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Corpus-Based Analysis of Text Difficulty

Yuh-Show Cheng Sheng-Chieh Chang

The aim of this study was to uncover how sufficiently senior high school English
textbooks in Taiwan prepare students for reading the passages in the high-stakes
college entrance examinations in terms of text difficulty. A corpus-based approach
was adopted to compate the vocabulary load and readability of passages extracted
from senior high school textbooks and from the English test papers of college
entrance examinations. Two corpora were compiled: a textbook corpus comprising
texts extracted from all five editions of Ministry of Education (MOE)-authorized
senior high school textbooks and a test corpus containing all of the reading passages
in the college entrance English tests from the 2002 to 2017 school years. The results
indicate that the passages in the English textbooks do not match those in the tests
in terms of the vocabulary load and several Coh-Metrix readability metrics. The
reading passages in the English tests generally have lower overall readability, lower
narrativity, and higher syntactic complexity than those in the textbooks. The test
passages also require a much larger vocabulary size than the textbooks do. Implications
of the findings for students, textbook writers, English teachers, and the MOE are
provided.
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1. Introduction

Although researchers in the field of second and foreign language (L.2) have
disagreed regarding the role of language input in L2 learning, they generally
concur that language input is a prerequisite of L2 development (Ellis, 2005).
L2 learners acquire knowledge of vocabulary, grammar, and text structure
mainly through exposure to and comprehension of oral and written L2 texts.
Written texts in particular are “one of the best and most in-depth means of
providing or receiving target language input” (Frantzen, 2010, p. 34).

Among various types of written input, school textbooks are usually
the principal source of language input for L2 learners, especially those who
learn the target language primarily at school. Textbooks thus play a crucial
part in determining the content of language lessons and the L2 knowledge
students may acquire (Zhang, 2017). In light of the profound influence of
textbooks on learning of L2 in instructed settings, researchers have called
for analyses of textbook corpora to determine the quality and quantity of
input available to learners (Zyzik, 2009); this study responds to this call.
Because of the emphasis Asian societies such as Taiwan place on success
on high-stakes examinations (Hill, 2010) such as college entrance exams,
this study examined the extent to which the text difficulty of senior high
school textbooks match that of reading passages on college entrance exams
in Taiwan. The results could reveal the characteristics of school textbooks
and illuminate how well textbooks in a foreign language learning context

prepare students for high-stakes entrance exams.

2. Literature Review

2.1 College Entrance Examinations and Senior High School English Instruction

in Taiwan

In Taiwan, high-stakes examinations such as college entrance examinations
wield enormous sway over classroom instruction because success on these
exams determines “the possibilities of students’ academic and career success in
the future” (Chen & Huang, 2017, p.6). Teachers tend to “teach to the test”
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and prioritize helping students pass or achieve high scores on entrance exams
(Chen & Huang, 2017; Reynolds et al., 2018). The influence of the entrance
exams on curriculum design and pedagogical practice in English classes may
exceed that of the national curriculum guidelines for basic education (from
primary to senior high school education), which serve a regulatory function
by establishing national goals for the development of school curricula and
classroom teaching. Although the curriculum guidelines state that the goal
of English education is to cultivate students’ English communication skills
(including listening, speaking, reading, and writing), most senior high
school English teachers focus on the two literacy skills assessed on college
entrance exams: reading and writing (Lin, 2018; Wang, 2008). Moreover,
because a large portion (72 out of 100 points) of the exam is allocated to
the reading section, which assesses grammar, vocabulary knowledge, and
reading comprehension, teachers usually prioritize instruction of grammar,
vocabulary, and reading skills.

The washback effect of college entrance examinations on high school
English instruction also manifests in the word list compiled by the College
Entrance Examination Center (CEEC), the institute responsible for developing
and administering college entrance exams in Taiwan. The curriculum guidelines
for English specify core competences but do not stipulate specific content for
instruction (e.g., specific English vocabulary words, grammatical concepts,
sentence structures, or text types). The only exception is a list of 2,000 English
words provided as an appendix to the Curriculum Guidelines for Primary and
Junior High School (Grades 3 to 9) English." For senior high school (Grades
10 to 12), no specific word list is provided in the guidelines. Instead, the CEEC
compiles and regularly updates the English word lists.

The CEEC’s word list in use at the time of this study, the Senior High
School English Reference Word List (SHERWL), was released in 2002. It
contains 6,480 words classified into six levels, with each level containing 1,080
words. The vocabulary listed in the higher levels is assumed to be more difficult

and less commonly used than those listed in the lower levels. According to the

' Among the 2,000 words, 1,200 words are set as the minimum basic English vocabulary that
all students in Taiwan should master before graduating from junior high school. However,
the order and time in which these words are taught are flexible and left for the teachers and
textbook publishers to determine.
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introduction to the 2002 version of SHERWL (2002-SHERWYL), the word list
mainly serves as a reference for test development and “yet does not set limits
to the English vocabulary to appear in the English tests of the college entrance
examination” (CEEC, 2002), not to mention impinging on English instruction
or the development of learning materials. However, because of the high stakes
associated with college entrance exams, the CEEC word lists are highly valued
by textbook publishers and English teachers and “widely acknowledged as the
de facto list of to-be-learned English vocabulary” (Reynolds et al., 2018, p. 51).
English teachers prioritize the learning of the vocabulary in the lists, whereas
textbook publishers consult the CEEC’s word lists to develop English learning

materials for senior high school students.

2.2 English Tests on College Entrance Examinations in Taiwan

The CEEC offers two exams for students seeking admission to colleges
in Taiwan: the General Scholastic Ability Test (GSAT) in January and the
Advanced Subjects Test (AST) in July. At the time of this study, both the
GSAT and the AST mandated English as a test subject. The English tests on
the GSAT and the AST normally consist of two sections: a reading section
(in the form of multiple-choice questions) that assesses students’ knowledge
of English vocabulary and ability to comprehend English passages, and a
writing section that measures students’ abilities to translate from Chinese
to English and write short essays in English based on a given topic or a
set of pictures. Except for the vocabulary questions, the reading section
of the GSAT-English and AST-English involves texts adapted from various
authentic sources, including newspapers, magazines, and books, in four
types of questions: rational cloze, banked cloze, sentence gap filling, and
reading comprehension; however, the GSAT-English normally does not
contain sentence gap filling (CEEC, n.d.-a, -b).

The CEEC claims that the scope of the GSAT-English corresponds to
the materials covered in the required English courses for the first two years
of senior high school (roughly approximating to those covered in the first
four volumes of school textbooks; CEEC, n.d.-a), whereas the scope of
the AST-English corresponds to the materials covered in the three years of

senior high school study (roughly approximating to those covered in all six
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volumes of school textbooks; CEEC, n.d.-b). The GSAT-English requires a
vocabulary of approximately 4,500 words (i.e., words in Levels 1-4 of the
2002-SHERWL; CEEC, n.d.-a), and the AST-English requires all six levels of
the 2002-SHERWL (CEEC, n.d.-b). As a result, the AST-English is assumed to
be more difficult than the GSAT-English.

The national curriculum guidelines do not specify content or specific
vocabulary to be included in English courses or textbooks. Therefore,
it is difficult to evaluate how the GSAT-English and AST-English tests
correspond to course content or how well the course textbooks prepare
senior high school students for the two high-stakes college entrance exams.
One solution would be to scrutinize the linguistic features and difficulty of
the texts in the English tests and school textbooks through corpus-based
methods. Such an analysis could reveal the extent to which school textbooks

prepare students for the texts on the tests.

2.3 Corpus-Based Analysis of Text Difficulty

Advances in computational linguistics and better accessibility to powerful,
easy-to-use software tools have contributed to the growth of corpus-based
research in the field of L2 learning and teaching.” These advancements
enable L2 researchers and educators to analyze and compute various
linguistic features and patterns of texts (spoken and written) more accurately
and quickly with computers; the results of such research have significant
implications for materials design, language testing, and classroom pedagogy.

The development of corpus-based, automated measures of text difficulty is

* A distinction between corpus-based and corpus-driven language studies was first addressed by
Tognini-Bonelli (2001), who favors corpus-driven studies. According to Biber (2010), corpus-
based research “assumes the validity of linguistic forms and structures derived from linguistic
theory” (p. 162) and usually aims to reveal the systematic patterns of variation and use for
predefined linguistic features in a given corpus. Corpus-driven research “makes minimal a priori
assumptions regarding the linguistic features that should be employed for the corpus analysis”
(p- 162) and secks to “identify new linguistic constructs through inductive analysis of corpora”
(p- 169). According to Biber’s definitions, the approach adopted in this study is corpus based
because the goal of this study was not to discover new linguistic features or constructs but
to uncover the use and patterns of predefined linguistic features in school textbooks and test
papers. Nevertheless, not all corpus linguists accept the binary distinction between corpus-based
and corpus-driven linguistics; some may consider all corpus linguistics to be corpus based (e.g.,
McEnery & Hardie, 2011).
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an example of these advancements, which have empowered L2 researchers
and educators to pursue various objectives, such as identifying differences
among types of texts (e.g., Biber, 2006; Crossley et al., 2007; McNamara
et al., 2012), assigning texts of an appropriate difficulty level to L2 learners
(e.g., Chen & Meurers, 2019; Graesser et al., 2019; Lexile Framework for
Reading, 2016; Sung et al., 2015), and validating the appropriacy of texts
on reading tests in terms of difficulty (Green et al., 2010).

2.3.1 Lexical Coverage

Estimating lexical coverage (or text coverage) and text readability is a
common corpus-based approach to evaluating text difficulty in research
on L2 teaching and learning materials. Lexical coverage refers to “the
percentage of the running words in a text known by the readers” (Nation,
2006, p. 1). For example, 95% lexical coverage means that readers know
95% of the words in a written text; of twenty words, one would be
unknown. The ease of reading a text generally increases as the percentage
of unknown words decreases (Carver, 1994). In lexical coverage research,
the 95% and 98% coverage levels are commonly recognized as the
threshold required to adequately comprehend a text (Schmitt et al., 2011).
These figures are crucial because they enable estimation of the vocabulary
size required for acceptable comprehension of specific texts, that is, the
vocabulary load of texts. An analysis of vocabulary loads can then be
performed to measure text difficulty (Webb & Nation, 2008). For example,
by using fourteen 1,000 word family lists from the British National Corpus
(BNC), Nation (2006) estimated that a vocabulary of 8,000 to 9,000
word families would be required to reach 98% coverage of (and thus to
understand) such authentic written texts as newspapers and novels, whereas
3,000 word families would be sufficient to cover 98% of the running words
in a simplified graded reader. The vocabulary load of a simplified graded
reader is apparently lighter than that of a novel. The lexical coverage and
vocabulary load of texts must be estimated against a word list. The word
family lists of Nation (2012) were derived from the BNC and the Corpus of
Contemporary America (COCA); they have been the most comprehensive
word lists and thus commonly adopted in research on lexical coverage.

To facilitate a comparison of research findings across studies, this study
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adopted Nation’s BNC/COCA word family lists to analyze lexical coverage.
Because of the crucial role of the CEEC’s word lists in senior high school
English education in Taiwan, the 2000-SHERW was also used to calculate

lexical coverage.
2.3.2 Text Readability

Text difficulty can be measured in terms of text readability. Text readability
is traditionally measured unidimensionally by scaling text difficulty or ease
on a single metric, such as the Flesch-Kincaid Grade Level (Klare, 1974),
Degrees of Reading Power (Koslin et al., 1987), and Lexile scores (Stenner,
1996). McNamara et al. (2014) acknowledged the value of traditional
unidimensional metrics, especially in terms of their simplicity and
correspondence to grade level, but noted that these metrics “consider only
the superficial characteristics of text” such as words and sentences, “tend to
be predictive of readers’ surface understanding” of the texts (p. 79), and do
not account for multiple levels of comprehension, which would be “aligned
with theories of text and discourse comprehension” (p. 84).

To address the limitations of traditional metrics of readability, Graesser
and colleagues developed the readability index for L2 texts (RDL2; Crossley
et al., 2008). RDL2 is unique in that it assesses text difficulty not only at the
word and sentence levels but also in terms of cohesion between sentences,
whereas the traditional readability measures only account for word- and
sentence-level difficulty. The RDL2 value is calculated using the following
formula (Crossley et al., 2008):

-45.032 + (52.23 X content word overlap value) + (61.306 X sentence
syntax similarity value) + (22.205 X CELEX word frequency value).

The content word overlap index measures the extent to which content
words overlap between two adjacent sentences. The more content words
overlap (i.e., the higher the content word overlap index is), the higher
the textual comprehension and reading speed are. The sentence syntax
similarity index measures the uniformity and consistency of parallel
syntactic constructions in texts. The higher the uniformity and consistency
of parallel syntactic constructions are (i.e., the higher the sentence syntax

similarity index is), the lighter the required cognitive burden is, and the
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more a reader can concentrate on understanding the meaning. The CELEX
word frequency index is based on frequency norms from the CELEX
database (Baayen et al., 1993), a 17.9-million-word corpus. The higher the
vocabulary frequency in the CELEX database is (i.e., the higher the CELEX
word frequency value is), the faster the interpretation and processing of
words is. Higher values for these three indices indicate that the text is
easier to read. Consequently, a higher RDL2 would indicate greater ease for
reading a text. Crossley et al. (2011) provided evidence of the advantages of
RDL2 over two traditional readability formulas (the Flesch-Kincaid Grade
Level and Flesch Reading Ease scores) in classifying levels of simplified
readers for L2 learners.

In addition to developing RDL2, Graesser and colleagues proposed
adopting a multidimensional approach to readability by scaling text
difficulty or ease on the basis of a multilevel theoretical framework
for language and discourse processing (Graesser & McNamara, 2011;
McNamara et al., 2014). Graesser et al. (2011) generated eight text
easability components based on 53 indices produced by Coh-Metrix, an
automated computational tool that provides numerous metrics of text
characteristics on multiple levels of language and discourse (including words,
syntax, and discourse relationships between ideas). The eight components
are (a) narrativity (PCNAR); (b) syntactic simplicity (PCSYN); (c) word
concreteness (PCCNCQC); (d) referential cohesion (PCREF), which reflects
the extent to which overlapping words and ideas are used across sentences
and an entire text; (e) deep cohesion (PCDC), which is achieved by using
explicit connectives to demonstrate the causal and logical relationships
between ideas; (f) verb cohesion, which reveals the degree to which verbs
are repeated in a text; (g) connectivity, which reflects the number of
explicitly conveyed logical relations in a text; and (h) temporality. Studies
have often used the first five components (PCNAR, PCSYN, PCCNC,
PCREF, and PCDC) because “they are most directly associated with the
ease of a text and because they account for a largest portion of the variance
among the 37,520 texts” from which the eight components were generated
(McNamara et al., 2014, p. 86).

Because unidimensional and multidimensional measures of readability

both have merits, this study adopted both measures to examine the
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readability of passages from the textbooks and college entrance exam
papers. RDL2 was used as the unidimensional measure of readability. As
for the multidimensional measure, this study only used PCNAR, PCSYN,
PCCNC, PCREF, and PCDC. As recommended by the research team of
Coh-Metrix, this study adopted the z scores for statistical analysis.

2.4 Research Questions

The main objective of this study was to determine how well senior high school
English textbooks prepare students for reading the passages on the high-
stakes college entrance exams in terms of text difficulty. The following two
research questions were addressed: (a) Against the BNC/COCA frequency-
based word lists and the CEEC Senior High School English Reference Word
List (2002-SHERWL), to what extent does the lexical coverage of senior
high school English textbooks correspond to that of GSAT-English and AST-
English tests? (b) Does readability differ significantly between the textbook
reading passages and those on the GSAT-English and AST-English tests?

3. Method

This study analyzed and compared the lexical coverage and readability metrics
of the texts in senior high school textbooks and college entrance examination

papers. The corpora and data analysis procedures are explained below.

3.1 The Corpora

Two corpora were compiled for this study: a textbook corpus, which
consists of texts from the five editions of MOE-authorized senior high
school textbooks in Taiwan (abbreviated FC, FS, LT, NI, and SM), and a
test corpus, which consists of all reading passages from the English section
of college entrance exams from 2002 to 2017. During this period, the
textbooks and exams were developed following the same set of curriculum
guidelines and with reference to the same edition of the CEEC word list,
2002-SHERWL.
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The textbook corpus contains 2,384 texts, comprising the main reading
passages, dialogue sections, and comprehension exercises from each lesson.
Many of the comprehension exercises were in the form of gapped texts, for
which readers fill in certain words and phrases. To create complete texts for the
corpus analysis, the removed words and phrases were added back into the text
during the text extraction process. All texts were included in the calculation
of lexical coverage to estimate the amount of vocabulary students were likely
exposed to either after studying the first four volumes of an edition of the
textbooks for the GSAT-English tests or after reading all volumes (Volumes 1-6)
of an edition for the AST-English tests. Only texts longer than 100 words were
included in the Coh-Metrix analysis of readability (i.e., RDL2 and text easability
principal component scores) because McNamara et al. (2014) cautioned
that short texts (<100 words) could affect each Coh-Metrix index score. In
addition, to address the second research question, only reading passages from
the textbooks were included in the Coh-Metrix analysis to compare readability
between passages from textbooks and those on the GSAT-English and AST-
English tests.

The test corpus comprises all reading passages on the GSAT-English
and AST-English tests administered from 2002 to 2017. A total of 16 regular
GAST-English tests and 16 regular AST-English tests were collected. The
reading passages on the tests were in the form of rational cloze, banked cloze,
sentence gap filling, reading comprehension, and short answer. Because the
rational cloze, banked cloze, and sentence gap filling questions corresponded
to passages with gaps in the text, the missing words and phrases were filled
during the text extraction process using the answers provided by the CEEC.
A total of 260 texts were extracted. The same criteria for selecting texts from
the textbook corpus for analysis were applied to selecting texts from the test
corpus. All 260 test texts were included in the analysis of lexical coverage, but
only texts longer than 100 words were included in the Coh-Metrix analysis,
leading to the exclusion of one rational cloze text in GAST 2004. Tables 1
and 2 present the textbook and test corpora in the lexical coverage and Coh-

Metrix analyses, respectively.
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Table 1. Composition of Textbook and Test Corpora for Lexical Coverage Analysis

Textbook Corpus

Subcorpus Volumes 1 to 4 Volumes 1 to 6
Edition Token Text Number Token Text Number
FC 57,997 363 89,549 483
FS 45,619 236 74,534 360
LT 46,119 326 70,803 465
NI 56,203 436 89,084 656
SM 49,992 305 79,239 420
Total 255,930 1,666 403,209 2,384
CEEC English Test Corpus
Subcorpus GSAT-English Tests AST-English Tests
Year Token Text Number Token Text Number
2002 1,603 7 2,011 10
2003 1,409 8 1,491 7
2004 1,631 8 1,533 8
2005 1,534 8 1,937 9
2006 1,660 8 1,823 9
2007 1,630 8 1,828 9
2008 1,607 8 1,787 9
2009 1,760 8 2,003 8
2010 1,873 8 1,947 8
2011 1,605 8 1,985 8
2012 1,800 8 2,101 8
2013 1,896 8 2,139 8

(continued)
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Table 1. Composition of Textbook and Test Corpora for Lexical Coverage Analysis

(continued)
CEEC English Test Corpus
Subcorpus GSAT-English Tests AST-English Tests
Year Token Text Number Token Text Number
2014 1,883 8 1,984 8
2015 1,842 8 2,012 8
2016 1,926 8 2,237 8
2017 1,831 8 2,165 8
Total 27,490 127 30,983 133

Table 2. Composition of Textbook and Test Corpora for Coh-Metrix Analysis

Textbook Corpus

Subcorpus Volumes 1 to 4 Volumes 1 to 6
Edition Token Text Number Token Text Number
FC 18,315 47 30,934 67
FS 25,337 54 44,060 80
LT 20,828 49 33,093 69
NI 23,817 47 39,065 70
SM 22,156 48 35,901 69
Total 110,453 245 183,053 355

CEEC English Test Corpus

Subcorpus GSAT-English Tests AST-English Tests

Year Token Text Number Token Text Number
2002 1,603 7 2,011 10
2003 1,409 8 1,491 7

(continued)
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Table 2. Composition of Textbook and Test Corpora for Coh-Metrix Analysis

(continued)
CEEC English Test Corpus
Subcorpus GSAT-English Tests AST-English Tests
Year Token Text Number Token Text Number

2004 1,539 7 1,533 8
2005 1,534 8 1,937 9
2006 1,660 8 1,823 9
2007 1,630 8 1,828 9
2008 1,607 8 1,787 9
2009 1,760 8 2,003 8
2010 1,873 8 1,947 8
2011 1,605 8 1,985 8
2012 1,800 8 2,101 8
2013 1,896 8 2,139 8
2014 1,883 8 1,984 8
2015 1,842 8 2,012 8
2016 1,926 8 2,237 8
2017 1,831 8 2,165 8
Total 27,398 126 30,983 133

3.2 Data Analysis Procedure

The corpora were run through two computer programs, one for calculating
the lexical coverage of the texts and the other for estimating text readability.
The obtained values for the textbooks and entrance exam tests were compared

descriptively or with inferential statistics to answer the research questions.
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The program for computing lexical coverage was written using CLAWS
tagger by a programmer working with the first author’s colleague, a specialist
in computational linguistics. The analysis of lexical coverage was performed
on lemmatized texts against two sets of word lists: Paul Nation’s 34 BNC/
COCA word family lists and the CEEC’s 2002-SHERWL. Proper nouns were
excluded from the texts when lexical coverage was calculated because the
2002-SHERWL does not include proper nouns. Because 95% lexical coverage
is generally regarded as the minimum threshold for adequate comprehension
of texts (Hsu, 2011; Laufer, 1989; Laufer & Ravenhorst-Kalovski, 2010;
Nation, 2001), it was set as the target coverage.

The BNC/COCA word family lists mainly consist of 25,000 word
families, with every 1,000 word families constituting a sublist. In addition
to the 25 sublists, Nation created another nine sublists to accommodate new
words (Sublists 26-30), proper nouns (Sublist 31), marginal words (Sublist
32), transparent compounds (Sublist 33), and abbreviations (Sublist 34;
Nation, 2012). All 34 word family lists were incorporated into the program
to analyze lexical coverage. The 2002-SHERWL lists 6,480 lemmas grouped
into six levels (sublists), with each level (sublist) containing 1,080 lemmas.
The size of the 2002-SHERWL is actually larger than 6,480 lemmas because
some words are hidden in the list as a result of the compilation principles
specified in CEEC (2002). These hidden words largely consist of transparent
derivatives of the listed lemmas (e.g., fearless vs. fear; impossible vs. possible).
They are not clearly listed in the 2002-SHERWL because they are assumed to
be easily recognized and likely learned in tandem with their associated lemmas
because of the regularity and semantic transparency of the affixation process. To
fully represent the lexical items covered in the 2002-SHERWL, we added these
hidden words back into the list under their associated lemmas in accordance
with the compilation principles before performing lexical coverage analysis.
To answer the first research question, regarding the extent to which the lexical
coverage of English textbooks corresponds to that of the English tests on the
entrance exams, the two sources were compared descriptively.

To address the second research question, regarding differences in
readability between the passages from the textbooks and college entrance
exams, Coh-Metrix was employed. Both unidimensional (i.e., RDL2) and
multidimensional metrics of readability (i.e., PCNAR, PCSYN, PCCNC,
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PCREF, and PCDC) were adopted to evaluate text difficulty. Differences

in readability between the two sources of texts were analyzed through an
analysis of variance (ANOVA).

4. Results and Discussion

4.1 Lexical Coverage

4.1.1 Coverage of BNC/COCA Word Family Lists

To determine the extent to which the vocabulary size of the passages on the
English tests match that of the textbooks, the lexical coverage of the passages
from the two sources was calculated against the BNC/COCA word lists. Table
3 presents the results regarding the lexical coverage of the textbooks (the
first four volumes of a set, the supposed scope of the GSAT-English test, vs. a
complete set of six volumes, the supposed scope of the AST-English test).

The first 3,000 word families provide 95% coverage of the first four
volumes of every edition of high school English textbooks (Table 3). By
contrast, the vocabulary size required to reach 95% coverage of a complete
set (six volumes) of textbooks varies by edition, with two editions (FS and
NI) requiring 3,000 word families and three (FC, LT, and SM) requiring
4,000 word families.

Tables 4 and 5 display the results regarding the lexical coverage of the
GSAT- and AST-English tests against the BNC/COCA word lists, respectively.
The vocabulary size required for 95% coverage of the GSAT-English tests
ranges from 3,000 to 5,000 word families (Table 4). The earlier tests tended to
require a lower vocabulary load than did later tests. Specifically, tests prior to
2004 required a vocabulary size of 3,000 word families to reach 95% coverage.
Most (six of the eight) of the tests from 2004 to 2011 required a vocabulary
size of 4,000 word families to achieve acceptable comprehension, and most (four
of the six) of the tests from 2012 to 2017 required a vocabulary size of 5,000
word families.



Yuh-Show Cheng, Sheng-Chieh Chang

Text Difficulty Analysis of High School English Textbooks

59

Table 3. Lexical Coverage of Textbooks Against BNC/COCA Word Lists

Accumulative Percentage

Edition

1,000 2,000 3,000 4,000
FC (Vol. 1-4) 85.49 92.57 95.02* 96.34
ES (Vol. 1-4) 87.27 93.29 95.42° 96.44
LT (Vol. 1-4) 85.97 92.57 95.21° 96.31
NI (Vol. 1-4) 86.32 93.47 96.29° 97.22
SM (Vol. 1-4) 85.93 92.20 95.00° 95.92
FC (Vol. 1-6) 84.47 91.76 94.69 96.10°
ES (Vol. 1-6) 86.67 92.94 95.40° 96.48
LT (Vol. 1-6) 85.44 92.03 94.92 96.13"
NI (Vol. 1-6) 85.07 92.64 95.98* 97.00
SM (Vol. 1-6) 85.11 91.70 94.82 95.94*

Note. "reaching 95% coverage.

Table 4. Lexical Coverage of GSAT-English Tests Against BNC/COCA Word Lists

Accumulative Percentage

Year

1,000 2,000 3,000 4,000 5,000
2002 83.78 92.76 96.32° 97.19 97.50
2003 78.28 89.85 95.88* 97.30 98.30
2004 78.54 88.53 93.81 95.65° 96.20
2005 80.31 89.57 94.07 95.83" 97.52
2006 81.45 92.11 95.06 96.33 97.05
2007 82.15 90.98 94.72 95.71° 97.24
2008 80.58 89.55 94.59 95.52° 97.20
2009 78.92 88.64 93.41 94.66 95.45°

(continued)



60

AT

FHHE W

Table 4. Lexical Coverage of GSAT-English Tests Against BNC/COCA Word Lists

(continued)
Accumulative Percentage

Year

1,000 2,000 3,000 4,000 5,000
2010 78.16 89.38 93.65 95.30° 96.10
2011 79.25 89.35 93.89 95.33" 96.88
2012 79.39 88.61 92.78 94.67 95.83"
2013 78.59 88.82 93.51 94.73 95.99*
2014 79.71 88.95 94.32 95.27* 95.96
2015 75.84 88.55 93.16 94.57 95.11°
2016 78.76 88.79 95.02° 96.47 97.46
2017 77.12 87.98 93.39 94.70 95.25°

Note. " reaching 95% coverage.

Table 5. Lexical Coverage of AST-English Tests Against BNC/COCA Word Lists

Accumulative Percentage

Year

1,000 2,000 3,000 4,000 5,000 6,000
2002 80.46 88.66 92.89 94.88 95.23° 95.33
2003 78.07 89.60 95.24* 96.45 97.25 97.45
2004 73.91 85.84 92.50 94.78 96.09° 96.87
2005 76.20 87.20 93.96 95.92° 96.54 96.75
2006 77.62 89.08 93.75 95.50° 96.54 96.65
2007 76.53 87.36 93.82 96.23" 96.88 97.43
2008 76.44 87.74 94.18 95.24° 96.19 96.36
2009 78.33 89.12 94.46 95.61° 96.26 96.80
2010 75.91 86.08 92.71 94.35 95.07° 95.27

(continued)
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Table 5. Lexical Coverage of AST-English Tests Against BNC/COCA Word Lists

(continued)
Accumulative Percentage

Year

1,000 2,000 3,000 4,000 5,000 6,000
2011 73.80 85.29 92.75 95.77* 96.57 97.13
2012 74.44 86.01 94.67 95.95° 96.43 97.14
2013 78.17 88.83 93.60 94.48 95.56" 96.17
2014 75.76 86.49 92.49 93.75 95.67* 96.42
2015 72.12 84.05 90.41 92.64 94.68 95.33°
2016 76.62 87.39 93.38 95.84" 96.24 96.60
2017 72.42 84.48 90.85 92.98 94.04 95.43"

Note. " reaching 95% coverage.

The vocabulary size required to achieve 95% coverage on the AST-English
tests fluctuates in the range of 3,000 to 6,000 word families but mostly falls
between 4,000 and 5,000 word families (Table 5). Two later tests (from 2015
and 2017) even required 6,000 word families to reach 95% lexical coverage.
On average, the vocabulary load of the AST-English tests is larger than that of
GSAT-English tests. The results are consistent with the assumption that AST
tests are more difficult than the GSAT tests, at least in terms of vocabulary load.

Figure 1 summarizes the results in Tables 3 to 5. With 95% lexical
coverage as the minimum criterion, the vocabulary load (3,000 word families)
for the first four volumes of the five textbook editions is compatible with
only 4 of the 16 GSAT-English tests and 1 of the 16 AST-English tests. For the
rest of the tests, a gap of 1,000 to 3,000 word families remained for school
textbooks to fill. When a complete set of textbooks is considered, three of
the five editions of the textbooks (FC, LT, and SM) exhibited an increase in
vocabulary load to 4,000 word families, whereas two (FS and NI) remained
the same (i.e., 3,000 word families). The vocabulary load of the complete
sets of FC, LT, and SM is compatible with 9 of the 16 AST-English tests. As
for the complete sets of FS and NI, the gap in required vocabulary remained

even after two more volumes were added. The vocabulary they each offer is
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comparable with only 1 of the 16 AST-English test papers. A substantial gap

in vocabulary load was observed between the passages from the textbooks

and those on the tests.
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Figure 1. Number of BNC/COCA Word Families Required for 95% Lexical Coverage

of Reading Passages in Textbooks and Tests
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4.1.2 Coverage of 2002-SHERWL

The vocabulary load was compared between the textbooks and tests by
examining the coverage of the 2002-SHERWL in the two sources of texts.
Table 6 presents the results regarding the lexical coverage of the textbooks
(a complete set vs. the first four volumes of a set). The first four levels
of vocabulary on the 2002-SHERWL yielded 95% lexical coverage of all
textbook subcorpora both for the complete set of textbooks (Volumes 1
to 6), which is assumed to correspond to the AST-English tests and for the
first four volumes of an edition (Volumes 1 to 4), which are expected to
match the GSAT-English tests (Table 6). The textbooks for the last year of
senior high school did not markedly increase vocabulary size in terms of
2002-SHERWL coverage.

Table 6. Lexical Coverage of Textbooks Against CEEC’s 2002-SHERWL

Accumulative Percentage
Edition
L1 L2 L3 L4
FC (Vol. 1-4) 82.44 90.37 94.10 95.93°
ES (Vol. 1-4) 84.14 91.52 94.76 96.35°
LT (Vol. 1-4) 82.78 90.39 93.91 96.08"
NI (Vol. 1-4) 82.83 90.95 94.70 96.91°
SM (Vol. 1-4) 83.26 90.76 94.22 96.40°
FC (Vol. 1-6) 81.09 89.10 93.06 95.33°
ES (Vol. 1-6) 83.14 90.67 94.14 96.10°
LT (Vol. 1-6) 82.29 89.68 93.22 95.66°
NI (Vol. 1-6) 81.42 89.74 93.79 96.32°
SM (Vol. 1-6) 82.27 89.69 93.41 95.93°

Note.L1 = Level 1; L2 = Level 2; L3 = Level 3; L4 = Level 4.

*reaching 95% coverage.
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Tables 7 and 8 present the results regarding the lexical coverage of
the GSAT-English and AST-English tests against the 2002-SHERWL. To
reach 95% lexical coverage, most (13 of the 16) of the GSAT-English
tests required at least five levels of vocabulary on the 2002-SHERWL and
additional levels since 2015 (Table 7). Not even the entire 2002-SHERWL
covered 95% of the vocabulary on the tests from 2015 and 2017, which is

Table 7. Lexical Coverage of GSAT-English Against CEEC’s 2002-SHERWL

Accumulative Percentage
Year
L1 L2 L3 L4 LS L6

2002 78.35 87.52 93.14 96.19° 96.69 97.50
2003 73.88 86.52 92.76 95.88° 97.09 97.73
2004 75.41 85.22 90.37 93.56 95.22° 96.75
2005 75.42 85.53 91.33 94.98 96.02° 96.74
2006 77.11 87.29 91.87 94.82 95.66° 96.27
2007 75.83 87.36 92.82 95.21° 96.20 96.99
2008 76.23 85.81 90.11 93.65 95.96° 96.45
2009 75.00 84.03 90.80 93.75 95.57° 96.53
2010 72.66 84.57 89.05 92.74 94.18 95.30°
2011 76.32 85.30 91.28 94.33 95.58° 96.64
2012 76.67 85.33 91.06 93.83 94.89 95.83°
2013 74.79 85.28 89.87 93.35 95.09° 95.99
2014 74.83 84.23 89.48 93.26 94.53 95.27°
2015 72.53 82.41 88.49 92.07 93.59 94.73
2016 73.47 85.20 90.34 93.87 95.07° 96.31
2017 72.97 83.18 87.93 91.92 93.66 94.98"

Note. L1 = Level 1; L2 = Level 2; L3 = Level 3; L4 = Level 4; L5 = Level 5; L6 = Level 6.

* reaching 95% coverage; " not reaching 95% coverage.
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Table 8. Lexical Coverage of AST-English Against CEEC’s 2002-SHERWL

Accumulative Percentage
Year
L1 L2 L3 L4 LS Lé

2002 76.28 85.03 89.06 92.69 94.13 94.83°
2003 73.98 85.78 90.74 94.10 95.04" 96.45
2004 69.60 80.63 86.76 91.26 92.95 94.85"
2005 71.61 81.00 86.78 92.51 94.48 95.97*
2006 73.18 84.48 89.47 92.98 94.35 95.17°
2007 72.59 83.32 88.29 92.94 94.26 95.73"
2008 72.36 83.16 89.59 93.17 94.74 95.91°
2009 73.19 83.18 88.27 93.01 94.86 96.06"
2010 72.83 83.67 88.29 92.45 93.32 95.02°
2011 69.52 79.45 86.25 91.64 94.26 96.02°
2012 67.92 80.10 88.01 93.19 94.91 96.24"
2013 73.96 83.92 89.62 92.71 94.11 94.76"
2014 71.42 80.90 86.44 89.92 91.83 95.26"
2015 66.65 78.73 84.19 90.21 92.10 94.43"
2016 70.36 80.82 87.13 92.04 93.52 94.73
2017 67.58 79.54 84.85 89.33 91.73 92.89"

Note. L1 = Level 1; L2 = Level 2; L3 = Level 3; L4 = Level 4; L5 = Level 5; L6 = Level 6.

* reaching 95% coverage; " not reaching 95% coverage.

the minimum requirement for text comprehension. The results cast doubt
on the claim that the GSAT-English tests are based on the first four levels of
vocabulary in the 2002-SHERWL (CEEC, n.d.-a) although the four levels
covered more than 95% of the vocabulary in the textbooks.

The vocabulary demand of the AST-English tests is even greater than
that of the GSAT-English (Table 8). Except for that of 2003, all AST-English
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tests required all six levels of the 2002-SHERWL vocabulary or above to
reach 95% lexical coverage and thus acceptable comprehension. The entire
2002-SHERWL does not provide the minimum (95%) lexical coverage
for 6 of the 16 AST-English test papers. This result does not support the
claim that AST-English tests mainly involve the six vocabulary levels of the
2002-SHERWL (CEEC, n.d.-b). Among the six most vocabulary-demanding
tests, four were administered toward the end of the research period (2013,
2015, 2016, and 2017), indicating increasing difficulty of the tests in the
lexical aspect over the years. These results are consistent with the results
obtained using the BNC/COCA word family lists; the vocabulary load of the
AST-English tests was larger than that of the GSAT-English tests.

Figure 2 summarizes the results of Tables 6 to 8. Except for three GSAT-
English tests (those in 2002, 2003, and 2007), a gap of at least one vocabulary
level was observed between the vocabulary demand of the textbooks and
that of the English tests. Because each level of the 2002-SHERWL consists of
1,080 words, the vocabulary gap between the textbooks and English tests is
approximately 1,000 to 2,000 words or more on the 2002-SHERWL. This
finding is consistent with the results obtained using the BNC/COCA word

family lists.

4.2 Text Readability

RDL2 and text easability principal component scores were used to evaluate
the readability and difficulty of the reading passages from the GSAT- and
AST-English tests and from the school textbooks. To determine the extent
to which the texts from each source differed, ANOVAs were performed for
the RDL2 and the five text easability principal component scores. When
the F test revealed overall significance, Scheffe’s test was used for post hoc
pairwise comparisons. When the homogeneity of variances assumption
was not satisfied, Welch’s test was performed during ANOVA, followed by
a Dunnett T3 test for post hoc comparisons. To prevent potential inflated
type I error rates due to multiple analyses on the same dependent variable,
the Bonferroni corrected/adjusted p values were used to determine the
significance of the differences. Reading passages from various years of the

GSAT-English tests were combined in the analysis, as were the reading
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SM (Vol. 1-4)
NI (Vol. 1-4)
LT (Vol. 1-4)
FS (Vol. 1-4)
FC (Vol. 1-4)

Figure 2. Levels of 2002-SHERWL Required for 95% Lexical Coverage of Reading
Passages in Textbooks and Tests

passages from the AST-English tests, to ensure that the sample texts were
sufficiently large to represent the GSAT- and AST-English tests and that
parametric statistics could be used.

Table 9 presents the descriptive statistics of the RDL2 and text easability
component scores for the reading passages from the English tests and textbooks
(the first four volumes vs. the whole set/six volumes of each edition). With a
few exceptions, the combined reading passages from Volumes 1 to 4 of each
set of textbooks had higher overall readability (RDL2), narrativity, syntactic
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Table 9. Descriptive Statistics of Readability Metrics for Reading Passages from
Textbooks and Tests

Readability Metrics | Text Source N M SD
FC (Vol. 1-4) 47 19.12 3.62

FC (Vol. 1-6) 67 18.10 4.36

FS (Vol. 1-4) 54 20.40 491

ES (Vol. 1-6) 80 19.23 5.42

LT (Vol. 1-4) 49 17.97 4.07

LT (Vol. 1-6) 69 17.21 4.50

RDL2

NI (Vol. 1-4) 47 20.87 5.47

NI (Vol. 1-6) 70 19.33 5.72

SM (Vol. 1-4) 48 17.94 4.13

SM (Vol. 1-6) 69 17.05 4.42

GSAT-E 126 16.22 4.80

AST-E 133 13.73 5.11

FC (Vol. 1-4) 47 0.31 0.57

FC (Vol. 1-6) 67 0.20 0.63

FS (Vol. 1-4) 54 0.29 0.77

ES (Vol. 1-6) 80 0.21 0.80

LT (Vol. 1-4) 49 0.11 0.81

LT (Vol. 1-6) 69 0.07 0.77

PCNARz

NI (Vol. 1-4) 47 0.54 0.83

NI (Vol. 1-6) 70 0.38 0.86

SM (Vol. 1-4) 48 0.34 0.83

SM (Vol. 1-6) 69 0.26 0.82

GSAT-E 126 -0.28 0.77

AST-E 133 -0.56 0.65

(continued)
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Table 9. Descriptive Statistics of Readability Metrics for Reading Passages from
Textbooks and Tests (continued)

Readability Metrics | Text Source N M SD
FC (Vol. 1-4) 47 0.71 0.45

FC (Vol. 1-6) 67 0.48 0.60

FS (Vol. 1-4) 54 0.49 0.70

ES (Vol. 1-6) 80 0.37 0.69

LT (Vol. 1-4) 49 0.36 0.52

LT (Vol. 1-6) 69 0.26 0.54

PCSYNz

NI (Vol. 1-4) 47 0.56 0.63

NI (Vol. 1-6) 70 0.44 0.60

SM (Vol. 1-4) 48 0.27 0.44

SM (Vol. 1-6) 69 0.09 0.56

GSAT-E 126 0.02 0.54

AST-E 133 -0.05 0.65

FC (Vol. 1-4) 47 0.68 0.79

FC (Vol. 1-6) 67 0.68 0.76

FS (Vol. 1-4) 54 0.69 0.71

ES (Vol. 1-6) 80 0.63 0.71

LT (Vol. 1-4) 49 0.62 0.80

LT (Vol. 1-6) 69 0.56 0.77

PCCNCz

NI (Vol. 1-4) 47 0.33 0.89

NI (Vol. 1-6) 70 0.31 0.81

SM (Vol. 1-4) 48 0.49 0.79

SM (Vol. 1-6) 69 0.49 0.78

GSAT-E 126 0.80 0.90

AST-E 133 0.69 0.91

(continued)
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Table 9. Descriptive Statistics of Readability Metrics for Reading Passages from
Textbooks and Tests (continued)

Readability Metrics | Text Source N M SD
FC (Vol. 1-4) 47 -0.36 0.66

FC (Vol. 1-6) 67 -0.35 0.69

FS (Vol. 1-4) 54 -0.30 0.64

ES (Vol. 1-6) 80 -0.41 0.80

LT (Vol. 1-4) 49 -0.57 0.63

LT (Vol. 1-6) 69 -0.58 0.67

PCREFz

NI (Vol. 1-4) 47 -0.23 0.75

NI (Vol. 1-6) 70 -0.41 0.77

SM (Vol. 1-4) 48 -0.29 0.81

SM (Vol. 1-6) 69 -0.39 0.77

GSAT-E 126 -0.26 0.91

AST-E 133 -0.56 0.74

FC (Vol. 1-4) 47 0.50 0.90

FC (Vol. 1-6) 67 0.53 0.83

FS (Vol. 1-4) 54 0.37 0.77

ES (Vol. 1-6) 80 0.35 0.71

LT (Vol. 1-4) 49 0.52 0.75

LT (Vol. 1-6) 69 0.54 0.72

PCDCz

NI (Vol. 1-4) 47 0.76 0.79

NI (Vol. 1-6) 70 0.73 0.71

SM (Vol. 1-4) 48 0.96 0.93

SM (Vol. 1-6) 69 0.86 0.91

GSAT-E 126 0.71 1.18

AST-E 133 0.57 1.12

Note. FC, FS, LT, NI, SM = the five sets of senior high school textbooks; GSAT-E = GSAT-
English test; AST-E = AST-English test; RDL2 = L2 readability; PCNARz = narrativity score;
PCSYNz = syntactic simplicity; PCCNCz = word concreteness; PCREFz = referential cohesion;
PCDCz = deep cohesion.
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simplicity, word concreteness, referential cohesion, and deep cohesion on
average than did the combined reading passages from Volumes 1 to 6 (Table 9).
The results suggest that the reading passages from the last two volumes (Volumes
5 and 6) of each textbook series contributed to a higher text difficulty in the
entire set of textbooks.

Because the CEEC claims that the GSAT-English assessment largely
corresponds to what students learn during their first two years of senior
high school, ANOVAs were performed to determine whether there were
significant differences in text difficulty between the reading passages on the
GSAT-English tests and those from Volumes 1 to 4 of each textbook series
written for students in the first two years of senior high school. The results
reveal an overall significant difference in RDL2, F(5, 365) = 10.728, p <
0.001; PCNARz, F(5, 365) = 11.364, p < .001; PCSYNz, F(5, 365) =
15.205, p < .001; PCCNCz, F(5, 365) = 2.656, p = .022; and PCDCz,
Welch(5, 147.493) = 3.197, p = .009; between the two sources of texts. No
significant difference was observed for PCREFz, Welch(5, 146.172) = 1.791,
p = .118; the dimension of referential cohesion. Post hoc comparisons were
performed for RDL2, PCNARz, PCSYNz, PCCNCz, and PCDCz between
the texts of GSAT-English tests and those in the textbook series (Volumes 1
to 4); Table 10 presents the results.

Table 10. Pairwise Comparisons of Readability Between GSAT-English and First
Four Volumes of Textbooks

Toxt S 95% Confidence
ext sotree MD Interval
SE P
(1))

I ] LB UB

FC (Vol. 1-4) | -2.90 | 0.68 .001 | -4.93 -0.87

FS (Vol. 1-4) | -4.18 0.79 | <.001 | -6.56 -1.80

RDL2
GSAT-E | LT (Vol. 1-4) | -1.75 0.72 223 | -3.91 0.41
(Scheffe)

NI (Vol. 1-4) | -4.65 091 | <.001 | -7.39 -1.92

SM (Vol. 1-4) | -1.72 | 0.73 264 | -3.92 0.48

(continued)
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Table 10. Pairwise Comparisons of Readability Between GSAT-English and First
Four Volumes of Textbooks (continued)

Toxt S 95% Confidence
r
extvouree MD SE p Interval
@D
I ] LB UB
FC (Vol. 1-4) | -0.59 0.13 .002 | -1.03 -0.15
FS (Vol. 1-4) | -0.57 0.13 .001 | -0.99 -0.15
PCNARz
GSAT-E | LT (Vol. 1-4) | -0.39 0.13 104 | -0.83 0.04
(Scheffe)
NI (Vol. 1-4) | -0.82 0.13 | <.001 | -1.26 -0.38
SM (Vol. 1-4) | -0.62 0.13 .001 | -1.06 -0.18
FC (Vol. 1-4) | -0.69 0.09 | <.001 | -1.01 -0.38
FS (Vol. 1-4) | -0.48 0.09 <.001 | -0.78 -0.18
PCSYNz
GSAT-E | LT (Vol. 1-4) | -0.34 0.09 022 | -0.65 -0.03
(Scheffe)
NI (Vol. 1-4) | -0.54 0.09 | <.001 | -0.86 -0.22
SM (Vol. 1-4) | -0.25 0.09 201 | -0.57 0.06
FC (Vol. 1-4) 0.13 0.14 978 | -0.35 0.60
FS (Vol. 1-4) | 0.12 0.14 980 | -0.34 0.57
PCCNC
- GSAT-E | LT (Vol. 1-4) | 0.19 0.14 .881 | -0.28 0.66
(Scheffe)
NI (Vol. 1-4) 0.48 0.14 .049 0.00 0.95
SM (Vol. 1-4) | 0.31 0.14 441 | -0.16 0.78
FC (Vol. 1-4) | 0.21 0.17 971 | -0.29 0.71
FS (Vol. 1-4) | 0.34 0.15 276 | -0.10 0.78
PCDCz
GSAT-E | LT (Vol. 1-4) 0.19 0.15 970 | -0.26 0.63
(Dunnett T3)
NI (Vol. 1-4) | -0.05 0.16 1.000 | -0.52 0.41
SM (Vol. 1-4) | -0.25 0.17 .888 | -0.76 0.26
Note. The significance cutoff was set to .05/5 = .01 on the basis of the Bonferroni

correction. FC, FS, LT, NI, SM = the five sets of senior high school textbooks; GSAT-E
= GSAT-English test; RDL2 = L2 readability; PCNARz = narrativity score; PCSYNz =
syntactic simplicity; PCCNCz = word concreteness; PCDCz = deep cohesion.
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Despite the overall significant F statistic for PCDCz (deep cohesion)
and PCCNCz (word concreteness), no significant difference was identified
in the pairwise comparison (Table 10).” Together with the nonsignificant
F-test result for PCREFz (referential cohesion), the results reveal that the
texts from the GSAT-English tests and all textbook series (Volumes 1 to 4)
are similar in terms of text cohesion and word concreteness. Nevertheless,
the GSAT-English had significantly lower level of narrativity (PCNARz)
than did all but one set of textbooks (i.e., LT). The syntactic simplicity
(PCSYNz) and overall readability (RDL2) of the English tests were also
significantly lower than those of three of the textbook series: FC, FS, and
NI. To conclude, the reading passages on the GSAT-English tests were more
difficult than those in the first four volumes of FC, FS, and NI in terms of
the overall readability metric, narrativity, and syntactic simplicity, although
they were similar in word concreteness, referential cohesion, and deep
cohesion. SM differed from the tests in only one dimension, narrativity
(PCNARz), whereas LT exhibited no significant differences in any aspect.
The reading passages in LT and SM were similar to those on the GSAT-
English tests in terms of readability and difficulty.

To determine whether the text difficulty of an entire set of textbooks
(Volumes 1 to 6) corresponded to those of the AST-English tests, ANOVAs
were performed to compare the English tests with the five sets of textbooks.
The analysis revealed an overall significant difference in RDL2, F(5, 482) =
18.37,p < .001; PCNARz, Welch(5, 203.388) = 25.76,p < .001; PCSYNz,
F(5, 482) = 10.53, p < .001; PCCNCz, F(5, 482) = 2.45, p = .033; and
PCDCz, Welch(5, 211.473) = 3.73, p = .003; but not in PCREFz, F(5, 482)
= 1.38, p = .232. Post hoc pairwise comparisons were thus performed for
RDL2, PCNARz, PCSYNz, PCCNCz, and PCDCz; Table 11 summarizes the
results.

As shown in Table 11, in terms of easability, the results for the whole sets
of textbooks (vs. the AST-English tests) are similar to those for the first four
volumes of textbooks (vs. the GSAT-English tests). Despite an overall significant

F for PCDCz (deep cohesion), the results of the pairwise comparisons were

’ Nonsignificance in post hoc comparisons after a significant overall F is normal because “the
hypotheses tested by the overall test and a multiple-comparison test are quite different, with
quite different levels of power” (Howell, 2009, p. 360).
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Table 11. Pairwise Comparisons of Readability Between AST-English Tests and
Complete Sets of Textbooks

Text S 95% Confidence
ext Source MD . , Interval
1))
I J LB UB
FC (Vol. 1-6) | -4.38 0.75 <.001 | -6.87 | -1.88
FS (Vol. 1-6) | -5.50 0.71 <.001 | -7.86 | -3.14
AST-E
RDL2 LT (Vol. 1-6) | -3.48 0.74 .001 | -5.96 -1.01
(Scheffe)
NI (Vol. 1-6) | -5.60 0.74 | <.001 | -8.06 | -3.14
SM (Vol. 1-6) | -3.33 0.74 .001 | -5.80 | -0.86
FC (Vol. 1-6) | -0.77 0.10 | <.001 | -1.05 | -0.48
FS (Vol. 1-6) | -0.78 0.11 <.001 | -1.09 -0.46
AST-E
PCNARz LT (Vol. 1-6) | -0.63 0.11 <.001 | -0.96 | -0.31
(Dunnett T3)
NI (Vol. 1-6) | -0.94 0.12 | <.001 | -1.29 | -0.59
SM (Vol. 1-6) | -0.82 0.11 <.001 | -1.16 -0.48
FC (Vol. 1-6) | -0.52 0.09 <.001 | -0.83 -0.21
FS (Vol. 1-6) | -0.41 0.09 .001 | -0.71 -0.12
AST-E
PCSYNz LT (Vol. 1-6) | -0.31 0.09 .050 | -0.61 0.00
(Scheffe)
NI (Vol. 1-6) | -0.48 0.09 | <.001 | -0.79 | -0.18
SM (Vol. 1-6) | -0.14 0.09 .820 | -0.44 0.17
FC (Vol. 1-6) | 0.01 0.12 1.000 | -0.40 0.41
FS (Vol. 1-6) | 0.06 0.11 0.998 | -0.32 0.44
AST-E
PCCNCz LT (Vol. 1-6) 0.13 0.12 0.951 | -0.27 0.53
(Scheffe)
NI (Vol. 1-6) 0.38 0.12 0.079 | -0.02 0.77
SM (Vol. 1-6) | 0.20 0.12 0.752 | -0.20 0.60

(continued)
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Table 11. Pairwise Comparisons of Readability Between AST-English Tests and
Complete Sets of Textbooks (continued)

Text S 95% Confidence
ext Source MD o o
p
1))
! J LB UB

FC (Vol. 1-6) | 0.04 0.14 1.000 -0.38 0.45

FS (Vol. 1-6) | 0.22 0.13 0.710 -0.15 0.59

AST-E
PCDCz LT (Vol. 1-6) | 0.02 0.13 1.000 -0.36 0.41
(Dunnett T3)

NI (Vol. 1-6) | -0.16 0.13 0.967 -0.55 0.22

SM (Vol. 1-6) | -0.30 0.15 0.472 -0.73 0.14

Note. The significance cutoff was set to .05/5 = .01 on the basis of the Bonferroni correction.
FC, FS, LT, NI, SM = the five sets of senior high school textbooks; GSAT-E = GSAT-English
test; AST-E = AST-English test; RDL2 = L2 readability; PCNARz = narrativity score; PCSYNz
= syntactic simplicity; PCCNCz = word concreteness; PCDCz = deep cohesion.

nonsignificant. The nonsignificant pairwise comparisons for PCDCz (deep
cohesion) and the nonsignificant F-test results for PCREFz (referential cohesion)
indicate that the reading passages from the English tests and textbooks (Volumes
1 to 6) were similar in terms of cohesion. This is also true of PCCNCz (word
concreteness); the English tests and textbooks were similar in terms of word
concreteness. Moreover, the AST-English tests were more syntactically complex
than three textbook series (FS, FC, and NI), corresponding to the results for the
GSAT-English tests.

Somewhat different results were observed for PCNARz (narrativity)
and overall readability (RDL2). When only four volumes of textbooks were
included in the analysis, the GSAT-English tests exhibited significantly lower
narrativity than did four textbook series (Volumes 1 to 4 of FC, FS, NI,
and SM), and they were less readable than three textbook series (Volumes
1 to 4 of FS, FC, and NI). The difference between the AST-English tests
and textbook series was larger in these two aspects; the AST-English tests
had lower narrativity and overall readability than did all five complete

sets textbooks (Volumes 1 to 6). In brief, the reading passages on the AST-
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English tests were more difficult and had higher syntactic complexity, lower

narrativity, and lower overall readability than did the school textbooks.

5. Conclusions, Implications, and Limitations

This study aimed to reveal how sufficiently senior high school English textbooks
in Taiwan prepare students for English passages on high-stakes college entrance
exams in terms of text difficulty. A corpus-based approach was adopted to
compare the vocabulary load and readability of passages from senior high
school textbooks with those of the English sections of college entrance
exams. The results indicate that the passages from the English textbooks do
not correspond to those on the tests in terms of vocabulary load and several
Coh-Metrix readability/difficulty metrics. The passages on the English tests
generally have lower overall readability (RDL2), less narrativity, and higher
syntactic complexity than do those in the textbooks. The passages from the
English tests also demand a larger vocabulary size than do the textbooks;
this gap in vocabulary load between the textbooks texts and CEEC English
tests has been widening in recent years.

The findings have several implications. To students, the findings
suggest sole reliance on the input provided by textbooks does not prepare
them well for reading passages on the CEEC English tests. To comprehend
these passages, students must extensively read texts of various genres and
difficulty levels, including those with low narrativity and high syntactic
complexity. Extensive reading can also increase students’ exposure to
certain words’ usage in different meaningful contexts, thereby facilitating
vocabulary acquisition and vocabulary expansion. This can also enhance
students’ readings skills, which will help them master materials above
their competence levels. To English teachers, the findings suggest that they
should supplement textbooks with online or offline learning materials and
resources to help students bridge the gap between school textbooks and
the CEEC English tests in terms of vocabulary demand and readability. For
textbook writers, the findings indicate a need to adjust the difficulty level
and vocabulary load of textbooks to match those of the CEEC English tests.

Alternatively, with the wide disparity in English competence among students
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in each class, textbook writers may consider adding difficult passages (e.g.,
with a higher vocabulary load, lower narrativity, and/or higher syntactic
complexity) as supplementary materials for students ready or motivated to
read challenging texts. Finally, the Ministry of Education should consider
the extent to which authorized textbooks should correspond to the CEEC
English tests in terms of text difficulty and vocabulary load and provide
publishers and the CEEC with guidelines for developing textbook materials
and tests.

Certain limitations of this study should be noted. First, this study
analyzed the vocabulary load and readability of school textbooks only.
Although textbooks are the main source of input for foreign language
learners, they may not be the sole input. In addition, although input is a
prerequisite of L2 development, learners do not necessarily internalize input
into their language knowledge. Several other factors (e.g., learner factors,
contextual factors, and instructional factors) beyond the scope of this study
play a role in determining learning outcomes. Hence, caution should be
exercised in interpreting the lexical coverage of the textbooks in this study
as the vocabulary size students acquire during high school. Second, the
learning materials analyzed in this study only comprised textbooks. The
results may differ if other learning materials are included in the analysis,
such as supplementary reading passages in teachers’ manuals and reference
books accompanying textbooks; future corpus-based studies can consider
including these learning materials. Third, the comparisons made in this
study were limited to lexical coverage and text readability. Comparing other
linguistic features (e.g., lexical diversity, n-grams/multiword expressions,
and high-frequency vocabulary coverage) between school textbooks and
CEEC tests would be a compelling direction. Finally, this study compared
the textbooks and CEEC English tests written in accordance with the
curriculum guidelines implemented prior to 2019, when new curriculum
guidelines were implemented and a revised CEEC reference word list
was released. The gap between these two sources of texts should not be
generalized to the textbooks and CEEC English tests from other periods.
Researchers are advised to examine whether the gap is smaller between
the textbooks and English tests developed in accordance with the new

curriculum guidelines.
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