results to be printed!", vbExclamation + vbOKOnly, "ERE Message"
Exit Sub
End If
cdlText.Flags = cdlPDReturnDC + cdlPDNoPageNums
If frm.TxtText.SelLength = 0 Then
cdlText.Flags = cdlText.Flags + cdlPDAllPages
Else
cdlText.Flags = cdlText.Flags + cdlPDSelection
End If
cdlText.ShowPrinter
Printer.PaperSize = 9
PageOrient = Printer.Orientation
If PageOrient = 1 Then
PageWidth = 58
PageLineNum = 30
Else
PageWidth = 78
PageLineNum = 22
End If
TextLen = Len(frm.TxtText)
Printer.Print ""
'Initialise the printer.
For i = 1 To TextLen Step 1
c = Mid(frm.TxtText, i, 1)
cTOd = Asc(LCase(c))
Select Case cTOd
Case 41
If TmpLine <> "" Then
TmpLine = TmpLine + c
End If
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Do
i=i+1
c = Mid(frm.TxtText, i, 1)
cTOd = Asc(LCase(c))
Select Case cTOd
Case 32 To 64
TmpLine = TmpLine + c
Case 13
TmpLine = TmpLine + Chr(13) + Chr(10) + Chr(13) + Chr(10)
CurLineNum = CurLineNum + 1
If CurLineNum = PageLineNum Then
PageNum = PageNum + 1
CurPage = 1
CurLineNum = 0
End If
Exit Do
Case Else
i=i-1
Exit Do
End Select
Loop Until c = " "
TmpLineLen = Len(TmpLine)
If TmpLineLen = 0 Then
ElseIf TmpLineLen > PageWidth Then
TmpString = TmpString + TmpLine + Chr(13) + Chr(10) + Chr(13) + Chr(10)
CurLineNum = CurLineNum + 1
If CurLineNum = PageLineNum Then
PageNum = PageNum + 1
CurPage = 1
CurLineNum = 0
End If
TmpLine = ""
End If
Case 13
If TmpLine = "" Then
TmpString = TmpString + Chr(13) + Chr(10) + Chr(13) + Chr(10)
Else
TmpLine = TmpLine + Chr(13) + Chr(10) + Chr(13) + Chr(10)
TmpString = TmpString + TmpLine
End If
CurLineNum = CurLineNum + 1
If CurLineNum = PageLineNum Then
PageNum = PageNum + 1
CurPage = 1
CurLineNum = 0
End If
TmpLine = ""
Case 32 To 34, 39, 40, 44 To 46, 58, 59, 63
If TmpLine = "" Then
TmpString = TmpString + c
Else
TmpLine = TmpLine + c
End If
Case Else
TmpLine = TmpLine + c
End Select
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If CurPage = 1 Then
Printer.Print TmpString
TmpString = ""
Printer.CurrentX = Printer.Width / 2 - 6
Printer.CurrentY = Printer.Height - 2000
Printer.Print Str(PageNum)
Printer.NewPage
CurPage = 0
End If
Next i
TmpString = TmpString + TmpLine
If CurPage = 0 Then
Printer.Print TmpString
Printer.CurrentX = Printer.Width / 2 - 6
Printer.CurrentY = Printer.Height - 2000
Printer.Print Str(PageNum + 1)
Printer.EndDoc
'Conclude the printing task.
End If
CancelError:
If Err.Number = 0 Then
Exit Sub
Else
MsgBox "Error occurs in printing!", vbExclamation + vbOKOnly, "ERE Message"
End If
End Sub
Private Function GetFormIndex()
Dim pintDocCount As Integer, pintCurrent As Integer
Dim pblnFound As Boolean
pintDocCount = UBound(Docs)
For pintCurrent = 1 To pintDocCount
If Docs(pintCurrent).Active = False Then
pblnFound = True
Exit For
End If
Next
If Not pblnFound Then
pintCurrent = pintDocCount + 1
ReDim Preserve Docs(pintCurrent)
End If
With Docs(pintCurrent)
Set .frmCurrent = New frmText
.frmCurrent.Tag = pintCurrent
.frmCurrent.Show
.Active = True
End With
GetFormIndex = pintCurrent
End Function
Public Sub EditCut(frm As Form)
Dim Msg
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On Error GoTo CheckError
Clipboard.Clear
Clipboard.SetText frm.rtfText.SelText, vbCFRTF
frm.rtfText.SelText = ""
CheckError:
If (Err.Number <> 0) Then
Msg = "Can't find the file to cut."
MsgBox Msg
Exit Sub
End If
End Sub
Public Sub EditPaste(frm As Form)
Dim Msg
On Error GoTo CheckError
frm.rtfText.SelText = Clipboard.GetText(vbCFRTF)
CheckError:
If (Err.Number <> 0) Then
Msg = "Can't find the file to paste."
MsgBox Msg
Exit Sub
End If
End Sub
Public Sub EditCopy(frm As Form)
Dim Msg
On Error GoTo CheckError
Clipboard.Clear ' Clear Clipboard.
Clipboard.SetText frm.rtfText.SelText
CheckError:
If (Err.Number <> 0) Then
Msg = "Can't find the text to copy."
MsgBox Msg
Exit Sub
End If
End Sub
Public Sub FormatBold(frm As Form)
If frm.rtfText.SelBold = True Then
BoldStatus frm, False
Else
BoldStatus frm, True
End If
End Sub
Public Sub FormatItalic(frm As Form)
If frm.rtfText.SelItalic = True Then
frm.rtfText.SelItalic = False
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ItalicStatus frm, False
Else
frm.rtfText.SelItalic = True
ItalicStatus frm, True
End If
End Sub
Public Sub FormatUnderline(frm As Form)
If frm.rtfText.SelUnderline = True Then
UnderlineStatus frm, False
frm.rtfText.SelUnderline = False
Else
UnderlineStatus frm, True
frm.rtfText.SelUnderline = True
End If
End Sub
Public Sub Justify(pstr As String)
Static CurRightMargin As Long
Dim CurFormWidth As Long
CurRightMargin = Screen.ActiveForm.ScaleWidth - 400
Screen.ActiveForm.rtfText.RightMargin = CurRightMargin
Select Case pstr
Case "Left"
Screen.ActiveForm.rtfText.SelAlignment = rtfLeft
Case "Right"
Screen.ActiveForm.rtfText.SelAlignment = rtfRight
Case "Center"
Screen.ActiveForm.rtfText.SelAlignment = rtfCenter
End Select
End Sub
Public Sub BoldStatus(frm As Form, pbln As Boolean)
If pbln Then
frm.mnuFormatBold.Checked = True
frm.rtfText.SelBold = True
frmMDIText.tbrText.Buttons("Bold").Value = tbrPressed
Else
frm.mnuFormatBold.Checked = False
frm.rtfText.SelBold = False
frmMDIText.tbrText.Buttons("Bold").Value = tbrUnpressed
End If
End Sub
Public Sub ItalicStatus(frm As Form, pbln As Boolean)
If pbln Then
frm.mnuFormatItalic.Checked = True
frmMDIText.tbrText.Buttons("Italic").Value = tbrPressed
Else
frm.mnuFormatItalic.Checked = False
frmMDIText.tbrText.Buttons("Italic").Value = tbrUnpressed
End If
End Sub
Public Sub UnderlineStatus(frm As Form, pbln As Boolean)
If pbln Then
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frm.mnuFormatUnderline.Checked = True
frmMDIText.tbrText.Buttons("Underline").Value = tbrPressed
Else
frm.mnuFormatUnderline.Checked = False
frmMDIText.tbrText.Buttons("Underline").Value = tbrUnpressed
End If
End Sub
FrmText
Option Explicit
Public Dirty As Boolean
Private UndoStack As New Collection 'collection of undo elements
Private RedoStack As New Collection 'collection of redo elements
Private Sub Form_Load()
Form_Resize
If TypeOf Me Is frmText Then
rtfText.RightMargin = Me.ScaleWidth - 450
'TxtText.Width = Me.ScaleWidth - 450
End If
rtfText_Change 'Initialize First Undo
rtfText_SelChange 'Initialize Menus
End Sub
Private Sub Form_Resize()
On Error Resume Next
rtfText.Move 10, 10, Me.ScaleWidth - 50, Me.ScaleHeight - 50
TxtText.Move 10, 10, Me.ScaleWidth - 50, Me.ScaleHeight - 50
End Sub
Private Sub Form_QueryUnload(cancel As Integer, unloadmode As Integer)
Dim pintReturn As Integer
If Dirty Then
pintReturn = MsgBox("Abandon Changes in " + Me.Caption + " ?", vbYesNo + vbQuestion)
If pintReturn = vbNo Then
cancel = True
End If
End If
UpdateFileMenu
End Sub
Private Sub Form_Unload(cancel As Integer)
frmMDIText.CloseFile Me
End Sub
Private Sub mnuArrange_Click(Index As Integer)
frmMDIText.Arrange Index
End Sub
Private Sub mnuEditCancelUndo_Click()
EditRedo
End Sub

375

Private Sub mnuEditUndo_Click()
EditUndo
End Sub
Private Sub mnuEREHide_Click()
If TypeOf Me Is frmText Then
Me.rtfText.Visible = True
Me.TxtText.Visible = False
End If
End Sub
Private Sub mnuEREPrint_Click()
If TypeOf Me Is frmText Then
frmMDIText.PrintEREFile Me
End If
End Sub
Private Sub mnuERESave_Click()
frmMDIText.SaveEREResult Me, ""
End Sub
Private Sub mnuEREShow_Click()
If TypeOf Me Is frmText Then
Me.rtfText.Visible = False
Me.TxtText.Visible = True
End If
End Sub
Private Sub mnuEREStart_Click()
If TypeOf Me Is frmText Then
ERE Me
End If
End Sub
Private Sub mnuFileClose_Click()
UpdateFileMenu
Unload Me
End Sub
Private Sub mnuFileExit_Click()
Unload frmMDIText
End Sub
Private Sub mnuFileMRU_Click(Index As Integer)
frmMDIText.OpenFile mnuFileMRU(Index).Caption
End Sub
Private Sub mnuFileNew_Click()
frmMDIText.NewFile
End Sub
Private Sub mnuFileOpen_Click()
frmMDIText.OpenFile ""
End Sub
Private Sub mnuFilePageSetup_Click()
cdlText.ShowPrinter
End Sub
Private Sub mnuFilePrint_Click()
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frmMDIText.PrintFile Me
End Sub
Private Sub mnuFileSave_Click()
frmMDIText.SaveRtfFile Me, Me.Caption
End Sub
Private Sub mnuFileSaveERE_Click()
frmMDIText.SaveEREResult Me, ""
End Sub
Private Sub mnuFormatBold_Click()
frmMDIText.FormatBold Me
End Sub
Private Sub mnuFormatFonts_Click()
On Error GoTo Cancel_Error
cdlText.Flags = cdlCFScreenFonts + cdlCFEffects
cdlText.CancelError = True
cdlText.ShowFont
rtfText.SelFontName = cdlText.FontName
rtfText.SelFontSize = cdlText.FontSize
rtfText.SelBold = cdlText.FontBold
If cdlText.FontBold = True Then
frmMDIText.BoldStatus Me, True
Else
frmMDIText.BoldStatus Me, False
End If
rtfText.SelItalic = cdlText.FontItalic
If cdlText.FontItalic = True Then
frmMDIText.ItalicStatus Me, True
Else
frmMDIText.ItalicStatus Me, False
End If
rtfText.SelUnderline = cdlText.FontUnderline
If cdlText.FontUnderline = True Then
frmMDIText.UnderlineStatus Me, True
Else
frmMDIText.UnderlineStatus Me, False
End If
Exit Sub
Cancel_Error:
End Sub
Private Sub mnuFormatItalic_Click()
frmMDIText.FormatItalic Me
End Sub
Private Sub mnuFormatUnderline_Click()
frmMDIText.FormatUnderline Me
End Sub
Private Sub mnuOptionsColor_Click()
On Error GoTo Cancel_Error
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frmMDIText.cdlText.ShowColor
rtfText.SelColor = frmMDIText.cdlText.Color
Exit Sub
Cancel_Error:
End Sub
Private Sub mnuOptionsColour_Click()
On Error GoTo Cancel_Error
frmMDIText.cdlText.ShowColor
rtfText.SelColor = frmMDIText.cdlText.Color
Cancel_Error:
End Sub
Private Sub mnuWindowArrangeIcons_Click()
frmMDIText.Arrange vbArrangeIcons
End Sub
Private Sub mnuWindowCascade_Click()
frmMDIText.Arrange vbCascade
End Sub
Private Sub mnuWindowHorizontal_Click()
frmMDIText.Arrange vbTileHorizontal
End Sub
Private Sub mnuWindowVertical_Click()
frmMDIText.Arrange vbTileVertical
End Sub
Private Sub rtfText_Change()
Dirty = True
If TypeOf Me Is frmText Then
Me.mnuEditUndo.Enabled = True
frmMDIText.tbrText.Buttons(9).Enabled = True
Else
Exit Sub
End If
End Sub
Public Function RegRedo(frm As frmText)
Dim newElement As New UndoElement
Dim c As Integer, l As Long
If RedoStack.Count > 100 Then
For c = 1 To RedoStack.Count
RedoStack.Remove 1
Next c
End If
With newElement
.SelStart = frm.rtfText.SelStart
.Text = frm.rtfText.TextRTF
.TextLen = Len(frm.rtfText.TextRTF)
.SText = frm.rtfText.SelRTF
.STextLen = frm.rtfText.SelLength
End With
RedoStack.Add Item:=newElement
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End Function
Public Function RegUndo(frm As frmText)
Dim newElement As New UndoElement
Dim c As Integer, l As Long
If UndoStack.Count > 100 Then
For c = 1 To UndoStack.Count
UndoStack.Remove 1
Next c
End If
With newElement
.SelStart = frm.rtfText.SelStart
.Text = frm.rtfText.TextRTF
.TextLen = Len(frm.rtfText.TextRTF)
.SText = frm.rtfText.SelRTF
.STextLen = frm.rtfText.SelLength
End With
UndoStack.Add Item:=newElement
End Function
Private Sub rtfText_KeyDown(KeyCode As Integer, Shift As Integer)
If TypeOf Screen.ActiveForm Is frmText Then
RegUndo Me
End If
End Sub
Private Sub rtfText_SelChange()
Dim ln As Long
If rtfText.SelBold = True Then
frmMDIText.BoldStatus Me, True
Else
frmMDIText.BoldStatus Me, False
End If
If rtfText.SelItalic = True Then
frmMDIText.ItalicStatus Me, True
Else
frmMDIText.ItalicStatus Me, False
End If
If rtfText.SelUnderline = True Then
frmMDIText.UnderlineStatus Me, True
Else
frmMDIText.UnderlineStatus Me, False
End If
End Sub
Private Sub EnableControls()
mnuEditUndo.Enabled = UndoStack.Count > 1
mnuEditCancelUndo.Enabled = RedoStack.Count > 0
frmMDIText.tbrText.Buttons(9).Enabled = mnuEditUndo.Enabled
frmMDIText.tbrText.Buttons(10).Enabled = mnuEditCancelUndo.Enabled
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rtfText_SelChange
End Sub
Public Sub EditUndo()
Dim objElement As Object
If UndoStack.Count <= 0 Then Exit Sub
Set objElement = UndoStack(UndoStack.Count)
If TypeOf Screen.ActiveForm Is frmText Then
RegRedo Screen.ActiveForm
Me.mnuEditCancelUndo.Enabled = True
frmMDIText.tbrText.Buttons(10).Enabled = True
Else
Exit Sub
End If
Me.rtfText.TextRTF = objElement.Text
Me.rtfText.SelStart = objElement.SelStart
Me.rtfText.SelLength = objElement.STextLen
UndoStack.Remove UndoStack.Count
If UndoStack.Count <= 0 Then
Me.mnuEditUndo.Enabled = False
frmMDIText.tbrText.Buttons(9).Enabled = False
Exit Sub
End If
End Sub
Public Sub EditRedo()
Dim objElement As Object
If RedoStack.Count <= 0 Then
Exit Sub
End If
Set objElement = RedoStack(RedoStack.Count)
If TypeOf Screen.ActiveForm Is frmText Then
RegUndo Screen.ActiveForm
Me.mnuEditUndo.Enabled = True
frmMDIText.tbrText.Buttons(9).Enabled = True
Else
Exit Sub
End If
Me.rtfText.TextRTF = objElement.Text
Me.rtfText.SelStart = objElement.SelStart
Me.rtfText.SelLength = objElement.STextLen
RedoStack.Remove RedoStack.Count
If RedoStack.Count <= 0 Then
Me.mnuEditCancelUndo.Enabled = False
frmMDIText.tbrText.Buttons(10).Enabled = False
Exit Sub
End If
End Sub
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FrmSplash
Option Explicit
Private Sub Form_Load()
lblVersion.Caption = "Version " & App.Major & "." & App.Minor & "." & App.Revision
lblProductName.Caption = App.Title
End Sub
FrmLogin
Option Explicit
Private Declare Function GetUserName Lib "advapi32.dll" Alias "GetUserNameA" (ByVal lpbuffer As
String, nSize As Long) As Long
Public OK As Boolean
Private Sub Form_Load()
Dim sBuffer As String
Dim lSize As Long
sBuffer = Space$(255)
lSize = Len(sBuffer)
Call GetUserName(sBuffer, lSize)
If lSize > 0 Then
txtUserName.Text = Left$(sBuffer, lSize)
Else
txtUserName.Text = vbNullString
End If
End Sub
Private Sub cmdCancel_Click()
OK = False
Me.Hide
End Sub
Private Sub cmdOK_Click()
If txtPassword.Text = "" Then
OK = True
Me.Hide
Else
MsgBox "Invalid Password, try again!", , "Login"
txtPassword.SetFocus
txtPassword.SelStart = 0
txtPassword.SelLength = Len(txtPassword.Text)
End If
End Sub

FrmAbout
Option Explicit
Const KEY_ALL_ACCESS = &H2003F
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Const HKEY_LOCAL_MACHINE = &H80000002
Const ERROR_SUCCESS = 0
Const REG_SZ = 1
' Unicode nul terminated string
Const REG_DWORD = 4
' 32-bit number
Const gREGKEYSYSINFOLOC = "SOFTWARE\Microsoft\Shared Tools Location"
Const gREGVALSYSINFOLOC = "MSINFO"
Const gREGKEYSYSINFO = "SOFTWARE\Microsoft\Shared Tools\MSINFO"
Const gREGVALSYSINFO = "PATH"
Private Declare Function RegOpenKeyEx Lib "advapi32" Alias "RegOpenKeyExA" (ByVal hKey As
Long, ByVal lpSubKey As String, ByVal ulOptions As Long, ByVal samDesired As Long, ByRef
phkResult As Long) As Long
Private Declare Function RegQueryValueEx Lib "advapi32" Alias "RegQueryValueExA" (ByVal hKey
As Long, ByVal lpValueName As String, ByVal lpReserved As Long, ByRef lpType As Long, ByVal
lpData As String, ByRef lpcbData As Long) As Long
Private Declare Function RegCloseKey Lib "advapi32" (ByVal hKey As Long) As Long
Private Sub Form_Load()
lblVersion.Caption = "Version " & App.Major & "." & App.Minor & "." & App.Revision
lblTitle.Caption = App.Title
End Sub

Private Sub cmdSysInfo_Click()
Call StartSysInfo
End Sub
Private Sub cmdOK_Click()
Unload Me
End Sub
Public Sub StartSysInfo()
On Error GoTo SysInfoErr
Dim rc As Long
Dim SysInfoPath As String
If GetKeyValue(HKEY_LOCAL_MACHINE, gREGKEYSYSINFO, gREGVALSYSINFO,
SysInfoPath) Then
ElseIf GetKeyValue(HKEY_LOCAL_MACHINE, gREGKEYSYSINFOLOC,
gREGVALSYSINFOLOC, SysInfoPath) Then
If (Dir(SysInfoPath & "\MSINFO32.EXE") <> "") Then
SysInfoPath = SysInfoPath & "\MSINFO32.EXE"
Else
GoTo SysInfoErr
End If
Else
GoTo SysInfoErr
End If
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Call Shell(SysInfoPath, vbNormalFocus)
Exit Sub
SysInfoErr:
MsgBox "System Information Is Unavailable At This Time", vbOKOnly
End Sub
Public Function GetKeyValue(KeyRoot As Long, KeyName As String, SubKeyRef As String, ByRef
KeyVal As String) As Boolean
Dim i As Long
' Loop Counter
Dim rc As Long
' Return Code
Dim hKey As Long
' Handle To An Open Registry Key
Dim hDepth As Long
'
Dim KeyValType As Long
' Data Type Of A Registry Key
Dim tmpVal As String
' Tempory Storage For A Registry Key Value
Dim KeyValSize As Long
' Size Of Registry Key Variable
rc = RegOpenKeyEx(KeyRoot, KeyName, 0, KEY_ALL_ACCESS, hKey) ' Open Registry Key
If (rc <> ERROR_SUCCESS) Then GoTo GetKeyError
tmpVal = String$(1024, 0)
KeyValSize = 1024

' Handle Error...

' Allocate Variable Space
' Mark Variable Size

rc = RegQueryValueEx(hKey, SubKeyRef, 0, KeyValType, tmpVal, KeyValSize)
Key Value
If (rc <> ERROR_SUCCESS) Then GoTo GetKeyError

' Get/Create

' Handle Errors

If (Asc(Mid(tmpVal, KeyValSize, 1)) = 0) Then
' Win95 Adds Null Terminated String...
tmpVal = Left(tmpVal, KeyValSize - 1)
' Null Found, Extract From String
Else
' WinNT Does NOT Null Terminate String...
tmpVal = Left(tmpVal, KeyValSize)
' Null Not Found, Extract String Only
End If
Select Case KeyValType
' Search Data Types...
Case REG_SZ
' String Registry Key Data Type
KeyVal = tmpVal
' Copy String Value
Case REG_DWORD
' Double Word Registry Key Data Type
For i = Len(tmpVal) To 1 Step -1
' Convert Each Bit
KeyVal = KeyVal + Hex(Asc(Mid(tmpVal, i, 1))) ' Build Value Char. By Char.
Next
KeyVal = Format$("&h" + KeyVal)
' Convert Double Word To String
End Select
GetKeyValue = True
rc = RegCloseKey(hKey)
Exit Function
GetKeyError:

' Return Success
' Close Registry Key
' Exit

' Cleanup After An Error Has Occured...
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KeyVal = ""
GetKeyValue = False
rc = RegCloseKey(hKey)
End Function

' Set Return Val To Empty String
' Return Failure
' Close Registry Key

Module 1
Option Explicit
Public frmMDIText As MDIText
Public EditUndoArray(100) As Variant
Public OldSelLen As Long
Public RecentFiles(0 To 5) As String
Public pdbTableFile As Database
Sub Main()
Dim x As Integer, FileNum As Integer
Dim y As Integer, TempString As String
Dim z As Integer
Dim ptdfCurrent As TableDef
On Error GoTo ErrorCheck
Dim fLogin As New frmLogin
fLogin.Show vbModal
If Not fLogin.OK Then
'Login Failed so exit app
End
End If
Unload fLogin
frmSplash.Show
frmSplash.Refresh
Set frmMDIText = New MDIText
FileNum = FreeFile
If Dir("c:\windows\temp\EREfiles.dat") = "" Then
Open "c:\windows\temp\EREfiles.dat" For Output As #FileNum
Close #FileNum
End If
Open "c:\windows\temp\EREfiles.dat" For Input As #FileNum
x=5
Do Until EOF(FileNum)
Line Input #FileNum, TempString
If Trim(TempString) <> "" Then
RecentFiles(x) = Trim(TempString)
x=x-1
End If
Loop
Close #FileNum
If x < 0 Then
x=0
Else
x=x+1
End If
y=x
While (y <= 5)
If (Trim(RecentFiles(x)) <> "") Then
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frmMDIText.mnuFileMRU(y).Caption = Trim(RecentFiles(x))
frmMDIText.mnuFileMRU(y).Visible = True
x=x+1
If x = 6 Then
x=5
End If
y=y+1
End If
Wend
Load frmMDIText
Unload frmSplash
Set pdbTableFile = OpenDatabase("c:\word.mdb", True, True)
frmMDIText.Show
ErrorCheck:
If Err.Number <> 0 Then
Call MsgBox("Error occured in Module 1", vbOKOnly + vbExclamation, "ERE Message")
Exit Sub
End If
End Sub

Public Sub sFileRegister(sFile As String)
Dim x As Integer, sFileReg As Integer
Dim TempString1 As String, TempString2 As String
Dim y As Integer, Com As Integer
Dim Diff As Integer
x=5
If Trim(RecentFiles(x)) = Trim(sFile) Then
RecentFiles(x) = Trim(sFile)
sFileReg = 1
ElseIf RecentFiles(x) = "" Then
RecentFiles(x) = Trim(sFile)
sFileReg = 1
End If
If sFileReg = 0 Then
x=5
TempString1 = RecentFiles(x)
RecentFiles(x) = Trim(sFile)
sFileReg = 1
x=x-1
For x = 4 To 0 Step -1
If RecentFiles(x) = "" Then
RecentFiles(x) = TempString1
Exit For
End If
For y = 5 To (x + 1) Step -1
If RecentFiles(x) = "" Then
RecentFiles(x) = TempString1
Exit For
End If
Com = StrComp(LCase(RecentFiles(x)), LCase(RecentFiles(y)))
If Com = 0 Then
Diff = 1
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RecentFiles(x) = TempString1
Exit For
End If
Next y
If Diff = 1 Then
x=x-1
Diff = 0
Exit For
End If
If Diff = 0 Then
TempString2 = RecentFiles(x)
RecentFiles(x) = TempString1
TempString1 = TempString2
End If
Next x
End If
End Sub
Public Sub UpdateFileMenu()
Dim x As Integer, y As Integer
x=5
y=0
While (y <= 5)
If Trim(RecentFiles(x)) <> "" Then
Screen.ActiveForm.mnuFileMRU(y).Caption = Trim(RecentFiles(x))
frmMDIText.mnuFileMRU(y).Caption = Trim(RecentFiles(x))
Screen.ActiveForm.mnuFileMRU(y).Visible = True
frmMDIText.mnuFileMRU(y).Visible = True
Else
Screen.ActiveForm.mnuFileMRU(y).Caption = Trim(RecentFiles(x))
frmMDIText.mnuFileMRU(y).Caption = Trim(RecentFiles(x))
Screen.ActiveForm.mnuFileMRU(y).Visible = False
frmMDIText.mnuFileMRU(y).Visible = False
End If
x=x-1
If x = -1 Then
x=0
End If
y=y+1
Wend
End Sub

Module 2
Option Explicit
Private Type WdInFo
WordForm As String
Lexeme As String
SemLesson As Long
PartSpeech As String
End Type
Public WordTable As New Collection 'Collection of words involved.
Public HPWordTable As New Collection 'Collection of the components in hyphaned words.
Public LexemeTable As New Collection 'Collection of lexemes involved.
Public arrayW1() As String, intW1Cnt As Integer
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Public arrayW2() As String, intW2Cnt As Integer
Public arrayW3() As String, intW3Cnt As Integer
Public arrayW4() As String, intW4Cnt As Integer
Public arrayW5() As String, intW5Cnt As Integer
Public arrayW6() As String, intW6Cnt As Integer
Public arrayW7() As String, intW7Cnt As Integer
Public arrayW8() As String, intW8Cnt As Integer
Public arrayW9() As String, intW9Cnt As Integer
Public arrayW10() As String, intW10Cnt As Integer
Public arrayW11() As String, intW11Cnt As Integer
Public arrayW12() As String, intW12Cnt As Integer
Public arrayW13() As String, intW13Cnt As Integer
Public arrayL1() As String, intL1Cnt As Integer
Public arrayL2() As String, intL2Cnt As Integer
Public arrayL3() As String, intL3Cnt As Integer
Public arrayL4() As String, intL4Cnt As Integer
Public arrayL5() As String, intL5Cnt As Integer
Public arrayL6() As String, intL6Cnt As Integer
Public arrayL7() As String, intL7Cnt As Integer
Public arrayL8() As String, intL8Cnt As Integer
Public arrayL9() As String, intL9Cnt As Integer
Public arrayL10() As String, intL10Cnt As Integer
Public arrayL11() As String, intL11Cnt As Integer
Public arrayL12() As String, intL12Cnt As Integer
Public arrayL13() As String, intL13Cnt As Integer
Public Const conSentLenBk1 As Double = 3.7182
Public Const conSentLenBk2 As Double = 4.221
Public Const conSentLenBk3 As Double = 4.9487
Public Const conSentLenBk4 As Double = 5.3646
Public Const conSentLenBk5 As Double = 6.2883
Public Const conSentLenBk6 As Double = 8.2793
Public Const conSentLenBk7 As Double = 9.856
Public Const conSentLenBk8 As Double = 10.0223
Public Const conSentLenBk9 As Double = 12.5315
Public Const conSentLenBk10 As Double = 13.2583
Public Const conSentLenBk11 As Double = 14.5155
Public Const conSentLenBk12 As Double = 15.329

Public Function ERE(frm As frmText)
Dim TmpText As New frmText, lTmpStringLen As Long
Dim TmpTxtText As New frmText
Dim TmpString As String, TmpString1 As String
Dim TmpWord As String, TmpChar As String, TmpChar2 As String
Dim i As Long, c As Long, MyValue As Double, j As Long
Dim Default As Integer, InTitle As String
Dim Pos As Long, StLen As Long, Readability As Double
Dim SceWordInFo As WdInFo, InMsg As String
Dim GetWordInFo As WordInFor, GetLexemeInFo As WordInFor
Dim TmpSemLesson As Long, WordClassID As String
Dim LineLen As Integer, LineNum As Integer
Dim TmpLineNum As Integer, TmpLine As String
Dim TmpWordHP As String, cc As Long, TmpLesSem As Long
Dim Response, Msg, StrLen As Long, TmpWord2 As String
Dim TmpWord3 As String, TmpWord4 As String, SentCount As Long
Dim AveSentLen As Double, cc2 As Long
Dim EREData, W1 As Long, W2 As Long, W3 As Long, W4 As Long, W5 As Long, W6 As Long,
W7 As Long, W8 As Long, W9 As Long, W10 As Long, W11 As Long, W12 As Long, W13 As Long
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Dim L1 As Long, L2 As Long, L3 As Long, L4 As Long, L5 As Long, L6 As Long, L7 As Long, L8
As Long, L9 As Long, L10 As Long, L11 As Long, L12 As Long, L13 As Long
Dim TotWord, TotLexeme, Readability2 As Double
Dim TmpWordHPLen As Integer, TmpWordHP2 As String
Dim WordsData(30) As Long, WholeWord As Integer
Dim Found As WordInFor, LexSemLesson As Long
Dim NWord As WordInFor, Difference As Double
Dim WordCount As Long, TmpWord5 As String
Dim TmpWordLen As Long, Counter As Long, NotEmptyFile As Boolean
Dim SentWCount As Integer
Dim MyExpSentLen As Double, SentDif As Double
Static SumSentLen As Double
Dim SentFound As Boolean
Dim SentLen As Double, SentLenPro As Double
Dim SentLenDif As Double, AvSentLen As Double

On Error GoTo ErrorCheck
NotEmptyFile = False
InMsg = "Please enter a value either between 1001 and 12099 (inclusive)"
InTitle = "Input the expected Reading Ability Level"
Default = 11001
Do Until MyValue >= 1001 And MyValue <= 12999
MyValue = InputBox(InMsg, InTitle, Default)
Loop
If MyValue >= 1001 And MyValue <= 1999 Then
MyExpSentLen = conSentLenBk1
ElseIf MyValue >= 2001 And MyValue <= 2999 Then
MyExpSentLen = conSentLenBk2
ElseIf MyValue >= 3001 And MyValue <= 3999 Then
MyExpSentLen = conSentLenBk3
ElseIf MyValue >= 4001 And MyValue <= 4999 Then
MyExpSentLen = conSentLenBk4
ElseIf MyValue >= 5001 And MyValue <= 5999 Then
MyExpSentLen = conSentLenBk5
ElseIf MyValue >= 6001 And MyValue <= 6999 Then
MyExpSentLen = conSentLenBk6
ElseIf MyValue >= 7001 And MyValue <= 7999 Then
MyExpSentLen = conSentLenBk7
ElseIf MyValue >= 8001 And MyValue <= 8999 Then
MyExpSentLen = conSentLenBk8
ElseIf MyValue >= 9001 And MyValue <= 9999 Then
MyExpSentLen = conSentLenBk9
ElseIf MyValue >= 10001 And MyValue <= 10999 Then
MyExpSentLen = conSentLenBk10
ElseIf MyValue >= 11001 And MyValue <= 11999 Then
MyExpSentLen = conSentLenBk11
ElseIf MyValue >= 12001 And MyValue <= 12999 Then
MyExpSentLen = conSentLenBk12
End If

Screen.MousePointer = 11
If frm.rtfText.SelText = "" Then
TmpString = Trim(frm.rtfText.Text)
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Else
TmpString = frm.rtfText.SelText
End If
StLen = Len(TmpString)
If StLen = 0 Then
StLen = 1
Else
NotEmptyFile = True
End If
frmMDIText.ProgressBar1.Min = 1
frmMDIText.ProgressBar1.Max = StLen + 1
For i = 1 To StLen + 1 Step 1
frmMDIText.ProgressBar1.Visible = True 'Show progressive bar
frmMDIText.ProgressBar1.Value = i
TmpChar = Mid(TmpString, i, 1)
If TmpChar <> "" Then
c = Asc(LCase(TmpChar))
If c = 9 Then
'Replace tab by space
c = 32
End If
Else
If TmpWord <> "" Then
If TmpWordHP = "" Then
SceWordInFo = GetWordInfor(TmpWord)
Else
SceWordInFo = GetWordInfor(TmpWordHP)
If SceWordInFo.SemLesson < TmpLesSem Then
SceWordInFo.SemLesson = TmpLesSem
End If
TmpWordHP = ""
End If
WholeWord = 1
Else
If NotEmptyFile = False Then
InMsg = "No word to process!"
InTitle = "ERE Message"
MsgBox InMsg, vbOKOnly + vbExclamation, InTitle
Screen.MousePointer = 1
Exit Function
End If
End If
End If
If c >= 97 And c <= 122 Then
TmpWord = TmpWord + TmpChar
ElseIf c >= 48 And c <= 57 Then
TmpWord = TmpWord + TmpChar
Else
Select Case c
Case 39
'Apostrophy
If TmpWord <> "" Then
TmpWordHP = TmpWord
TmpWord = TmpWord + TmpChar
If i >= StLen Then
WholeWord = 1
Else
i=i+1
Do
TmpChar2 = Mid(TmpString, i, 1)
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cc = Asc(LCase(TmpChar2))
Select Case cc
Case 109, 114, 115
'm,r,s
TmpWord = TmpWord + TmpChar2
TmpLesSem = 1013
Case 116
't
TmpWord = TmpWord + TmpChar2
TmpLesSem = 1013
TmpWordHPLen = Len(TmpWordHP)
TmpWordHP2 = Mid(TmpWordHP, 1, TmpWordHPLen - 1)
TmpWordHP = TmpWordHP2
Case 108
'l
TmpWord = TmpWord + TmpChar2
TmpLesSem = 4076
Case 100
'd
TmpWord = TmpWord + TmpChar2
TmpLesSem = 3034
Case 118
'v
TmpWord = TmpWord + TmpChar2
TmpLesSem = 5024
Case Else
If cc >= 97 And cc <= 122 Then
TmpWord = TmpWord + TmpChar2
If LCase(TmpWord) = "o'clock" Then
'o'clock
TmpLesSem = 1058
End If
Else
i=i-1
Exit Do
End If
End Select
i=i+1
Loop While TmpChar2 <> " "
End If
Else
TmpString1 = TmpString1 + TmpChar
End If
Case 46
'Full stop
If TmpWord <> "" Then
If i >= StLen Then
If TmpWordHP = "" Then
SceWordInFo = GetWordInfor(TmpWord)
Else
SceWordInFo = GetWordInfor(TmpWordHP)
If SceWordInFo.SemLesson < TmpLesSem Then
SceWordInFo.SemLesson = TmpLesSem
End If
TmpWordHP = ""
End If
TmpWord5 = LCase(TmpWord)
TmpWordLen = Len(TmpWord)
If TmpWord5 = "mr" Or TmpWord5 = "mrs" Or TmpWord5 = "ms" Or TmpWord5 = "sir"
Or TmpWord5 = "miss" Then
Else
If Mid(TmpWord, TmpWordLen, 1) >= "0" And Mid(TmpWord, TmpWordLen, 1) <=
"9" Then
End If
SentCount = SentCount + 1
SentFound = True
End If
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WholeWord = 1
Else
i=i+1
Do
TmpChar2 = Mid(TmpString, i, 1)
cc = Asc(LCase(TmpChar2))
If cc >= 97 And cc <= 122 Then
TmpWord = TmpWord + TmpChar2
ElseIf cc = 46 Then
Else
TmpWord5 = LCase(TmpWord)
TmpWordLen = Len(TmpWord)
If TmpWord5 = "mr" Or TmpWord5 = "mrs" Or TmpWord5 = "ms" Or TmpWord5 =
"sir" Or TmpWord5 = "miss" Then
Else
If Mid(TmpWord, TmpWordLen, 1) >= "0" And Mid(TmpWord, TmpWordLen, 1)
<= "9" Then
Else
SentCount = SentCount + 1
SentFound = True
End If
End If
If cc2 = 46 Then
c = 46
End If
If TmpWordHP = "" Then
SceWordInFo = GetWordInfor(TmpWord)
Else
SceWordInFo = GetWordInfor(TmpWordHP)
If SceWordInFo.SemLesson < TmpLesSem Then
SceWordInFo.SemLesson = TmpLesSem
End If
End If
TmpWordHP = ""
WholeWord = 1
i=i-1
Exit Do
End If
i=i+1
cc2 = cc
Loop While ((cc >= 97 And cc <= 122) Or cc = 46) And (i <= StLen)
End If
Else
TmpString1 = TmpString1 + TmpChar
End If
Case 13, 32, 34, 40, 41, 91, 93, 33, 63
If TmpWord <> "" Then
If TmpWordHP = "" Then
SceWordInFo = GetWordInfor(TmpWord)
Else
SceWordInFo = GetWordInfor(TmpWordHP)
If SceWordInFo.SemLesson < TmpLesSem Then
SceWordInFo.SemLesson = TmpLesSem
End If
TmpWordHP = ""
End If
If c = 33 Or c = 63 Then
SentCount = SentCount + 1
SentFound = True
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End If
WholeWord = 1
Else
TmpString1 = TmpString1 + TmpChar
End If
Case 45
'Hyphan
If TmpWord <> "" Then
TmpWord = TmpWord + TmpChar
Else
TmpString1 = TmpString1 + TmpChar
End If
End Select
End If
If WholeWord = 1 Then
SentLen = SentLen + 1
End If

'Count words in the sentence.

If SentFound = True Then
'Calculate SentLen Probability.
If (SentLen - MyExpSentLen) <= 0 Then
SentLenPro = 0
Else
SentLenPro = (SentLen - MyExpSentLen) / ((SentLen - MyExpSentLen) + 1)
End If
SumSentLen = SumSentLen + SentLenPro
SentLen = 0
SentLenPro = 0
SentFound = False
End If
If WholeWord = 1 Then
'Count and record Lexemes.
Set Found = BuildLexemeTable(SceWordInFo) 'Construct table
LexSemLesson = Found.SemLesson
If Found.SemLesson >= 1000 And Found.SemLesson < 2000 Then
If Found.LexemeCount = 1 Then
L1 = L1 + 1
ReDim Preserve arrayL1(intL1Cnt)
arrayL1(intL1Cnt) = Found.Lexeme
intL1Cnt = intL1Cnt + 1
End If
ElseIf Found.SemLesson >= 2000 And Found.SemLesson < 3000 Then
If Found.LexemeCount = 1 Then
L2 = L2 + 1
ReDim Preserve arrayL2(intL2Cnt)
arrayL2(intL2Cnt) = Found.Lexeme
intL2Cnt = intL2Cnt + 1
End If
ElseIf Found.SemLesson >= 3000 And Found.SemLesson < 4000 Then
If Found.LexemeCount = 1 Then
L3 = L3 + 1
ReDim Preserve arrayL3(intL3Cnt)
arrayL3(intL3Cnt) = Found.Lexeme
intL3Cnt = intL3Cnt + 1
End If
ElseIf Found.SemLesson >= 4000 And Found.SemLesson < 5000 Then
If Found.LexemeCount = 1 Then
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L4 = L4 + 1
ReDim Preserve arrayL4(intL4Cnt)
arrayL4(intL4Cnt) = Found.Lexeme
intL4Cnt = intL4Cnt + 1
End If
ElseIf Found.SemLesson >= 5000 And Found.SemLesson < 6000 Then
If Found.LexemeCount = 1 Then
L5 = L5 + 1
ReDim Preserve arrayL5(intL5Cnt)
arrayL5(intL5Cnt) = Found.Lexeme
intL5Cnt = intL5Cnt + 1
End If
ElseIf Found.SemLesson >= 6000 And Found.SemLesson < 7000 Then
If Found.LexemeCount = 1 Then
L6 = L6 + 1
ReDim Preserve arrayL6(intL6Cnt)
arrayL6(intL6Cnt) = Found.Lexeme
intL6Cnt = intL6Cnt + 1
End If
ElseIf Found.SemLesson >= 7000 And Found.SemLesson < 8000 Then
If Found.LexemeCount = 1 Then
L7 = L7 + 1
ReDim Preserve arrayL7(intL7Cnt)
arrayL7(intL7Cnt) = Found.Lexeme
intL7Cnt = intL7Cnt + 1
End If
ElseIf Found.SemLesson >= 8000 And Found.SemLesson < 9000 Then
If Found.LexemeCount = 1 Then
L8 = L8 + 1
ReDim Preserve arrayL8(intL8Cnt)
arrayL8(intL8Cnt) = Found.Lexeme
intL8Cnt = intL8Cnt + 1
End If
ElseIf Found.SemLesson >= 9000 And Found.SemLesson < 10000 Then
If Found.LexemeCount = 1 Then
L9 = L9 + 1
ReDim Preserve arrayL9(intL9Cnt)
arrayL9(intL9Cnt) = Found.Lexeme
intL9Cnt = intL9Cnt + 1
End If
ElseIf Found.SemLesson >= 10000 And Found.SemLesson < 11000 Then
If Found.LexemeCount = 1 Then
L10 = L10 + 1
ReDim Preserve arrayL10(intL10Cnt)
arrayL10(intL10Cnt) = Found.Lexeme
intL10Cnt = intL10Cnt + 1
End If
ElseIf Found.SemLesson >= 11000 And Found.SemLesson < 12000 Then
If Found.LexemeCount = 1 Then
L11 = L11 + 1
ReDim Preserve arrayL11(intL11Cnt)
arrayL11(intL11Cnt) = Found.Lexeme
intL11Cnt = intL11Cnt + 1
End If
ElseIf Found.SemLesson >= 12000 And Found.SemLesson < 13000 Then
If Found.LexemeCount = 1 Then
L12 = L12 + 1
ReDim Preserve arrayL12(intL12Cnt)
arrayL12(intL12Cnt) = Found.Lexeme
intL12Cnt = intL12Cnt + 1
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End If
End If
' Count and record Word forms.
TmpSemLesson = SceWordInFo.SemLesson
If TmpSemLesson >= 1000 And TmpSemLesson < 2000 Then
WordClassID = " (Word I)"
W1 = W1 + 1
ReDim Preserve arrayW1(intW1Cnt)
arrayW1(intW1Cnt) = Found.Lexeme
intW1Cnt = intW1Cnt + 1
ElseIf TmpSemLesson >= 2000 And TmpSemLesson < 3000 Then
WordClassID = " (Word II)"
W2 = W2 + 1
ReDim Preserve arrayW2(intW2Cnt)
arrayW2(intW2Cnt) = Found.Lexeme
intW2Cnt = intW2Cnt + 1
ElseIf TmpSemLesson >= 3000 And TmpSemLesson < 4000 Then
WordClassID = " (Word III)"
W3 = W3 + 1
ReDim Preserve arrayW3(intW3Cnt)
arrayW3(intW3Cnt) = Found.Lexeme
intW3Cnt = intW3Cnt + 1
ElseIf TmpSemLesson >= 4000 And TmpSemLesson < 5000 Then
WordClassID = " (Word IV)"
W4 = W4 + 1
ReDim Preserve arrayW4(intW4Cnt)
arrayW4(intW4Cnt) = Found.Lexeme
intW4Cnt = intW4Cnt + 1
ElseIf TmpSemLesson >= 5000 And TmpSemLesson < 6000 Then
WordClassID = " (Word V)"
W5 = W5 + 1
ReDim Preserve arrayW5(intW5Cnt)
arrayW5(intW5Cnt) = Found.Lexeme
intW5Cnt = intW5Cnt + 1
ElseIf TmpSemLesson >= 6000 And TmpSemLesson < 7000 Then
WordClassID = " (Word VI)"
W6 = W6 + 1
ReDim Preserve arrayW6(intW6Cnt)
arrayW6(intW6Cnt) = Found.Lexeme
intW6Cnt = intW6Cnt + 1
ElseIf TmpSemLesson >= 7000 And TmpSemLesson < 8000 Then
WordClassID = " (Word VII)"
W7 = W7 + 1
ReDim Preserve arrayW7(intW7Cnt)
arrayW7(intW7Cnt) = Found.Lexeme
intW7Cnt = intW7Cnt + 1
ElseIf TmpSemLesson >= 8000 And TmpSemLesson < 9000 Then
WordClassID = " (Word VIII)"
W8 = W8 + 1
ReDim Preserve arrayW8(intW8Cnt)
arrayW8(intW8Cnt) = Found.Lexeme
intW8Cnt = intW8Cnt + 1
ElseIf TmpSemLesson >= 9000 And TmpSemLesson < 10000 Then
WordClassID = " (Word IX)"
W9 = W9 + 1
ReDim Preserve arrayW9(intW9Cnt)
arrayW9(intW9Cnt) = Found.Lexeme
intW9Cnt = intW9Cnt + 1
ElseIf TmpSemLesson >= 10000 And TmpSemLesson < 11000 Then
WordClassID = " (Word X)"
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W10 = W10 + 1
ReDim Preserve arrayW10(intW10Cnt)
arrayW10(intW10Cnt) = Found.Lexeme
intW10Cnt = intW10Cnt + 1
ElseIf TmpSemLesson >= 11000 And TmpSemLesson < 12000 Then
WordClassID = " (Word XI)"
W11 = W11 + 1
ReDim Preserve arrayW11(intW11Cnt)
arrayW1(intW11Cnt) = Found.Lexeme
intW11Cnt = intW11Cnt + 1
ElseIf TmpSemLesson >= 12000 And TmpSemLesson < 13000 Then
WordClassID = " (Word XII)"
W12 = W12 + 1
ReDim Preserve arrayW12(intW12Cnt)
arrayW12(intW12Cnt) = Found.Lexeme
intW12Cnt = intW12Cnt + 1
ElseIf TmpSemLesson = 0 Then
WordClassID = " (UnFound)"
ReDim Preserve arrayW13(intW13Cnt)
arrayW13(intW13Cnt) = Found.Lexeme
intW13Cnt = intW13Cnt + 1
BuildWordTable SceWordInFo, 0
End If
TmpString1 = TmpString1 + TmpWord + WordClassID + Chr(c)
TmpWord = ""
WholeWord = 0
End If
Next i
frmMDIText.ProgressBar1.Visible = False
'Process Words unfound in the dictionnary.
For Each NWord In WordTable
Msg = "Is " & NWord.WordForm & " a NAME ?"
InTitle = "ERE message"
Response = MsgBox(Msg, vbQuestion + vbYesNo, InTitle)
If Response = vbYes Then
NWord.SemLesson = 1001
W1 = W1 + NWord.WordFormCount
Else
Pos = InStr(NWord.WordForm, "-")
If Pos = 0 Then
NWord.SemLesson = 0
W13 = W13 + NWord.WordFormCount
Else
Msg = "Is " & NWord.WordForm & " to be evaluated SEPARATELY ?"
Response = MsgBox(Msg, vbQuestion + vbYesNo, InTitle)
If Response <> vbYes Then
NWord.SemLesson = 0
W13 = W13 + NWord.WordFormCount
ReDim Preserve arrayW13(intW13Cnt)
arrayW13(intW13Cnt) = NWord.WordForm
intW13Cnt = intW13Cnt + 1
L13 = L13 + 1
ReDim Preserve arrayL13(intL13Cnt)
arrayL13(intL13Cnt) = NWord.WordForm
intL13Cnt = intL13Cnt + 1
Else
TmpWord3 = Mid(NWord.WordForm, 1, Pos - 1)
TmpWord4 = Mid(NWord.WordForm, Pos + 1, Len(NWord.WordForm) - Pos)
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SceWordInFo.WordForm = NWord.WordForm
Set GetWordInFo = BuildWordTable(SceWordInFo, 1)
BuildWordTable SceWordInFo, 3
WordCount = GetWordInFo.WordFormCount

Do
SceWordInFo = GetWordInfor(TmpWord3)
TmpSemLesson = SceWordInFo.SemLesson
If TmpSemLesson >= 1000 And TmpSemLesson < 2000 Then
W1 = W1 + WordCount
ElseIf TmpSemLesson >= 2000 And TmpSemLesson < 3000 Then
W2 = W2 + WordCount
ElseIf TmpSemLesson >= 3000 And TmpSemLesson < 4000 Then
W3 = W3 + WordCount
ElseIf TmpSemLesson >= 4000 And TmpSemLesson < 5000 Then
W4 = W4 + WordCount
ElseIf TmpSemLesson >= 5000 And TmpSemLesson < 6000 Then
W5 = W5 + WordCount
ElseIf TmpSemLesson >= 6000 And TmpSemLesson < 7000 Then
W6 = W6 + WordCount
ElseIf TmpSemLesson >= 7000 And TmpSemLesson < 8000 Then
W7 = W7 + WordCount
ElseIf TmpSemLesson >= 8000 And TmpSemLesson < 9000 Then
W8 = W8 + WordCount
ElseIf TmpSemLesson >= 9000 And TmpSemLesson < 10000 Then
W9 = W9 + WordCount
ElseIf TmpSemLesson >= 10000 And TmpSemLesson < 11000 Then
W10 = W10 + WordCount
ElseIf TmpSemLesson >= 11000 And TmpSemLesson < 12000 Then
W11 = W11 + WordCount
ElseIf TmpSemLesson >= 12000 And TmpSemLesson < 13000 Then
W12 = W12 + WordCount
ElseIf TmpSemLesson = 0 Then
W13 = W13 + WordCount
End If
BuildWordTable SceWordInFo, 2, WordCount
Pos = InStr(TmpWord4, "-")
If Pos <> 0 Then
TmpWord3 = Mid(TmpWord4, 1, Pos - 1)
TmpWord4 = Mid(TmpWord4, Pos + 1, Len(TmpWord4) - Pos)
End If
If Pos = 0 Then
TmpWord3 = TmpWord4
TmpWord4 = "-"
End If
Loop While TmpWord4 <> ""
End If
End If
End If
Next
TotWord = W1 + W2 + W3 + W4 + W5 + W6 + W7 + W8 + W9 + W10 + W11 + W12 + W13
WordsData(0) = TotWord
WordsData(1) = W1
WordsData(2) = W2
WordsData(3) = W3
WordsData(4) = W4
WordsData(5) = W5
WordsData(6) = W6
WordsData(7) = W7
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WordsData(8) = W8
WordsData(9) = W9
WordsData(10) = W10
WordsData(11) = W11
WordsData(12) = W12
WordsData(13) = W13
TotLexeme = L1 + L2 + L3 + L4 + L5 + L6 + L7 + L8 + L9 + L10 + L11 + L12 + L13
WordsData(14) = L1
WordsData(15) = L2
WordsData(16) = L3
WordsData(17) = L4
WordsData(18) = L5
WordsData(19) = L6
WordsData(20) = L7
WordsData(21) = L8
WordsData(22) = L9
WordsData(23) = L10
WordsData(24) = L11
WordsData(25) = L12
WordsData(26) = L13
WordsData(27) = TotLexeme
If SentCount > 0 Then
WordsData(28) = SentCount
Else
SentCount = 1
WordsData(28) = SentCount
End If
AvSentLen = (1 - SumSentLen / SentCount) * 10
AvSentLen = Format(AvSentLen, "0.00")
TmpString1 = TmpString1 + TmpLine
EREData = GetReadability(MyValue, WordsData, 0)
Readability = EREData(0)
TotLexeme = EREData(3)
L1 = EREData(4)
L2 = EREData(5)
L3 = EREData(6)
L4 = EREData(7)
L5 = EREData(8)
L6 = EREData(9)
L7 = EREData(10)
L8 = EREData(11)
L9 = EREData(12)
L10 = EREData(13)
L11 = EREData(14)
L12 = EREData(15)
L13 = EREData(16)
AveSentLen = EREData(2)
TmpLine = "The Expected Readability of the text is around " & Readability & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + Chr(13) + Chr(10) + TmpLine
TmpLine = "The Expected Readability2 of the text is around
" & Readability2 & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + Chr(13) + Chr(10) + TmpLine + Chr(13) +
Chr(10)
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TmpLine = "The Difference between the two values is " & Difference & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + Chr(13) + Chr(10) + TmpLine + Chr(13) +
Chr(10)
TmpLine = "The Average sentence length of the text is around " & AveSentLen & " words per
sentence."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + Chr(13) + Chr(10) + TmpLine + Chr(13) +
Chr(10)
TmpLine = "The Expected Syntax Difficulty is " & AvSentLen & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + Chr(13) + Chr(10) + TmpLine + Chr(13) +
Chr(10)
TmpLine = "The Lexeme Ratio of the text is around " & EREData(17) & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + Chr(13) + Chr(10) + TmpLine + Chr(13) +
Chr(10)
TmpLine = "The text include Word I : " & W1 & "; Word II : " & W2 & "; Word III : " & W3
& ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Word IV : " & W4 & "; Word V : " & W5 & "; Word VI : " &
W6 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Word VII : " & W7 & "; Word VIII : " & W8 & "; Word IX : " &
W9 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Word X : " & W10 & "; Word XI : " & W11 & "; Word XII : " &
W12 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Word XIII : " & W13 & "."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include total word forms : " & TotWord & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine + Chr(13) + Chr(10)
TmpLine = "The text include Lexeme I : " & L1 & "; Lexeme II : " & L2 & "; Lexeme III : " &
L3 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Lexeme IV : " & L4 & "; Lexeme V : " & L5 & "; Lexeme VI : "
& L6 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Lexeme VII : " & L7 & "; Lexeme VIII : " & L8 & "; Lexeme IX :
" & L9 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Lexeme X : " & L10 & "; Lexeme XI : " & L11 & "; Lexeme XII :
" & L12 & ";"
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include Lexeme XIII : " & L13 & "."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = "The text include total Lexeme forms : " & TotLexeme & " ."
TmpString1 = TmpString1 + Chr(13) + Chr(10) + TmpLine
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 1 List: " & Chr(13) & Chr(10)
For i = 0 To intL1Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL1(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL1(i) + Chr(13) + Chr(10)
End If
Next i
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TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 2 List: " & Chr(13) & Chr(10)
For i = 0 To intL2Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL2(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL2(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 3 List: " & Chr(13) & Chr(10)
For i = 0 To intL3Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL3(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL3(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 4 List: " & Chr(13) & Chr(10)
For i = 0 To intL4Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL4(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL4(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 5 List: " & Chr(13) & Chr(10)
For i = 0 To intL5Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL5(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL5(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1

399

TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 6 List: " & Chr(13) & Chr(10)
For i = 0 To intL6Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL6(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL6(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 7 List: " & Chr(13) & Chr(10)
For i = 0 To intL7Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL7(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL7(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 8 List: " & Chr(13) & Chr(10)
For i = 0 To intL8Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL8(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL8(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 9 List: " & Chr(13) & Chr(10)
For i = 0 To intL9Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL9(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL9(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 10 List: " & Chr(13) & Chr(10)
For i = 0 To intL10Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL10(i) + Chr(44) + Chr(32)
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j=j+1
Else
j=0
TmpLine = TmpLine + arrayL10(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 11 List: " & Chr(13) & Chr(10)
For i = 0 To intL11Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL11(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL11(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 12 List: " & Chr(13) & Chr(10)
For i = 0 To intL12Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL12(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL12(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
j=1
TmpLine = TmpLine & Chr(13) & Chr(10) & "Lexeme 13 List: " & Chr(13) & Chr(10)
For i = 0 To intL13Cnt - 1 Step 1
If j < 6 Then
TmpLine = TmpLine + arrayL13(i) + Chr(44) + Chr(32)
j=j+1
Else
j=0
TmpLine = TmpLine + arrayL13(i) + Chr(13) + Chr(10)
End If
Next i
TmpString1 = TmpString1 + TmpLine + Chr(13) + Chr(10)
TmpLine = ""
frm.TxtText = TmpString1
TableDestroy WordTable
TableDestroy LexemeTable
TableDestroy HPWordTable
SumSentLen = 0
ReDim arrayW1(0)
ReDim arrayW2(0)
ReDim arrayW3(0)
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ReDim arrayW4(0)
ReDim arrayW5(0)
ReDim arrayW6(0)
ReDim arrayW7(0)
ReDim arrayW8(0)
ReDim arrayW9(0)
ReDim arrayW10(0)
ReDim arrayW11(0)
ReDim arrayW12(0)
ReDim arrayW13(0)
ReDim arrayL1(0)
ReDim arrayL2(0)
ReDim arrayL3(0)
ReDim arrayL4(0)
ReDim arrayL5(0)
ReDim arrayL6(0)
ReDim arrayL7(0)
ReDim arrayL8(0)
ReDim arrayL9(0)
ReDim arrayL10(0)
ReDim arrayL11(0)
ReDim arrayL12(0)
ReDim arrayL13(0)
intW1Cnt = 0
intW2Cnt = 0
intW3Cnt = 0
intW4Cnt = 0
intW5Cnt = 0
intW6Cnt = 0
intW7Cnt = 0
intW8Cnt = 0
intW9Cnt = 0
intW10Cnt = 0
intW11Cnt = 0
intW12Cnt = 0
intW13Cnt = 0
intL1Cnt = 0
intL2Cnt = 0
intL3Cnt = 0
intL4Cnt = 0
intL5Cnt = 0
intL6Cnt = 0
intL7Cnt = 0
intL8Cnt = 0
intL9Cnt = 0
intL10Cnt = 0
intL11Cnt = 0
intL12Cnt = 0
intL13Cnt = 0
GetReadability MyValue, WordsData, 1
Screen.MousePointer = 1
InMsg = "ERE Completed successfully." & Chr(13) + Chr(10) & "View the result?"
InTitle = "ERE Message"
Response = MsgBox(InMsg, vbYesNo + vbExclamation, InTitle)
If Response = vbYes Then
If TypeOf Screen.ActiveForm Is frmText Then
Screen.ActiveForm.rtfText.Visible = False
Screen.ActiveForm.TxtText.Visible = True
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End If
End If
ErrorCheck:
If Err.Number <> 13 And Err.Number <> 0 Then
InMsg = "Error occurs in ERE"
InTitle = "ERE Message"
MsgBox InMsg, vbOKOnly + vbExclamation, InTitle
Else
Exit Function
End If
End Function
Private Function TableDestroy(TbName As Collection)
Dim TbCount As Long, i As Long
TbCount = TbName.Count
For i = TbCount To 1 Step -1
TbName.Remove (i)
Next i

End Function
Private Function GetReadability(MValue As Double, WsData As Variant, Action As Integer)
Dim NWord As WordInFor, TotalWordForms As Double
Dim n As Double, i As Double, TotalLexemes As Double
Dim Readability As Double, NLexeme As WordInFor
Dim EREData(17) As Double, TotReadability As Double
Dim Readability2 As Double, TotReadability2 As Double
Dim AveSentLen As Double, LexemeRatio As Double
'
'Analyse the lexemes of those wordforms which are not found in
'the Dictionary.
For Each NWord In WordTable
If NWord.SemLesson >= 1001 And NWord.SemLesson <= 2000 Then
WsData(14) = WsData(14) + 1 'A proper noun.
ReDim Preserve arrayL1(intL1Cnt)
arrayL1(intL1Cnt) = NWord.Lexeme
intL1Cnt = intL1Cnt + 1
Else
WsData(26) = WsData(26) + 1
ReDim Preserve arrayL13(intL13Cnt)
arrayL13(intL13Cnt) = NWord.Lexeme
intL13Cnt = intL13Cnt + 1
End If
Next
'
'Analyse the lexemes of those words that occurs in the hyphanised expressions.
For Each NWord In HPWordTable
If NWord.SemLesson >= 1001 And NWord.SemLesson <= 2000 Then
WsData(14) = WsData(14) + 1
ReDim Preserve arrayL1(intL1Cnt)
arrayL1(intL1Cnt) = NWord.Lexeme
intL1Cnt = intL1Cnt + 1
ElseIf NWord.SemLesson >= 2001 And NWord.SemLesson <= 3000 Then
WsData(15) = WsData(15) + 1

403

ReDim Preserve arrayL2(intL2Cnt)
arrayL2(intL2Cnt) = NWord.Lexeme
intL2Cnt = intL2Cnt + 1
ElseIf NWord.SemLesson >= 3001 And NWord.SemLesson <= 4000 Then
WsData(16) = WsData(16) + 1
ReDim Preserve arrayL3(intL3Cnt)
arrayL3(intL3Cnt) = NWord.Lexeme
intL3Cnt = intL3Cnt + 1
ElseIf NWord.SemLesson >= 4001 And NWord.SemLesson <= 5000 Then
WsData(17) = WsData(17) + 1
ReDim Preserve arrayL4(intL4Cnt)
arrayL4(intL4Cnt) = NWord.Lexeme
intL4Cnt = intL4Cnt + 1
ElseIf NWord.SemLesson >= 5001 And NWord.SemLesson <= 6000 Then
WsData(18) = WsData(18) + 1
ReDim Preserve arrayL5(intL5Cnt)
arrayL5(intL5Cnt) = NWord.Lexeme
intL5Cnt = intL5Cnt + 1
ElseIf NWord.SemLesson >= 6001 And NWord.SemLesson <= 7000 Then
WsData(19) = WsData(19) + 1
ReDim Preserve arrayL6(intL6Cnt)
arrayL6(intL6Cnt) = NWord.Lexeme
intL6Cnt = intL6Cnt + 1
ElseIf NWord.SemLesson >= 7001 And NWord.SemLesson <= 8000 Then
WsData(20) = WsData(20) + 1
ReDim Preserve arrayL7(intL7Cnt)
arrayL7(intL7Cnt) = NWord.Lexeme
intL7Cnt = intL7Cnt + 1
ElseIf NWord.SemLesson >= 8001 And NWord.SemLesson <= 9000 Then
WsData(21) = WsData(21) + 1
ReDim Preserve arrayL8(intL8Cnt)
arrayL8(intL8Cnt) = NWord.Lexeme
intL8Cnt = intL8Cnt + 1
ElseIf NWord.SemLesson >= 9001 And NWord.SemLesson <= 10000 Then
WsData(22) = WsData(22) + 1
ReDim Preserve arrayL9(intL9Cnt)
arrayL9(intL9Cnt) = NWord.Lexeme
intL9Cnt = intL9Cnt + 1
ElseIf NWord.SemLesson >= 10001 And NWord.SemLesson <= 11000 Then
WsData(23) = WsData(23) + 1
ReDim Preserve arrayL10(intL10Cnt)
arrayL10(intL10Cnt) = NWord.Lexeme
intL10Cnt = intL10Cnt + 1
ElseIf NWord.SemLesson >= 11001 And NWord.SemLesson <= 12000 Then
WsData(24) = WsData(24) + 1
ReDim Preserve arrayL11(intL11Cnt)
arrayL11(intL11Cnt) = NWord.Lexeme
intL11Cnt = intL11Cnt + 1
ElseIf NWord.SemLesson >= 12001 And NWord.SemLesson <= 13000 Then
WsData(25) = WsData(25) + 1
ReDim Preserve arrayL12(intL12Cnt)
arrayL12(intL12Cnt) = NWord.Lexeme
intL12Cnt = intL12Cnt + 1
ElseIf NWord.SemLesson = 0 Then
WsData(26) = WsData(26) + 1
ReDim Preserve arrayL13(intL13Cnt)
arrayL13(intL13Cnt) = NWord.Lexeme
intL13Cnt = intL13Cnt + 1
End If
Next
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TotalLexemes = WsData(14) + WsData(15) + WsData(16) + WsData(17) + WsData(18) +
WsData(19) + WsData(20) + WsData(21) + WsData(22) + WsData(23) + WsData(24) + WsData(25) +
WsData(26)
WsData(27) = TotalLexemes
TotalWordForms = WsData(0)
If MValue >= 1000 And MValue < 2000 Then
Readability = (WsData(1) / 3 + (WsData(0) - WsData(1)) * 2 / 3) * 10
ElseIf MValue >= 2000 And MValue < 3000 Then
Readability = (WsData(1) / 6 + WsData(2) * 2 / 6 + (WsData(0) - WsData(1) - WsData(2)) * 3 / 6)
* 10
ElseIf MValue >= 3000 And MValue < 4000 Then
Readability = (WsData(1) / 10 + WsData(2) * 2 / 10 + WsData(3) * 3 / 10 + (WsData(0) WsData(1) - WsData(2) - WsData(3)) * 4 / 10) * 10
ElseIf MValue >= 4000 And MValue < 5000 Then
Readability = (WsData(1) / 15 + WsData(2) * 2 / 15 + WsData(3) * 3 / 15 + WsData(4) * 4 / 15 +
(WsData(0) - WsData(1) - WsData(2) - WsData(3) - WsData(4)) * 5 / 15) * 10
ElseIf MValue >= 5000 And MValue < 6000 Then
Readability = (WsData(1) / 21 + WsData(2) * 2 / 21 + WsData(3) * 3 / 21 + WsData(4) * 4 / 21 +
WsData(5) * 5 / 21 + (WsData(0) - WsData(1) - WsData(2) - WsData(3) - WsData(4) - WsData(5)) * 6
/ 21) * 10
ElseIf MValue >= 6000 And MValue < 7000 Then
Readability = (WsData(1) / 28 + WsData(2) * 2 / 28 + WsData(3) * 3 / 28 + WsData(4) * 4 / 28 +
WsData(5) * 5 / 28 + WsData(6) * 6 / 28 + (WsData(0) - WsData(1) - WsData(2) - WsData(3) WsData(4) - WsData(5) - WsData(6)) * 7 / 28) * 10
ElseIf MValue >= 7000 And MValue < 8000 Then
Readability = (WsData(1) / 36 + WsData(2) * 2 / 36 + WsData(3) * 3 / 36 + WsData(4) * 4 / 36 +
WsData(5) * 5 / 36 + WsData(6) * 6 / 36 + WsData(7) * 7 / 36 + (WsData(0) - WsData(1) - WsData(2)
- WsData(3) - WsData(4) - WsData(5) - WsData(6) - WsData(7)) * 8 / 36) * 10
ElseIf MValue >= 8000 And MValue < 9000 Then
Readability = (WsData(1) / 45 + WsData(2) * 2 / 45 + WsData(3) * 3 / 45 + WsData(4) * 4 / 45 +
WsData(5) * 5 / 45 + WsData(6) * 6 / 45 + WsData(7) * 7 / 45 + WsData(8) * 8 / 45 + (WsData(0) WsData(1) - WsData(2) - WsData(3) - WsData(4) - WsData(5) - WsData(6) - WsData(7) - WsData(8))
* 9 / 45) * 10
ElseIf MValue >= 9000 And MValue < 10000 Then
Readability = (WsData(1) / 55 + WsData(2) * 2 / 55 + WsData(3) * 3 / 55 + WsData(4) * 4 / 55 +
WsData(5) * 5 / 55 + WsData(6) * 6 / 55 + WsData(7) * 7 / 55 + WsData(8) * 8 / 55 + WsData(9) * 9 /
55 + (WsData(0) - WsData(1) - WsData(2) - WsData(3) - WsData(4) - WsData(5) - WsData(6) WsData(7) - WsData(8) - WsData(9)) * 10 / 55) * 10
ElseIf MValue >= 10000 And MValue < 11000 Then
Readability = (WsData(1) / 66 + WsData(2) * 2 / 66 + WsData(3) * 3 / 66 + WsData(4) * 4 / 66 +
WsData(5) * 5 / 66 + WsData(6) * 6 / 66 + WsData(7) * 7 / 66 + WsData(8) * 8 / 66 + WsData(9) * 9 /
66 + WsData(10) * 10 / 66 + (WsData(0) - WsData(1) - WsData(2) - WsData(3) - WsData(4) WsData(5) - WsData(6) - WsData(7) - WsData(8) - WsData(9) - WsData(10)) * 11 / 66) * 10
ElseIf MValue >= 11000 And MValue < 12000 Then
Readability = (WsData(1) / 78 + WsData(2) * 2 / 78 + WsData(3) * 3 / 78 + WsData(4) * 4 / 78 +
WsData(5) * 5 / 78 + WsData(6) * 6 / 78 + WsData(7) * 7 / 78 + WsData(8) * 8 / 78 + WsData(9) * 9 /
78 + WsData(10) * 10 / 78 + WsData(11) * 11 / 78 + (WsData(0) - WsData(1) - WsData(2) WsData(3) - WsData(4) - WsData(5) - WsData(6) - WsData(7) - WsData(8) - WsData(9) - WsData(10)
- WsData(11)) * 12 / 78) * 10
ElseIf MValue >= 12000 And MValue < 13000 Then
Readability = (WsData(1) / 91 + WsData(2) * 2 / 91 + WsData(3) * 3 / 91 + WsData(4) * 4 / 91 +
WsData(5) * 5 / 91 + WsData(6) * 6 / 91 + WsData(7) * 7 / 91 + WsData(8) * 8 / 91 + WsData(9) * 9 /
91 + WsData(10) * 10 / 91 + WsData(11) * 11 / 91 + WsData(12) * 12 / 91 + (WsData(0) - WsData(1) WsData(2) - WsData(3) - WsData(4) - WsData(5) - WsData(6) - WsData(7) - WsData(8) - WsData(9) WsData(10) - WsData(11) - WsData(12)) * 13 / 91) * 10
End If
If Readability <> 0 Then

405

TotReadability = Format((10 - Readability / TotalWordForms), "#0.00")
Else
TotReadability = 10
End If
AveSentLen = Format(TotalWordForms / WsData(28), "0.00")
EREData(0) = TotReadability
EREData(1) = TotReadability2
EREData(2) = AveSentLen
EREData(3) = WsData(27)
EREData(4) = WsData(14)
EREData(5) = WsData(15)
EREData(6) = WsData(16)
EREData(7) = WsData(17)
EREData(8) = WsData(18)
EREData(9) = WsData(19)
EREData(10) = WsData(20)
EREData(11) = WsData(21)
EREData(12) = WsData(22)
EREData(13) = WsData(23)
EREData(14) = WsData(24)
EREData(15) = WsData(25)
EREData(16) = WsData(26)
EREData(17) = LexemeRatio
GetReadability = EREData
End Function
Private Function BuildWordTable(Wd As WdInFo, Action As Integer, Optional WordCount As Long)
As WordInFor
Dim cond As Integer, WordFound As Integer
Dim NewWord As New WordInFor
Dim NWord As WordInFor, NewWordCount As Long
Dim TableIndex As Long
'Add an Unfound word to the table.
If Action = 0 Then
For Each NWord In WordTable
If LCase(NWord.WordForm) = LCase(Wd.WordForm) Then
NWord.WordFormCount = NWord.WordFormCount + 1
Set NewWord = NWord
WordFound = 1
Exit For
End If
Next
If WordFound <> 1 Then
With NewWord
If Wd.Lexeme <> "" Then
.Lexeme = Wd.Lexeme
.LexemeCount = 1
.PartSpeech = Wd.PartSpeech
.SemLesson = Wd.SemLesson
Else
.OutWordCount = 1
End If
.WordForm = Wd.WordForm
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.WordFormCount = 1
End With
WordTable.Add NewWord, NewWord.WordForm
End If
Set BuildWordTable = NewWord
'Get the wordformcount of an Unfound word from the table.
ElseIf Action = 1 Then
For Each NWord In WordTable
If NWord.WordForm = Wd.WordForm Then
Set NewWord = NWord
Exit For
End If
Next
Set BuildWordTable = NewWord
'Add a hyphanised word to the table.
ElseIf Action = 2 Then
For Each NWord In HPWordTable
If NWord.WordForm = Wd.WordForm Or NWord.Lexeme = Wd.Lexeme Then
NWord.WordFormCount = NWord.WordFormCount + 1
Set NewWord = NWord
WordFound = 1
Exit For
End If
Next
If WordFound <> 1 Then
With NewWord
If Wd.Lexeme <> "" Then
.Lexeme = Wd.Lexeme
.LexemeCount = WordCount
.PartSpeech = Wd.PartSpeech
.SemLesson = Wd.SemLesson
Else
.SemLesson = Wd.SemLesson
.OutWordCount = 1
End If
.WordForm = Wd.WordForm
.WordFormCount = WordCount
End With
HPWordTable.Add NewWord, NewWord.WordForm
End If
Set BuildWordTable = NewWord
'Remove an Unfound wordform from the table.
ElseIf Action = 3 Then
For Each NWord In WordTable
If NWord.WordForm = Wd.WordForm Then
WordTable.Remove NWord.WordForm
Exit Function
End If
Next
End If
End Function
Private Function BuildLexemeTable(Wd As WdInFo) As WordInFor
Dim cond As Integer, LexemeFound As Boolean

407

Dim NewLexeme As New WordInFor
Dim NLexeme As WordInFor
For Each NLexeme In LexemeTable
If NLexeme.Lexeme = Wd.Lexeme Then
NLexeme.LexemeCount = NLexeme.LexemeCount + 1
LexemeFound = True
Set NewLexeme = NLexeme
Exit For
End If
Next
If LexemeFound <> True Then
With NewLexeme
.Lexeme = Wd.Lexeme
.LexemeCount = 1
.PartSpeech = Wd.PartSpeech
.SemLesson = Wd.SemLesson
End With
LexemeTable.Add NewLexeme
End If
Set BuildLexemeTable = NewLexeme
End Function
Private Function GetWordInfor(SWord As String) As WdInFo
Dim ptdfCurrent As TableDef, TmpStrLen As Long
Dim pfldCurrent As Field
Dim prstCurrent As Recordset
Dim TmpStr As String, TmpWord As String
Dim SWordInfor As WdInFo, EmptyWord As WdInFo
Dim TmpStr2 As String, TmpStr3 As String
EmptyWord.Lexeme = SWord
EmptyWord.PartSpeech = ""
EmptyWord.SemLesson = 0
EmptyWord.WordForm = SWord
TmpWord = LCase(SWord)
TmpStr = Mid(TmpWord, 1, 1)
TmpStrLen = Len(TmpWord)
If TmpStrLen > 1 Then
TmpStr2 = Mid(TmpWord, 2, 1)
Else
TmpStr2 = ""
End If
If TmpStrLen > 2 Then
TmpStr3 = Mid(TmpWord, 3, 1)
Else
TmpStr3 = ""
End If
Select Case TmpStr
Case "a"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "d") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Adword", dbOpenTable)
ElseIf TmpStr2 >= "c" And TmpStr2 <= "m" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Amword", dbOpenTable)
ElseIf TmpStr2 >= "n" And TmpStr2 <= "r" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Arword", dbOpenTable)
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ElseIf TmpStr2 >= "s" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Azword", dbOpenTable)
End If
Case "b"
If TmpStr2 = "" Or TmpStr2 = "a" Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Baword", dbOpenTable)
ElseIf TmpStr2 >= "b" And TmpStr2 <= "e" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Beword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "o" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Boword", dbOpenTable)
ElseIf TmpStr2 >= "p" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Bzword", dbOpenTable)
End If
Case "c"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "e") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Ceword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "h" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Chword", dbOpenTable)
ElseIf TmpStr2 >= "i" And TmpStr2 <= "n" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Cnword", dbOpenTable)
ElseIf TmpStr2 = "o" Then
If TmpStr3 = "" Or (TmpStr3 >= "a" And TmpStr3 <= "m") Or TmpStr3 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Comword", dbOpenTable)
ElseIf TmpStr3 = "n" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Conword", dbOpenTable)
ElseIf TmpStr3 >= "o" And TmpStr3 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Cozword", dbOpenTable)
End If
ElseIf TmpStr2 >= "p" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Czword", dbOpenTable)
End If
Case "d"
If TmpStr2 = "" Or (TmpStr2 = "a") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Daword", dbOpenTable)
ElseIf TmpStr2 >= "b" And TmpStr2 <= "e" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Deword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "i" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Diword", dbOpenTable)
ElseIf TmpStr2 >= "j" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Dzword", dbOpenTable)
End If
Case "e"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "m") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Emword", dbOpenTable)
ElseIf TmpStr2 >= "n" And TmpStr2 <= "u" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Euword", dbOpenTable)
ElseIf TmpStr2 >= "v" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Ezword", dbOpenTable)
End If
Case "f"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "e") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Feword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "l" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Flword", dbOpenTable)
ElseIf TmpStr2 >= "m" And TmpStr2 <= "o" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Foword", dbOpenTable)
ElseIf TmpStr2 >= "p" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Fzword", dbOpenTable)
End If
Case "g"
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If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "n") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Gnword", dbOpenTable)
ElseIf TmpStr2 >= "o" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Gzword", dbOpenTable)
End If
Case "h"
If TmpStr2 = "" Or (TmpStr2 = "a") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Haword", dbOpenTable)
ElseIf TmpStr2 >= "b" And TmpStr2 <= "i" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Hiword", dbOpenTable)
ElseIf TmpStr2 >= "j" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Hzword", dbOpenTable)
End If
Case "i"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "m") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Imword", dbOpenTable)
ElseIf TmpStr2 = "n" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Inword", dbOpenTable)
ElseIf TmpStr2 >= "o" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Izword", dbOpenTable)
End If
Case "j"
Set prstCurrent = pdbTableFile.OpenRecordset("Jword", dbOpenTable)
Case "k"
Set prstCurrent = pdbTableFile.OpenRecordset("Kword", dbOpenTable)
Case "l"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "e") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Leword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Lzword", dbOpenTable)
End If
Case "m"
If TmpStr2 = "" Or (TmpStr2 = "a") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Maword", dbOpenTable)
ElseIf TmpStr2 >= "b" And TmpStr2 <= "e" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Meword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "i" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Miword", dbOpenTable)
ElseIf TmpStr2 >= "j" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Mzword", dbOpenTable)
End If
Case "n"
Set prstCurrent = pdbTableFile.OpenRecordset("Nword", dbOpenTable)
Case "o"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "m") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Omword", dbOpenTable)
ElseIf TmpStr2 >= "n" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Ozword", dbOpenTable)
End If
Case "p"
If TmpStr2 = "" Or (TmpStr2 = "a") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Paword", dbOpenTable)
ElseIf TmpStr2 >= "b" And TmpStr2 <= "i" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Piword", dbOpenTable)
ElseIf TmpStr2 >= "j" And TmpStr2 <= "o" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Poword", dbOpenTable)
ElseIf TmpStr2 >= "p" And TmpStr2 <= "r" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Prword", dbOpenTable)
ElseIf TmpStr2 >= "s" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Pzword", dbOpenTable)
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End If
Case "q"
Set prstCurrent = pdbTableFile.OpenRecordset("Qword", dbOpenTable)
Case "r"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "d") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Rdword", dbOpenTable)
ElseIf TmpStr2 = "e" Then
If TmpStr3 = "" Or (TmpStr3 >= "a" And TmpStr3 <= "j") Or TmpStr3 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Rejword", dbOpenTable)
ElseIf TmpStr3 >= "k" And TmpStr3 <= "q" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Reqword", dbOpenTable)
ElseIf TmpStr3 >= "r" And TmpStr3 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Rezword", dbOpenTable)
End If
ElseIf TmpStr2 >= "f" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Rzword", dbOpenTable)
End If
Case "s"
If TmpStr2 = "" Or (TmpStr2 = "a") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Saword", dbOpenTable)
ElseIf TmpStr2 >= "b" And TmpStr2 <= "c" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Scword", dbOpenTable)
ElseIf TmpStr2 >= "d" And TmpStr2 <= "e" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Seword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "h" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Shword", dbOpenTable)
ElseIf TmpStr2 >= "i" And TmpStr2 <= "k" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Skword", dbOpenTable)
ElseIf TmpStr2 >= "l" And TmpStr2 <= "m" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Smword", dbOpenTable)
ElseIf TmpStr2 >= "n" And TmpStr2 <= "o" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Soword", dbOpenTable)
ElseIf TmpStr2 >= "p" And TmpStr2 <= "q" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Sqword", dbOpenTable)
ElseIf TmpStr2 >= "r" And TmpStr2 <= "t" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Stword", dbOpenTable)
ElseIf TmpStr2 = "u" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Suword", dbOpenTable)
ElseIf TmpStr2 >= "v" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Szword", dbOpenTable)
End If
Case "t"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "e") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Teword", dbOpenTable)
ElseIf TmpStr2 >= "f" And TmpStr2 <= "i" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Tiword", dbOpenTable)
ElseIf TmpStr2 >= "j" And TmpStr2 <= "o" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Toword", dbOpenTable)
ElseIf TmpStr2 >= "p" And TmpStr2 <= "r" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Trword", dbOpenTable)
ElseIf TmpStr2 >= "s" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Tzword", dbOpenTable)
End If
Case "u"
Set prstCurrent = pdbTableFile.OpenRecordset("Uword", dbOpenTable)
Case "v"
Set prstCurrent = pdbTableFile.OpenRecordset("Vword", dbOpenTable)
Case "w"
If TmpStr2 = "" Or (TmpStr2 >= "a" And TmpStr2 <= "e") Or TmpStr2 = "-" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Weword", dbOpenTable)
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ElseIf TmpStr2 >= "f" And TmpStr2 <= "i" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Wiword", dbOpenTable)
ElseIf TmpStr2 >= "j" And TmpStr2 <= "z" Then
Set prstCurrent = pdbTableFile.OpenRecordset("Wzword", dbOpenTable)
End If
Case "x"
Set prstCurrent = pdbTableFile.OpenRecordset("Xword", dbOpenTable)
Case "y"
Set prstCurrent = pdbTableFile.OpenRecordset("Yword", dbOpenTable)
Case "z"
Set prstCurrent = pdbTableFile.OpenRecordset("Zword", dbOpenTable)
Case "0", "1", "2", "3", "4", "5", "6", "7", "8", "9"
EmptyWord.Lexeme = SWord
EmptyWord.PartSpeech = "num"
EmptyWord.SemLesson = 1001
EmptyWord.WordForm = SWord
GetWordInfor = EmptyWord
Exit Function
Case Else
GetWordInfor = EmptyWord
Exit Function
End Select
GetWordInfor = FindWordForm(prstCurrent, TmpWord)
GetWordInfor.WordForm = SWord
GetWordInfor = GetWordInfor
Set prstCurrent = Nothing
End Function
Private Function FindWordForm(PrstCur As Recordset, SW As String) As WdInFo
Dim intFirst As Long, intLast As Long, Middle As Long, NCount As Long
Dim Con As Long, SWordInfor As WdInFo, Found As Integer
Dim EmptyWord As WdInFo
Dim varBookmark
With PrstCur
.Index = "PrimaryKey"
.MoveLast
intLast = Val(![word])
.MoveFirst
intFirst = Val(![word])
Do While True
varBookmark = .Bookmark
.Seek "=", SW
If .NoMatch Then
EmptyWord.Lexeme = SW
EmptyWord.PartSpeech = ""
EmptyWord.SemLesson = 0
EmptyWord.WordForm = SW
FindWordForm = EmptyWord
Exit Do
Else
Found = 1
SWordInfor.Lexeme = PrstCur![Lexeme]
SWordInfor.WordForm = PrstCur![word]
SWordInfor.SemLesson = PrstCur![SemLesson]
SWordInfor.PartSpeech = PrstCur![wclass]
Exit Do
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End If
Loop
End With
If Found = 1 Then
FindWordForm = SWordInfor
Found = 0
Else
EmptyWord.Lexeme = SW
EmptyWord.PartSpeech = ""
EmptyWord.SemLesson = 0
EmptyWord.WordForm = SW
FindWordForm = EmptyWord
End If
End Function

Class Modules:
UndoElement
Public SelStart As Long 'start position in text box
Public Text As String
Public TextLen As Long
Public SText As String
Public STextLen As Long
WordInfor
Public WordForm As String
Public Lexeme As String
Public SemLesson As Double
Public PartSpeech As String
Public LexemeCount As Long
Public WordFormCount As Long
Public OutWordCount As Long
Public Readability As Double
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