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Text readability

Recently, the readability of texts has become the focus of reading research
because it is believed to have implications for reading comprehension, which
is of utmost importance in the field of English as a foreign language (EFL),
particularly in the teaching, learning and assessment of reading
comprehension. Unfortunately, the influence of text readability on reading
comprehension (and reading time) has not been well studied in the EFL
context. Most text readability studies are conducted in medical contexts, but
these studies are often limited in predicting readability scores for sample
texts. To address this gap, the current study aimed to evaluate the influence
of text readability levels (based on the Flesch-Kincaid grade level (FKGL))
on students’ reading comprehension and reading time. Data were collected
through reading test and analyzed using SPSS version 22. The Friedman test
revealed that the distribution of students' reading comprehension score
(X2=197.532, p=0.000) and reading time (X2=215.323, p=0.000) are

different in each text, suggesting that the readability of texts has a significant
influence on both. This study contributed to the practices of reading
instruction and assessment. Limitations and suggestions for further research
are briefly discussed.
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1. INTRODUCTION

Text readability, the main goal of which is to assist authors in creating easy-to-read texts [1], [2]
to convey important and practical information to readers with diverse knowledge and educational
backgrounds [3], and allows the design of the best possible match between readers and texts [4], has been a
recent focus in reading-related studies. In foreign language learning, the readability of texts plays a crucial
role, especially when teaching and assessing reading comprehension [5]. Unfortunately, text readability
studies appear to be more ubiquitous in medical contexts than in English as a foreign language (EFL)
contexts. The abundance of studies on the readability of texts in a medical context could be attributed to the
fact that it is a factor that influences readers’ understanding of medical instructions and that accurate
understanding of the instructions can have life-threatening consequences. In EFL contexts (or reading
contexts in general), the readability of texts plays a dual role. On the one hand, it helps teachers to simplify
texts if they are too difficult for students. On the other hand, for a reading comprehension test, teachers must
only use texts with an appropriate level of difficulty [6], [7]. In other words: the readability of texts is a
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crucial aspect of both teaching and assessing reading comprehension. The paucity of studies on text
readability in the EFL context is ironic. In the meantime, this type of study would provide valuable insights
into factors influencing reading comprehension and provide important considerations for effective reading
instruction and assessment.

Text readability is a term often associated with readability formulas (e.g., Flesch reading ease (FRE)
and Flesch-Kincaid grade level (FKGL))-statistical tools developed by experts to objectively assess the
relative difficulty of a given text. Text components such as the number of sentences, the number of words per
sentence, the number of syllables per word and the number of words with three or more syllables are the
basis for the readability of the text [8]; no external factors (e.g., students’ ability to understand the text) are
taken into account; although these factors are very important for reading comprehension. However, in the
area of text readability, the text components that are considered “quantitative parameters of the text” can help
or hinder communication [3]. In other words, these are some functions that make the text readable [6].

There are many formulas for text readability, but the most popular are probably FRE and FKGL.
One of the reasons for their popularity may be that they are available in popular text editors such as
Microsoft Word [9]. Many studies of text readability in medical contexts also used either or both. Both FRE
and FKGL were developed by Flesch [1], especially the first one, although some of medical researchers
recommended to use other readability formula such as the simple measure of gobbledygook (SMOG) [10].
Other scholars also commented that existing readability formulas are not sophisticated enough to predict the
difficulty level of a given text due to its limitation in understanding differences in reader’s dialects and
cultural backgrounds [11]. Of course, different readability formulas were formulated under different
perspectives and when they are compared to each other, inconsistent results will be emerged [12].

The main idea behind the development of FRE (and FKGL as an evolution of FRE) is to adapt the
“writing style” to the “grade level” of the intended reader. Flesch himself writes, “Make sure you know who
you are writing for,” [1] and then provides a rationale for text readability and instructions for writing a
readable text. His 1949 book laid the foundation for the FRE. Later, the FKGL was developed when the US
Navy adopted the FRE in 1976 [2]. The reason for the FKGL development was that the FRE did not include
a “grade level,” which is misinformation; the corresponding grade level in FRE already existed [1]. The US
Navy has simplified the formula [8]. Consequently, the interpretation of the FRE and FKGL results was
different. The following applies to the FRE: the higher the score, the “easier” the text is. With FKGL, on the
other hand, the higher the score, the more “difficult” the text is. This happens because the FRE emphasizes
“ease” while the FKGL emphasizes “grade level”. Flesch [1] introduces us to the “hard way” with the
readability formulas, but today the readability of the text can easily be calculated automatically using
software. Between the two formulas, we chose to use the FKGL simply because it is inconvenient to use
both; There is no particular reason to choose the FKGL over the FRE in this study other than the linearity
between the FKGL score and the associated text difficulty.

It is difficult to establish whether text readability has a direct influence on reading comprehension
without continuous empirical studies in the second and/or foreign language context. However, studies on the
readability of texts in a medical context have shown that the effects are obvious and an accurate
understanding of the (medical) texts is crucial, especially after the COVID-19 pandemic when most patients
turn to websites for medical information [13]. There is now a disconnect between the wealth of medical and
health information available on the internet and patient literacy [14], and sourcing this information from the
Internet means there is less advice from medical experts. To avoid unwanted risks, continuous evaluations of
the readability of medical texts are carried out. Surprisingly, studies of the text readability of electronic (and
printed) medical and health instructions have, from time to time, resulted in “warnings” that those texts
needed to be revised [15]-[19]. Due to the fact that most medical texts are outside the expected readability
level, some medical scholars recommended to reduce the use of complex words and sentence length in the
medical texts [20]. This phenomenon is not confined in the medical context; in the academic context broadly,
the readability of scientific texts has also been found decreasing over time [21].

For our information, the American Medical Association (AMA) has published a guideline that
health education or medical teaching materials should have a readability level equivalent to 0™ to 5™ grade.
The scale used can be either the FRE or the FKGL. In the EFL context, readability of texts is viewed as a
variable that can influence comprehension. Native English speakers may have less difficulty reading English
texts, but things are different for non-native speakers. Apart from the fact that non-native speakers have
comparatively lower cognitive and metacognitive skills in reading compared to native speakers [22], non-
native speakers tend to mentally translate the text by relying only on their foreign language knowledge,
which turns out to be a problem in foreign language reading [6], [23]. Studies have suggested that
metacognition and metacomprehension knowledge correspond to the information level of the text [24], and
texts with low readability have a direct impact on the cognitive load of reading and can hinder
comprehension. For example, to understand a sentence, theoretically, one must visually process the
individual words, identify and access their phonological, orthographic, and semantic representations, and
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connect these representations to develop an understanding of the underlying meaning of the sentence. For
these processes to be successful, many factors come into play, and one of them is text properties [25], in
which the level of readability plays a role.

Given the possibility that text readability has an impact on comprehension, it is difficult to accept
that studies of text readability in the EFL context are extremely scarce. Several studies have been conducted
focusing on matching the readability level of reading materials to the language proficiency levels of intended
readers [26]-[28], text readability and readers’ perceived readability [29], and the interaction between text
readability and the level of task difficulty [22]. We found only one study, which was slightly related to the
aim of this study, but the study was more focused on assessing the relationship between students’ challenge
in understanding inference text-based questions and the readability of the reading text [30]. The study
concluded that there is a significant relationship between the readability of the text, the difficulty of the
questions and the students' understanding. However, the context does not necessarily mean that the
readability of texts has an influence on students’ reading comprehension. In summary, there is a need to
conduct further studies on text readability in the EFL context.

The current study was conducted to address the serious gap mentioned above. The main aim of this
study is to examine the effects of readability and text comprehension in an EFL reading context. In addition,
we further extended the study to examine its effects on reading time (the time spent understanding the text).
The reason for this expansion was that time is a crucial factor in standardized tests such as test of English as a
foreign language (TOEFL) or International English Language Testing System (IELTS). In general, reading
time is based on text length, measured in words per minute (WPM), which is called “reading rate”. A
comprehensive meta-analysis conducted by Brysbaert [31] concluded that the normal reading rate for silent
reading differs between non-fiction and fiction, with the former being 238 WPM and the latter 260 WPM.
However, since the level of readability (as one of the text properties) can have a significant impact on the
cognitive load of reading, the concept of reading rate seems to be irrelevant, especially when reading foreign
languages. Therefore, it is quite important to extend this study to reading time. In summary, this study
addressed the following research questions: i) RQ1: does the readability of texts have an impact on students’
reading comprehension? and ii) RQ2: does the readability of texts have an impact on students’ reading time?
The results of this study would provide valuable insights for both the teaching and assessment of reading
skills in various situations.

2. METHOD

To answer the research questions, the current study analyzed the variance between students’ reading
comprehension scores and reading time for texts with different readability levels. The participants were 24
EFL students from a private university in Indonesia, aged 22 to 35 years (M=28, SD=4.47) with English
proficiency, as measured by paper-based TOEFL, between 425 and 499 (M=463, SD=4.17). We invited 35
students, but 11 did not respond to the invitation. Participants read 10 nonfiction texts (consisting of research
summaries and short essays) of varying length (M=212, SD=42.46) and readability levels, measured using
the FKGL range from easy (FKGL=5.17) to extremely difficult (FKGL=18.84) (M=11.66, SD=4.87), as
shown in the Table 1.

Table 1. Texts, lengths, FKGL scores, and categories used in the study

Textn Length (word) FKGL score Category
T1 242 18.84 Extremely difficult
T2 261 17.66 Extremely difficult
T3 224 16.55 Very difficult
T4 211 14 Fairly difficult
T5 190 12.17 Difficult
T6 185 9.29 Fairly easy
T7 159 8.51 Fairly easy
T8 259 7.57 Fairly easy
T9 140 6.91 Fairly easy
T10 249 5.17 Easy

All texts were printed in black with Times new roman font and 12pt font size. The reason for this
specification is to prevent reading problems related to text representation, as some scholars have suggested
that text representation could affect readability [32]. Each text was followed by six text-based conclusions
that students must identify as either true (T) or false (F) statements based on the accompanying text. This
technique for assessing reading comprehension is known as a “dichotomous item” [6]. To address the issue
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that this test might give students a chance to be correct by simply guessing, the statements were inferential in
nature, with three true statements and three false statements randomly ordered. They had to read and identify
the statements only after they had read and understood the accompanying text. Their work was evaluated
based on percentage of accomplishment. To record their reading time, they had to use their stopwatches
available on their smartphones. They had to write the length of their reading directly on the text they were
reading. The reading time was further converted into seconds. There was no time limit for reading the text, so
students took as much time as they needed.

After collecting data, students’ reading comprehension scores and reading time were tested for
normal distribution before analysis of variance (ANOVA) was conducted. We used ANOVA because the
data came from a single group in different situations [33]. The result of the normality test showed that the
data was not normally distributed as shown in Figure 1. Therefore, a nonparametric test was performed. The
Friedman two-way ANOVA test by ranks was chosen because it is an ideal statistic for repeated measures
experiments to determine whether a particular factor has an effect [34]. For a more targeted analysis, we
separately analyzed students’ reading comprehension scores and reading time using the Friedman test.

The data analyses performed in this study, from normality test to repeated measures ANOVA, were
performed using SPSS version 22. For each analysis, a test hypothesis was formulated with a significance
level of 0.05. In the following discussion, we coded the text’s readability levels as X, students’ reading
comprehension as Yy, and students’ reading time as Y». Due to limited space, we could only present a brief
pairwise comparison for each analysis result.

Tests of Hormality
Kolmogorov-Smirnov® Shapiro-Wilk
Reading Texts Statistic df Sig. Statistic df Sig.
Reading Time Text10 134 24 2007 933 24 158
Textd 140 24 200 937 24 142
Text 8 A7 24 .058 914 24 044
Text7 A12 24 200 942 24 3
Text & 132 24 200 956 24 368
Text§ .202 24 .03 86 24 01
Text 4 138 24 2007 946 24 27
Text 3 180 24 025 916 24 047
Text 2 187 24 .030 a01 24 023
Text 1 201 24 .03 913 24 041
Reading Comprehension  Text10 514 24 .00o 393 24 .0oo
Text 8 401 24 .ooo 616 24 000
Texts 427 24 .00o 647 24 .ooo
Text 7 .389 24 .00o 679 24 .0oo
Text 6 304 24 .00o 733 24 .0oo
Text§ 443 24 .0oo 608 24 000
Text 4 443 24 .00o 473 24 .ooo
Text3 32 24 .00o 782 24 .0oo
Text 2 .283 24 .00o 768 24 .0oo
Text 1 431 24 000 621 24 000
*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Figure 1. The result of the normality test

3. RESULTS AND DISCUSSION

This section summarizes and discusses the key findings of the current study, divided based on the
research questions posed earlier in this article. In the first subsection, we examine the influence of text
readability on the students’ reading comprehension. Meanwhile, in the second subsection, we examine the
influence of text readability on the students’ reading time.

3.1. Text readability and students’ reading comprehension

It was found that a specific study examining the influence of the readability level of texts on
students’ reading comprehension is extremely rare, especially in the EFL context. From 1994 to 2023,
rigorous studies in EFL reading instruction focused more on technology-based instruction, critical thinking,
and literacy skills [35]. Some studies have attempted to determine the suitability of EFL reading texts for
intended EFL readers. In the medical context, numerous studies have been conducted to assess the suitability
of medical texts for patients worldwide. However, whether text readability has an impact on students’
reading comprehension has not been assessed.

Text readability: its impact on reading comprehension and reading time (Zainurrahman)
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To assess whether text readability has an impact on students’ reading comprehension, especially in a
quantitative study, we need to examine whether there is a significant difference in the distribution of
students’ reading comprehension among texts with different readability levels. If the distribution shows a
significant difference, the readability of the text has an impact on students’ reading comprehension.
Otherwise, there is no connection between the readability of the text and the students’ reading
comprehension. This simple logic led us to formulate and test the following hypothesis:

Ho: The distribution of students’ reading comprehension of text 1 to text 10 are the same

Due to the normality of the data, we used a nonparametric statistic, the Friedman test, to test this
hypothesis under the significance level of 0.05. To draw the conclusion, we use this logic: if the p-value is
less than the alpha value (p<0.05), the null hypothesis is rejected. Otherwise, it is accepted.

The following figures are the results of the statistical analyses that we carried out from which we
can draw a conclusion. Figure 2 displays the descriptive statistic analysis, Figure 3 shows the mean rank,
while Figure 4 is the Friedman test result. An important reminder that there were 10 texts with different
readability levels calculated by using the FKGL formula, which were then classified into extremely difficult
to easy (text 1 is extremely difficult, text 10 is easy). Additionally, we have coded text readability as X and
students’ reading comprehension as Y.

Figure 2 demonstrates that the mean distance across the texts is visible, with the exception of
“neighboring texts” like texts 1 and 2 or 9 and 10. The students’ reading comprehension scores are
represented by these means, and the ascending order of the ranks indicates that the students performed better
on the later texts than the earlier ones. The chart of the mean rank below as shown in Figure 3 is consistent
with descriptive statistics as shown in Figure 2 in displaying the pattern. While Figures 2 and 3 have
described that the scores of students’ reading comprehension are different among the texts, whether the real
difference in the distribution is present should be referred to the Friedman test as shown in Figure 4.

Descriptive Statistics
Percentiles
N Mean Std. Deviation | Minimum | Maximum 26th 50th (Median) 7hth
o Scors 24 | 338880 941100 | 3333 | 6667 | 33.3333 333333 | 500000
R Seors 2 | 444200 1081703 | 333 8667 | 33.3333 50.0000 | 500000
S+ Seore 2+ | 527778 | 1061703 | 3333 | 6667 | 500000 500000 | 666667
e 1 Scors 24 | 618056 773043 | 5000 6667 | 50.0000 65.6667 | 668667
o e Seore 2 | 637500 747379 | s000 8333 | 666667 656667 | 666667
T Scors 24 | 76.3850 972653 | 6667 | 10000 | 65.6667 833233 | 833333
e Seors 2 | 847222 838350 | 6667 | 10000 | 92333 833333 | 62323
o S  Seore 24 | 8B1111 202672 | 6667 | 10000 | 833333 833333 | 833333
e Scors 24 | 937500 824226 | 8333 | 10000 | 03333 100.0000 | 100.0000
o Seoro 2 | 978167 563053 | 8333 | 10000 | 1000000 1000000 | 100 0000

Figure 2. Descriptive statistics of Y1 across X

MEAN RANK

7,42—7,65

Mean rank of reading
comprehension score

m 12 13 T4 5 16 7 8 19 0

Texts (text 1 to text 10)

Figure 3. Mean rank of Yy across X
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Test Statistics®

M 24
Chi-Square 197.6532
df g
Asymp. Sig. .0oo
a. Friedman Test

Figure 4. Friedman test result of Y1

Evaluation: a Friedman test was conducted on 24 students to examine the influence of 10 texts with
different readability levels (X) on students’ reading comprehension (Y1). The results showed that the
readability of the texts read led to statistically significant differences in students’ reading comprehension
(X?=197.532, p=0.000). The p-value is lower than the alpha (p<0.05), indicating strong evidence against the
null hypothesis that students’ reading comprehension distributions from text 1 to text 10 are the same.
Therefore, the null hypothesis is rejected. The pairwise comparison is presented in Table 2.

Table 2. Pairwise comparison of Y; across X
Texts 1 (F) 2 () 3 (a) 4 (0) 5 (a) 6(aw)  7(@)  8(0) 9(w) 10(a)

1 (o) 1.000 1.000 .205 .004* .000* .000*  .000*  .000* .000*
2(F) -.438 1.000 877 .027* .000* .000*  .000*  000*  .000*
3(F) -1.417 -979 1.000 .935 .017* .000*  .000* .000* .000*
4 (F) -2.479 -2.042 -1.062 1.000 877 .006*  .002*  .000* .000*
5(F) -3.438* -3.000* -2.021 -.958 1.000 .296 130 .001*  .000*
6(F) -4521* -4.083* -3.104* -2.042 -1.083 1.000 1.000 .111  .016*
7(F) -5.812* -5375* -4.369* -3.333* -2.375 -1.292 1.000 1.000 1.000
8(F) -6.042* -5604* -4.625* -3.562* -2.604 -1.521  -229 1.000 1.000
9(F) -7.167* -6.729* -5.750* -4.688* -3.729* -2.646 -1.354 -1.125 1.000

10(F) -7.646* -7.208* -6.229* -5.167* -4.208* -3.125* -1.833 -1.604 -.479

Table 2 is a modified table for pairwise comparison of students’ reading comprehension (Y1) across
texts with different readability levels (X). The table shows the Friedman test statistics (F, vertical column)
and the adjustment significance (o, horizontal column). Of the pairwise comparisons, the * sign indicates a
significant difference between the compared texts. It turns out that there are significant differences,
particularly at distances of 3 to 5 levels of text readability (e.g., texts 1 and 5, texts 2 and 5, texts 3 and 6).
Although not all comparisons produce a significant result, the minus sign (when read vertically) indicates that
students found second sample to be easier to understand than first sample. For example, while the difference
between texts 6 and 7 is not significant (a=1,000), the students still found text 7 easier than text 6 (-1,292).

As mentioned above, there are few studies on the influence of text readability on students’ reading
comprehension. Despite the few relevant studies, this finding confirms the results of the study by Dirgantari
and Susantiningdyah [30] that there is a significant relationship between the readability and comprehension
of texts. While their study did not cover the trend of the correlation or the effects, we now have a clear
picture: the higher the FKGL score, the lower the readability and the more difficult the text. The possible
reason why students found texts with a higher FKGL score more difficult to understand could be the
discrepancy between the text difficulty and their language skills since they are not native speakers. It has
been found that non-native speakers tend to have lower cognitive and metacognitive skills when reading
compared to native speakers [22]. Non-native speakers tend to translate the texts they read in their heads and
rely only on their knowledge of the target language, which has proven to be a problem when reading foreign
languages [6], [23]. The problem could be worse when they are also poor readers who the comprehension
strategies have not attained the degree of automaticity like fluent readers [36]. The way the information is
presented in the texts with higher FKGL scores may also have increased the cognitive load on students and
impaired comprehension. It can be assumed that difficult texts affect students’ willingness to read, thereby
affecting their comprehension. This is debatable.

One study found that there is no significant relationship between students’ reading attitudes and
reading performance [37] while another study revealed that foreign language readers are unlikely to absorb
what they read due to their lower appreciation of the texts [38]. We hypothesized that difficult texts
(represented by higher FKGL scores) affect EFL students’ reading comprehension due to the lack of
automaticity in reading, linguistic inadequacy, and the high cognitive load associated with their bottom-up
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reading strategy. Congruent with this hypothesis is the observation made by some scholars that text
comprehension is an active and dynamic process that enables the reader to construct coherent mental models
and draw conclusions from the text while staying within the bounds of the amount of information that can be
stored in working memory [39]. This implies that difficult texts relative to the reader’s skill level can tax
students’ cognitive abilities as they attempt to understand the meaning.

This result shows us that the correct selection of reading materials for teaching or assessing
students’ reading comprehension is crucial in the EFL context [6], [7]. Reading should be seen as an
interaction between students and the texts [40]. And for good reason, this interaction would be more effective
if both parties were “on the same level.” The participants in this study were undergraduate students, while
most of the texts that fall into the FKGL category were “extremely difficult” texts related to higher education
degrees. Of course, training students to read higher difficulty texts can motivate them to improve their
reading skills. However, the use of texts with incompatible levels in the assessment would make it difficult to
justify the assessment results. Finally, we noticed that studies of text readability in a medical context rarely
assessed patients’ understanding of the medical instructions they tested. However, the current study provided
strong evidence that text readability has a significant impact on readers’ comprehension, informing them that
their studies were relevant and important.

3.2. Text readability and students’ reading time

Time is an important factor in reading foreign languages because students must take time to grasp
the correct meaning of the text they are reading. We briefly discussed about how native and non-native
English speakers differ in reading strategy and how poor readers (EFL students with linguistic inadequacies)
struggle with reading comprehension. When it comes to reading assessments, whether in the classroom or on
standardized tests, time is usually limited. Unfortunately, since no research has been conducted to date on
whether the level of text readability influences reading time, experiences taught us that reading teachers limit
reading assessment time by referring to the time allocation specified in the lesson plan.

In this section, we examine the impact of text readability levels on students’ reading time. As with
the previous analysis, we examine whether there is a significant difference in the distribution of students'
reading time (Y3) among texts with different readability levels (X). If the distribution shows a significant
difference, the readability of the text has an impact on students’ reading time. Otherwise, there is no
connection between the readability of the text and the students’ reading time. Based on this logic, we
formulated a hypothesis as follows:

Ho: The distributions of students’ reading time from text 1 to text 10 are the same

Due to the normality of the data, we used a nonparametric statistic, the Friedman test, to test this
hypothesis under the significance level of 0.05. To draw the conclusion, we use this logic: If the p-value is
less than the alpha value (p<0.05), the null hypothesis is rejected. Otherwise, it is accepted. Figure 5 shows
that, apart from “neighboring texts” such as texts 1 and 2 or 9 and 10, the mean distance between the texts is
visible. These means show the students’ reading times, and the rankings’ descending order suggests that the
students required more time to read the earlier texts than the later ones. The pattern is displayed in a way that
is consistent with the descriptive statistics in the mean rank chart in Figure 6. Figures 5 and 6 have indicated
that the reading times of the students vary depending on the text; however, Figure 7 shows the Friedman test,
which should be used to determine whether a true difference in the distribution is present.

Descriptive Statistics
Percentiles
¥ Mean Std. Deviation | Minimum | Maximum 25th 60th (Median) 75th
Text 1 Reading Time 24 | 1222083 6.07188 113.00 132.00 117.0000 119.5000 | 127.0000
Text 2 Reading Time 24 | 115.2083 2.943853 110.00 118.00 | 113.0000 114.5000 | 118.0000
Text 3 Reading Time 24 | 111.5000 3.33623 106.00 116.00 | 108.2500 111.5000 | 114.7500
Text 4 Reading Time 24 | 106.3750 387615 101.00 115.00 102.5000 105.5000 | 109.7500
Text 5 Reading Time 24 94,8333 247380 90.00 102.00 94.0000 94 5000 96.0000
Text 6 Reading Time 24 89.3750 3.385A5 83.00 95.00 86.0000 490.0000 92 7500
Text ¥ Reading Time 24 86,4583 4010863 20.00 93.00 23.0000 86.0000 88.7500
Text 8 Reading Time 24 83.0000 4. 36388 77.00 92.00 80.0000 82.0000 86.0000
Text 83 Reading Time 24 ¥3.0000 6.36567 62.00 8200 63.0000 73.5000 79.2500
Text 10 Reading Time 24 63.4167 6.26874 55.00 75.00 5£8.2500 62.5000 69.5000

Figure 5. Descriptive statistics of Y, across X
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MEAN RANK
[
£
=
2 9,9
£ : l\g,oa\
o s,na\
] 698
= 600
S 5,00
s 400__
L 3,00,
= ! \1 o S\
1,04
M T2 T3 T4 T5 Te 17 T8 T T10

Texts (text 1 to text 10)

Figure 6. Mean ranks of Y3 across X

Test Statistics®

M 24
Chi-Square 215.323
df ]
Asymp. Sig. .ooo

a. Friedman Test

Figure 7. Friedman test result of Y

Evaluation: a Friedman test was conducted on the reading time of 24 students to examine the
influence of 10 texts with different readability levels (X) on the students’ reading time (Y3). The results
showed that the readability of the texts read led to statistically significant differences in students’ reading
time (X2=215.323, p=0.000). The p-value is lower than the alpha (p<0.05), indicating strong evidence
against the null hypothesis that the distributions of students' reading time from text 1 to text 10 are equal.
Therefore, the null hypothesis is rejected. The pairwise comparison is presented in Table 3.

Table 3. Pairwise comparison of Y3 across X
Texts 1(F) 2(@ 3( 4(@ 5( 6@ 7(@ 8(w 9(@ 10(x)

1 (o) 1.000 1.000 .035* .000* .000* .000*  .000* .000* .000*
2(F) 875 1.000 .832 .023* .000* .000*  .000* .000* .000*
3(F) 1.875  1.000 1.000 877 .023* .000*  .000* .000* .000*
4(F) 2938* 2.062 1.062 1.000 1.000 .029*  .000* .000* .000*
5(F) 3.917* 3917 2.042 979 1.000 .995 .027* .000* .000*
6 (F) 4.917* 4.042* 3.024* 1979 1.000 1.000 .995 .025  .000*
7(F) 5.917* 5.042* 4.042* 2.979* 2.000 1.000 1.000 935 .032*
8(F) 6.917* 6.042* 5.042* 3.979* 3.000* 2.000 1.000 1.000 1.000
9(F) 7.938* 7.062* 6.062* 5.000* 4.021* 3.021* 2021 1.021 1.000

10(F) 8.875* 8.000* 7.000* 5.938* 4.958* 3.958* 2.958* 1958 .938

Figures 5 and 6 show that there are differences in students’ reading time between texts, with the
exception of neighboring texts such as texts 1 and 2 or texts 9 and 10. The trend is different from the previous
analysis. If the analysis of student reading comprehension across texts shows average ranks in ascending
order, the average ranks of student reading time across texts are shown in descending order. The descending
order shows that students spent more time reading and understanding texts with higher FKGL scores,
suggesting that the more difficult the text, the more time students needed to understand. This linear trend
between the FKGL score of the texts and the students’ reading time did not count for the reading rate, as
Table 1 shows that the FKGL scores do not correspond to the length of the text.

Table 3 also shows that the comparisons between texts indicate that there are significant differences
in students’ reading times, particularly at intervals of 2 to 3 levels of text readability (e.g., texts 1 and 4, texts
2 and 5, texts 3 and 6). For example, a comparison between text 1 and text 4 results in an F-score of 2.938
(vertical column) and an a of 0.035* (horizontal column), indicating that text 1 required more time to
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understand than text 4. However, not represents a significant result in all comparisons, the positive F value
indicates that sample 1 requires more time to comprehend than sample 2.

Time spent reading is typically measured in WPM. Brysbaert’s [31] meta-analysis on reading rate
studies revealed that normal silent reading rates differ between nonfiction and fiction, with nonfiction having
a rate of 238 WPM and fiction at 260 WPM. While our study does not focus on this specific distinction, we
have found that when it comes to foreign language reading, the reading rate is not relevant. Our findings
indicate that text readability level, rather than length, impacts reading time, with shorter texts requiring more
time to read compared to longer texts. For example, a 224-word text (text 3) took an average of 115.50
seconds to read, while a 259-word text (text 8) only took 83 seconds.

The famous reading rate, which calculators are ubiquitous on the internet, may be relevant to
measuring the time it takes native speakers to read a given text because they have different reading strategies
compared to non-native speakers. Due to their familiarity with the language used in the text, native speakers
tend to connect the reading material with their existing knowledge (known as top-down strategy), while non-
native speakers tend to read and understand the words first (known as bottom-up strategy) [41]. These
different strategies may have influenced students’ reading time. Because the non-native English speakers
used the bottom-up strategy when reading the texts, they appeared to have a high cognitive load when
reading texts with higher FKGL scores, so they needed more time to understand. Since the readability of a
text is not just about the number of words, but also the overall internal complexity of the text, they may have
had to read the text several times to ensure that they understood the information, especially when they
encountered infrequently occurring words and highly complex structures.

When it comes to reading assessments, whether in the classroom or on standardized tests, it is
common for students’ reading time to be restricted. Although this study does not provide a framework for
measuring reading time, relying on reading rate should be unwise. Establishing a framework for measuring
reading time in the EFL context in conjunction with text readability is a complex effort. Since the generally
accepted reading rate has been shown to be irrelevant for this purpose, there is a need for a framework that
addresses this issue; this provides an opportunity for future studies.

In summary, we have strong evidence that text readability has an impact on students’ reading time.
We found that, regardless of text length, a higher FKGL score is significantly associated with “more reading
time”. These findings are consistent with previous analysis and suggest that appropriate selection of texts for
reading assessment appropriate to students’ language proficiency is critical. Time constraints should not be
based solely on reading rate, while waiting for future studies to develop how reading time should be managed
in an EFL reading context.

4. CONCLUSION

The current study aims to answer the following clear questions: i) RQ1: does the readability of texts
have an impact on students’ reading comprehension? and ii) RQ2: does the readability of texts have an
impact on students’ reading time? However, due to several limitations, the conclusions should be approached
with caution. We acknowledge that a notable limitation of this study is related to the sampling technique.
Due to the number of available participants and the need for statistical analysis, purposive stratified sampling
was preferred over random sampling. Furthermore, the number of participants in this study was relatively
small. We also did not interview the participants to collect their experiences during the reading test, although
the information could be valuable in giving us more information from their side. Another limitation to
consider is that the inferential statements that follow each text in this study have not been checked for
readability. It could be that students found the statements as difficult as the accompanying text, so their
answers were influenced in one way or another. Further studies should address these limitations by including
more participants with random sampling, conducting an interview with participants, and checking statements
or questions for readability following each reading material. Additionally, since the current study did not
examine the relationship between students’ reading comprehension and reading time, further research could
be expanded for this purpose.

The results of this study led us to conclude that text readability has an impact on both students’
reading comprehension and reading time. The statistical analyses revealed differences in the distribution of
students’ reading comprehension and reading time for 10 texts with different readability levels based on
FKGL. This study provided insights into EFL reading instruction by suggesting appropriate reading materials
for both instruction and assessment based on students’ language skills and grade level. In addition, because
the level of readability of texts influences the time it takes for students to read and understand the texts,
teachers should not rely solely on the generally accepted reading rate when assessing reading. We need a new
framework to measure required reading time based on the level of text readability, and future studies are
likely to provide us with one.
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