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Abstract: In learning/teaching English as a foreign language, it is necessary to prepare listening 
materials that match learners’ proficiency. Recent development of computer-assisted language 
learning/teaching solves a matching of proficiency by automatically measuring the ease of 
listening comprehension (listenability). Previously, an index for listenability was determined by 
learners’ subjective judgment for listening comprehension. The present study proposed word 
error rate (WER) in transcription as an alternative listenability index. The experimental results 
demonstrated the reliability and validity of the WER as a listenability index. 
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1. Introduction

An advantage of computer-assisted language learning/teaching is the use of listening materials taken 
from the Internet, which results in a heavy burden on language teachers to check whether materials are 
appropriate for the proficiency of their learners so as to prevent decreases in learning motivation. A 
solution is to use an automatic measuring method for the ease of listening comprehension (listenability) 
(Kotani & Yoshimi 2016, Yoon et al. 2016). These previous studies determined an index for listenability 
by learners’ subjective judgment for listening comprehension on a five-point Likert scale. Although this 
approach succeeded in measuring the listenability at the text level (Yoon et al. 2016) and at the sentence 
level (Kotani et al. 2016), it remained open for the possibility of measurement in more detail by 
measuring the listenability at the word level within context. 

Therefore, the aim of the present study is to propose word error rate (WER) in transcription as 
another listenability index. This study also reports experimental results for the reliability and validity 
of WER as a listenability index, which was examined within the classical test theory (Brown 1996). 
The results showed that the WER was as reliable a listenability index as subjective judgment, and that 
the WER was a more valid listenability index than subjective judgment. 

2. Compilation of Listenability Data

Listening materials were produced based on two texts distributed by the International Phonetic 
Association (1999), and the texts included all of the English phonemes. The voice actor (female, 35 
years old, Canadian) read the texts aloud with an American accent at natural speech rate (approximately 
180 words per minute (Rodero 2012)). 

The listenability data were compiled from 50 learners of English as a foreign language at 
university (28 males, 22 females; mean age: 20.8 ± 1.3 years old who were compensated for their 
participation. All learners were asked to submit valid scores (10–990) from the Test of English for 
International Communication (TOEIC) in the current or previous year. In our sample, the mean TOEIC 
score was 607.7 ± 186.2. 

WER data were derived based on evaluation results of learners’ transcription by two university 
English teachers: (i) correct transcription, (ii) deletion, (iii) substitution, and (iv) addition, which were 
annotated using the UAM Corpus Tool (O’Donnell 2008). WER was calculated by dividing the number 
of transcription error tags (deletion, substitution, addition) by the total number of words in a reference 
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spoken sentence. In order to examine the inter-evaluator reliability, correlation analysis was performed 
between an evaluator’s WER (WER-A, where the mean value was 0.59 ± 0.05) and the other’s WER 
(WER-B, where the mean value was 0.56 ± 0.05), which showed strong correlation (r = .97). Subjective 
judgment data were derived from scores subjectively determined by learners on a five-point Likert scale 
(from 1: easy, 2: somewhat easy, 3: average, 4: somewhat difficult, or 5: difficult), following previous 
research (Kotani et al. 2016, Yoon et al. 2016). 

 
 
3. Assessment of the WER as a Listenability Index 
 
The reliability of the WER was examined using Cronbach’s alpha (Cronbach 1970) defined in equation 
(𝛼𝛼 = 𝑘𝑘
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𝑖𝑖=1 ), where α is the reliability coefficient, k is the number of items (here: sentences), 

𝑆𝑆𝑖𝑖2 is the variance associated with item i, and 𝑆𝑆𝑇𝑇2 is the variance associated with the sum of all k-item 
values). Cronbach’s alpha reliability coefficient ranges from 0 (absence of reliability) to 1 (absolute 
reliability), and empirical satisfaction is achieved with values above 0.8. The reliability coefficients for 
WER-A, WER-B, and the subjective judgments (WER-A: α = 0.97, WER-B: α = 0.97, and subjective 
judgment: α =0.89) outperformed the baseline. 

The validity of WER was examined in terms of whether it reflected learner proficiency-
dependent listenability. The dependence of listenability on a learner’s proficiency refers to the situation 
in which listenability is higher for learners at a high proficiency level than for those at a low proficiency 
level. Along with TOEIC scores, mean WER and subjective judgment values of learners were calculated 
by dividing the sum of WER/subjective judgment values by the number of sentences (15 sentences). 

The construct validity of WER was examined from the viewpoint of the distinctiveness between 
proficiency levels: beginner (TOEIC scores ranging from 295–450), intermediate (490–685), and 
advanced (730–900). Table 1 shows the mean (SD) values for WER-A, WER-B, and subjective 
judgment of these groups. 

 
Table 1: WER and subjective judgment values by proficiency level.  

 Beg. (n = 16) Int. (n = 16) Adv. (n = 18) 
WER-A 0.69 (0.17) 0.64 (0.17) 0.40 (0.19) 
WER-B 0.68 (0.17) 0.62 (0.17) 0.38 (0.19) 
Subjective judgment 4.5 (0.7) 4.3 (0.7) 3.9 (0.9) 

 
One-way ANOVA showed statistically significant differences (p < 0.01) between all three groups of 
learners for TOEIC scores (F (2, 47) = 235.4), WER-A (F (2, 47) = 39.7), WER-B (F (2, 47 = 41.6), 
and subjective judgments (F (2, 47 = 9.2). The results were further examined using Tukey’s post-hoc 
comparison, which showed statistically significant (p < 0.01) in the WER and the subjective judgment 
between the beginner and advanced levels and between the intermediate and advanced levels, but not 
between the beginner and the intermediate levels. 

The criterion-related validity of WER was examined from the viewpoint of the correlation with 
learners’ TOEIC scores. TOEIC scores showed strong correlations with WER-A (r = –0.83) and WER-
B (r = –0.84), but a weak correlation with subjective judgments (r = –0.51). According to the TOEIC 
technical manual (Chauncey Group International 1998), empirically valid correlation coefficients above 
0.73 were found, as TOEIC scores were correlated with a valid English test (r = 0.73). The WER and 
subjective judgment were further examined in an asymptotic z-test with by using Fisher’s z-
transformation (Lee & Preacher 2013). Statistically significant differences (p < 0.01) were observed 
with WER-A (n = 50, z = –3.0), and with WER-B (n = 50, z = –3.2). That is, the WER was more valid 
than subjective judgment. 

 
 

4. Conclusion 
 
This study examined listenability indices by comparing subjective judgment of previous studies (Kotani 
et al. 2016, Yoon et al. 2016) with WER of transcription proposed by this study. The reliability and 
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validity of the WER, assessed using classical test theory, were confirmed as well as the subjective 
judgment. WER outperformed the subjective judgment in the criterion-related validity. This high 
criterion-related validity seems to be caused by the objective evaluation which excludes 
over/underestimation by learners. 

The experimental results support the use of a listenability measurement method in a classroom, 
where a listenability measurement method is available as an education application. First, a 
teacher/learner picks up listening materials on the Internet. Second, listening materials are examined 
linguistically in order to extract linguistic features such as sentence length and speech rate. Third, 
linguistic features are input to a listenability measurement application, in addition to a learner feature 
of listening proficiency in terms of a TOEIC score. Then, the application calculates and demonstrates 
the listenability of the materials. According to the results, a teacher/learner chooses listening materials 
among three types of listenability: low, moderate, or high. Materials with high listenability should be 
chosen for extensive listening practice, and those with low listenability for intensive listening practice. 

A remaining problem of this study is to seek another alternative listenability index that consists 
of both subjective and objective evaluations. Subjective judgment is plausible in that it directly 
demonstrates learners’ listenability, which is difficult for WER to explain. The problem of subjective 
evaluation would be solved by combining with objective evaluation, that is, WER. Future study needs 
to assess the reliability and validity of a complex listenability. 
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