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Abstract—As a quantitative index of the ease of reading text, readability has been used as an effective manner
to assess the difficulty of reading textbooks. Based on a corpus consisting of 40 texts from two sets of advanced
English textbooks published by two top-tier publishing houses in China in the same year, this paper employs
three readability formulas (i.e. FRE, FKGL and LR) to examine their readability trends and differences in
readability. The results show that: 1) the readability of both book sets is low, 2) no significant differences are
found in three readability indices, 3) some of LR subindices, such as deep cohesion and connectivity, show an
opposite tendency to the overall readability. It is claimed that: 1) both book sets are fairly difficult to read; 2)
they are interchangeable in the teaching process without the absolute difference in authoritativeness; 3) the
increasing trend of overall readability is moderated by controlling some subindices deliberately to keep the
balance between text-reading difficulty and practical demands. This study not only benefits scholars but also
teachers to evaluate and improve English textbooks.

Index Terms—readability assessment, advanced English textbooks, corpus

I. INTRODUCTION

Advanced English is one of the core courses for Chinese undergraduate English-major students. According to the
English Teaching Syllabus for English Majors issued by the Ministry of Education, this course is designed to train
students’ comprehensive English skills, especially reading comprehension, grammar and rhetoric, and writing ability,
through reading and analyzing a wide range of materials. Thus, as the main source of reading materials, textbooks used
in this course play an important role in the teaching process. To some degree, the quality of textbooks, especially the
hierarchy of readability, potentially influences the success or failure of teaching.

Readability refers to the ease of reading or understanding certain reading or written materials (Dale & Chall, 1948;
Klare, 1963; McLaughlin, 1969; Richards et al., 2006). Assessing the extent to which vocabulary and sentence structure
relate to the understanding of materials, readability is helpful for teachers to select proper reading materials for learners
(Sheehan et al., 2014). So far, readability formula based on particular indices, especially word length and sentence
length, is the popular way to evaluate the readability of texts. Since the first readability formula was devised by Lively
and Pressey (1923), scholars have been working to renew formulas to evaluate readability more accurately. More and
more readability formulas have been put forward. Some of them, such as Flesch Reading Ease Readability Formula
(Flesch, 1948), Automated Readability (Smith & Senter, 1967), Smog (Mc Laughlin, 1969) and Flesch Kincaid Formula
(Kincaid et al., 1975), has been more widely adopted for decades. In these formulas, word length, sentence length, and
percentage of hard words serve as crucial subindices of readability. Although the above indices are directly related to
text difficulty, they only reflect part of the superficial features of text, that is, part of text difficulty. Recent evidence
suggests that the comprehension process involves multidimensional levels of understanding (Graesser & McNamara,
2011). To overcome the limitation of traditional readability formulas, Coh-Metrix L2 Readability Formula comes into
the picture, which can describe a text in accordance with its syntax, vocabulary, morphology, semantics, etc. (Crossley
et al., 2008). Data from several studies show that the accuracy of Coh-Metrix L2 Readability Formula is higher than
that of the previous ones (Crossley et al., 2011).

In recent years, with the continuous promotion of English major reform in colleges and universities, new versions of
English textbooks emerge in endlessly. As a result, how to select and evaluate textbook becomes a major area of interest
within the field of teaching practice and research. However, compared with qualitative studies in this field, far too little
attention has been paid to quantitative analysis (Zhao & Zheng, 2006; Yang & Chen, 2013). Among the few quantitative
studies, it is the major focus to assess readability of college English textbooks for non-English-major students with
traditional unidimensional formulas (Gu & Guan, 2003; Deng, 2013). Since readability of English major textbooks has
not been explored fully yet, the present study is to investigate the readability trend in this unexplored field on the basis
of two sets of advanced English textbooks. More specifically, we aim to solve the following two research questions: (1)
Avre there any significant differences in three readability indices between the identical numbered volumes within both
book sets as well as between the different volumes within the same book set? (2) Are there any significant differences in
eight subindices of Coh-Metrix L2 readability between the identical numbered volumes within both book sets as well as
between the different volumes within the same book set?
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II. METHODOLOGY

A. Data Collection

The reading materials were taken from two sets of advanced English textbooks (hereafter referred to as TA and TB
respectively). Both of them were two-volume books published in 2013 by two top-tier publishing houses in China
individually. Each volume had ten units, each containing two texts. There existed a hierarchical relation between vol. 1
and vol. 2: the former was used in the first semester of the junior year, and the latter in the second one. It implied, to
some degree, that vol. 1 could theoretically be easier than vol. 2. According to the guide for faculty, we excluded texts
whose types were self-learning materials after class. In other words, only the first text in each unit was included for the
readability assessment. This resulted in a corpus of 40 texts (about 56,229 words in total). The number of words per
volume is listed in Table 1 below.

TABLE 1
DESCRIPTIVE STATISTICS OF THE CORPUS
\ol. TA-vol. 1 TA-vol. 2 TB-vol. 1 TB-vol. 2 Total
Number 12,980 17,312 11,371 14,566 56,229

B. Research Tool

In the experiment, we employed the automated tool Coh-Metrix version 3.0, developed by McNamara team at the
University of Memphis (available at http://141.225.61.35/cohmetrix2017).

For the first research question, Coh-Metrix automatically calculated the readability scores of both book sets with
three formulas: Flesch Reading Ease Readability (hereafter, FRE), Flesch-Kincaid Grade Level (hereafter, FKGL) and
Coh-Metrix L2 Readability (hereafter, LR). The result of FRE ranges from 0 to 100, with a higher score implying easier
reading. In general, the output of FKGL is a number from 1 to 18+. The lower the number, the easier it is to read to text.
Both of them are based on the length of sentences and words within the text, and have their own corresponding difficult
level list. In contrast, cohesive devices between sentences are considered in LR formula which does not have the
corresponding difficult level list. Similar to FRE, the higher the LR score, the higher the readability, and the easier for
readers to understand the text.

For the second research question, it computed scores on eight subindices of LR respectively. To be exact, they are
narrativity, word concreteness, syntactic simplicity, referential cohesion, deep cohesion, verb cohesion, connectivity and
temporality (McNamara et al., 2014).

C. Research Process

After the collection of the reading materials and the preparation of readability assessment, we began our analysis in
three steps.

Step 1, three readability scores of the corpus were calculated to present the overall readability trend of TA and TB.

Step 2, the differences in three readability indices between the identical numbered volumes within both book sets as
well as between the different volumes within the same book set were calculated via Independent-Sample T Test.

Step 3, the differences in eight subindices of LR between the identical numbered volumes within both book sets as
well as between the different volumes within the same book set were calculated via Independent-Sample T Test.

III. DATAANALYSIS AND DISCUSSION

A. Overall Readability Trend of TA and TB

In this section, we focus on presenting the overall readability trend of TA and TB from two perspectives: the
unidimensional one (FRE, FKGL) and the multidimensional one (LR). We calculated FRE, FKGL and LR scores of
each text in our corpus as well as the average scores of each volume within both book sets. Table 2 below displays the
detailed descriptive statistics of the above scores.

As mentioned above, FRE and FKGL are both based on the length of sentences and words within the text. Thus, from
Table 2, it is clear that FRE and FKGL scores echo each other. More specifically, for the same text or volume, the
higher the FRE score, the lower the FKGL one, and vice versa. Measured by FRE, the average scores of each volume
within TA are 58.26 and 53.76, within TB are 59.90 and 51.72, respectively. According to Flesch (1948), all these scores
fall into the fairly difficult level (value ranging from 50 to 60), corresponding to the reading level of 10"-12" grade
students in the US. Similarly, calculated by FKGL, the mean scores of each volume within TA are 10.68 and 12.26,
within TB are 10.30 and 12.20, respectively. In accordance with Kincaid et al. (1975), FKGL scores ranging from 10 to
12 fall into the fairly difficult level, which is consistent with the FRE difficulty level above. Assessed by LR, the
average scores of each volume are 15.84, 13.77, 15.83 and 12.28, respectively.

Taken together, these results demonstrate that both book sets are fairly difficult to read, aligning with the curriculum
orientation of advanced English. In each volume, text difficulty is not constant or not keeping increasing from
beginning to end, but complementary. The less readable texts and the more readable ones are essentially equal in
number. Compared with the constant trend or that of rectilinear rise, the complementary distribution of readability is
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more in line with the pace of teaching practice which should be adjusted in terms of the participants’ learning needs
rather than follows a specific model throughout.

Furthermore, in both book sets, the reading difficulty of vol. 2 is ranked above that of vol. 1. Ideally, it is expected
that students’ reading comprehension ability should increase linearly with school years. Correspondingly, the reading
difficulty of the textbook should change accordingly. As mentioned earlier, according to the guide for faculty, vol. 1 and
vol. 2 are used individually in the first and second semesters of the junior year. Thus, in a sense, the overall readability
trend illustrates that both book sets have a scientific readability hierarchy and can achieve the course objective that
gradually enhances reading comprehension ability.

TABLE 2
FRE, FKGL AND LR SCORES OF THE CORPUS
. Unit
Readability \ol. 1 5 3 7 5 6 7 8 9 10 Average
TA'l"o" 5249 | 67.84 | 4621 | 3629 | 56.15 | 57.40 | 60.97 | 55.78 | 91.55 | 57.91 | 58.26
TA'Z"O" 49.73 | 17.60 | 69.14 | 57.75 | 66.40 | 56.67 | 63.16 | 52.36 | 44.06 | 60.75 | 53.76
FRE

TB'l"o" 58.18 | 6537 | 68.34 | 39.14 | 59.69 | 69.16 | 56.08 | 67.93 | 61.62 | 5351 | 59.90
TB'Z"O" 56.02 | 18.29 | 48.82 | 58.77 | 51.24 | 61.33 | 22.57 | 43.05 | 88.04 | 69.03 | 51.72
TA'l"O" 1267 | 7.48 | 1256 | 1944 | 1075 | 11.62 | 9.96 | 984 | 287 | 966 | 1068
TA'Z"O" 13.86 | 2416 | 7.04 | 1039 | 864 | 1335 | 1029 | 12.15 | 1320 | 950 | 12.26

FKGL = gal
o | 1090 | 884 | 880 | 1615 | 1070 | 9.44 | 993 | 778 | 838 | 1208 | 1030

TB-vol.
) 1217 | 17.91 | 1226 | 991 | 1129 | 868 | 2543 | 1282 | 343 | 810 | 1220

TA-vol.
) 1414 | 1643 | 11.65 | 977 | 1508 | 1646 | 23.42 | 754 | 2497 | 1893 | 1584

TA-vol.
) 1715 | 836 | 939 | 1332 | 1093 | 19.13 | 16.83 | 12.09 | 1168 | 1877 | 13.77

LR

TB'l"O" 1924 | 11.76 | 1565 | 10.00 | 14.84 | 19.26 | 17.16 | 23.71 | 1358 | 13.15 | 15.83
TB'Z"O" 1396 | 823 | 971 | 1034 | 7.83 | 17.32 | 11.85 | 1017 | 17.90 | 1548 | 1228

B. Differences in Three Readability Indices

The first research question is answered in this section. Intuitively, according to the previous analysis, larger or
smaller differences exist in three readability indices between the identical numbered volumes within both book sets as
well as between the different volumes within the same book set. It is necessary for us to examine whether the
differences are significant statistically. The statistical approach used in this study is Independent-Sample T Test. We
calculated the significance of the differences in three readability indices between the identical numbered volumes within
both book sets as well as between the different volumes within the same book set separately.

Table 3 reports the results of Independent-Sample T Test of differences in three readability indices between the
identical numbered volumes within both book sets. In terms of three readability indices, no statistically significant
differences are detected between the scores of TA-vol. 1 and that of TB-vol. 1 (t = -0.304, 0.251, 0.002, p = 0.764, 0.805,
0.998) as well as between the scores of TA-vol. 2 and that of TB-vol. 2 (t = 0.255, 0.024, 0.875, p = 0.802, 0.981, 0.393).
This shows that both book sets can be used interchangeably in teaching practice according to pedagogical needs. In
other words, the results from the unidimensional formulas and the multidimensional one both indicate that TA and TB
do not differ from each other in terms of authoritativeness.

Table 4 shows the results of Independent-Sample T Test of differences in readability between the different volumes in
the same sets. Similarly, in the three types of readability, significant differences are absent between the scores of TA-vol.
1 and that of TA-vol. 2 (t = 0.687, -0.795, 0.964, p = 0.501, 0.442, 0.348) and the scores of TB-vol. 1 and that of TB-vol.
2 (t=1.148, -0.933, 2.044, p = 0.266, 0.363, 0.56). As mentioned previously, to achieve the course objective improving
reading comprehension gradually, the texts in vol. 2 are deliberately designed to be more difficult to read than that in
vol. 1. And intuitionally, the decreasing trends of three types of readability seem to imply that both sets of advanced
English textbooks have scientific readability hierarchy. However, the statistics reported in Table 4 showed the opposite
result that there were no significant differences in readability between the different volumes in the same set of textbooks.
This does not mean that the reading difficulty of the second volumes of both textbooks is far from the expected goal.
Our previous analysis revealed that both TA and TB are fairly difficult to read. The reading materials on this difficulty
level which corresponds to the reading level of 10"-12" grade students in the US meet the need of advanced English
course. It is worth noting that the reading difficulty is not “the higher the better”. As a result, the quest for high reading
difficulty should not be pursued blindly, without an understanding of its relevance to the instructional objective and the
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instructional needs.

TABLE 3
THE RESULTS OF INDEPENDENT-SAMPLE T TEST OF DIFFERENCES IN READABILITY BETWEEN THE IDENTICAL NUMBERED VOLUMES WITHIN BOTH
BOOK SETS
— Vol 1 Vol. 2
Readability 5T 5p T p [TX] M | sD T D
e | TA [ 58.25 [ 1445 | -0304 | 0.764 | TA | 5376 | 14.83 | 0.255 | 0.802
TB | 59.90 | 9.09 TB | 51.72 | 2063
oL |TA | 1069 | 420 | 0251 | 0.805 | TA | 12.26 | 4.73 | 0.024 | 0.081
TB | 10.30 | 243 TB | 12.20 | 5.97
= TA | 15.84 | 556 | 0002 | 0.998 | TA | 13.77 | 3.92 | 0.875 | 0.393
TB | 15.83 | 4.10 TB | 12.28 | 3.67
TABLE 4
THE RESULTS OF INDEPENDENT-SAMPLE T TEST OF DIFFERENCES IN READABILITY BETWEEN THE DIFFERENT VOLUMES WITHIN THE SAME BOOK SET
Readability A 1B
Vol. | M | SD t b | Wl | M | sD t D
e 1 | 5825 | 1445 | 0687 | 0501 | 1 | 59.90 | 9.09 | 1.148 | 0.266
2 | 53.76 | 14.83 2 | 51.72 | 2063
oL 1 | 1060 | 420 | 0795 | 0442 | 1 | 1030 | 2.43 | -0.933 | 0.363
2 [ 1226 | 473 2 | 1220 | 597
= 1 | 1584 | 556 | 0964 | 0348 | 1 | 1583 | 410 | 2.044 | 056
2 | 1377 | 392 2 | 1228 | 367

C. Differences in Eight Subindices of LR

In this section, we focus on answering the second research question. As shown earlier, we found no significant
differences in three readability indices between the identical numbered volumes within both book sets as well as
between the different volumes within the same book set. Distinguished from the unidimensional formulas based on the
length of sentences and words, such as FRE and FKGL, eight additional subindices are considered in LR which enables
a more in-depth and comprehensive assessment of readability. To investigate further the similarities and differences
between TA and TB, Independent-Sample T Test was used to compare the eight subindices of LR.

Table 5 presents the results of Independent-Sample T Test of differences in the eight subindices between the identical
numbered volumes within both book sets. As specified in the table, no statistically significant differences are found in
the eight subindices of LR. Here the results confirm our previous analysis that TA and TB can be used interchangeably
in the teaching process.

Table 6 displays the results of Independent-Sample T Test of differences in the eight subindices between the different
volumes within the same book set. As shown in it, seven of the eight subindices of LR imply that there are no
statistically significant differences, and the remaining one (verb cohesion) indicates a significant downward trend in TB
(t = 2.340, p = 0.031). That is, in terms of verb cohesion which is considered as a mark of texts of lower grade levels
(McNamara et al., 2012), TB-vol. 2 becomes more difficult to read than TB-vol. 1. In the same index, the downward
trend is insignificant in TA (M = 0.28, 0.14, t = 0.500, p = 0.623). However, the difference in the single index does not
allow us to reach a firm conclusion about the pros and cons of the two book sets. Although vol. 2 should be more
difficult to read than vol. 1 according to the original intention of the textbook design, it does not mean that reading
difficulty is allowed to increase linearly without limit. As we have stated before, the blind pursuit of high reading
difficulty is not desirable. The readability of textbooks should keep balance with students’ reading comprehension
ability and teachers’ practical demands in the teaching process.

Moreover, there are some commonalities between TA and TB as seen in Table 6. In terms of syntactic simplicity, as
the volume number rises, the scores somewhat decrease in both book sets. According to Biber (1988), the more complex
the sentence structure is, the more words and concepts the reader needs to deal with. It follows from the above that the
sentence structure in vol. 2 is relatively more difficult than that in vol. 1. In contrast, in other subindices, such as deep
cohesion and connectivity both of which imply easier reading with a higher score, both book sets show the same trends
that vol. 2 seems easier to read than vol. 1. These results appear to be contradictory not only to each other but also to
our previous analysis. In fact, the overall change of readability does not mean that all the subindices have to change
correspondingly. Moreover, as we have mentioned above, reading difficulty should be referenced to students’ reading
comprehension ability and teachers’ practical demands in the teaching process. When necessary, overall readability can
be adjusted by controlling some subindices.
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TABLE 5
THE RESULTS OF INDEPENDENT-SAMPLE T TEST OF DIFFERENCE IN EIGHT SUBINDICES BETWEEN THE IDENTICAL NUMBERED VOLUMES WITH BOTH
BOOK SETS
Indices Vol. 1 Vol. 2
TX M SD t p TX M SD t p
Narrativity TA 0.03 0.83 -0.100 0.921 TA 0.25 0.55 0.780 0.445
TB 0.06 0.32 B 0.01 0.84
Syntactic simplicity TA -0.35 0.94 0.060 0.953 TA -0.76 0.83 -0.494 0.628
B -0.37 0.50 TB -0.56 1.03
Word Concreteness TA -0.20 0.91 0.038 0.970 TA -0.45 0.47 -1.089 0.291
TB -0.22 1.13 B -0.15 0.73
Referential TA -0.43 0.61 1.244 0.229 TA -0.42 0.72 2.101 0.050
cohesion TB -0.72 0.43 B -1.06 0.67
Deep cohesion TA 0.60 0.90 1.439 0.167 TA 0.67 0.51 1.362 0.190
TB 0.13 0.52 TB 0.26 0.80
Verb cohesion TA 0.28 0.63 -1.176 0.255 TA 0.14 0.64 0.566 0.578
B 0.63 0.70 TB -0.01 0.50
Connectivity TA -2.57 1.20 0.174 0.864 TA -2.41 0.62 -0.479 0.638
TB -2.64 0.68 B -2.26 0.78
Temporality TA -0.10 0.57 0.358 0.725 TA -0.44 0.48 -1.065 0.301
B -0.19 0.50 B -0.23 0.37
TABLE 6
THE RESULTS OF INDEPENDENT-SAMPLE T TEST OF DIFFERENCES IN EIGHT SUBINDICES BETWEEN THE DIFFERENT VOLUMES WITHIN THE SAME
BOOK SET
Indi TA B
naices Vol. M SD t P Vol. M SD t P
Narrativity 1 0.03 0.83 -0.708 0.488 1 0.06 0.32 0.187 0.855
2 0.25 0.55 2 0.01 0.84
Syntactic simplicity 1 -0.35 0.94 1.028 0.317 1 -0.37 0.50 0.501 0.623
2 -0.76 0.82 2 -0.56 1.03
Word Concreteness 1 -0.20 0.91 0.787 0.445 1 -0.22 1.13 -0.147 0.884
2 -0.45 0.47 2 -0.15 0.73
Referential 1 -0.43 0.61 -0.043 0.966 1 -0.72 0.43 1.373 0.186
cohesion 2 -0.42 0.72 2 -1.06 0.67
Deep cohesion 1 0.60 0.90 -0.206 0.839 1 0.13 0.52 -0.429 0.673
2 0.67 0.51 2 0.26 0.80
Verb cohesion 1 0.28 0.63 0.500 0.623 1 0.63 0.70 2.340 0.031
2 0.14 0.64 2 -0.01 0.50
Connectivity 1 -2.57 1.20 -0.366 0.718 1 -2.64 0.67 -1.167 0.259
2 -2.41 0.62 2 -2.26 0.78
Temporality 1 -0.10 0.57 1.441 0.167 1 -0.19 0.50 0.253 0.803
2 -0.44 0.48 2 -0.23 0.37

IV. CONCLUSION

This research provides a readability assessment of two sets of advanced English textbooks. Different from the

previous studies measuring readability through only the unidimensional formulas, the present study examined the
readability of the textbooks from two perspectives: the unidimensional one (i.e. FRE and FKGL) and the
multidimensional one (i.e. LR). The results first confirm the fairly difficult nature of both book sets which aligns with
the curriculum orientation of advanced English. With two research questions, we also examined whether there are
significant differences in three readability indices as well as in eight subindices of LR between the identical numbered
volumes within two book sets and also between the different volumes within the same book set. In terms of the first
research question, the results reported no significant differences in three readability indices, indicating that both book
sets could be used interchangeably. For the second one, our findings show that the increasing trend of overall readability
could be moderated by controlling some subindices deliberately to achieve the balance between text-reading difficulty
and practical demands in the teaching process. In addition to the above findings, this study also tries to provide a

quantitative approach to evaluate English textbooks in terms of readability.
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