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Abstract 

This paper compares three classroom-

based measurement methods of the 

general proficiency of English as a 

second language (GEP): one measures 

the GEP by dictation performance; 

another by read-aloud performance; and 

the other by both dictation performance 

and read-aloud performance. A learner’s 

GEP has been measured by commercially 

tests because the reliability and validity 

of the tests have been well-acknowledged, 

but the use of the tests has ineffective 

regarding test-administration cost and 

test materials. By contrast, measurement 

of dictation and/or read-aloud needs only 

a sound file or a text file, and a teacher of 

English as a second language can choose 

test materials according to the class 

contents. This study developed the three 

GEP-measurement methods using a 

learner corpus data involving GEP, 

dictation and read-aloud performance of 

50 learners of English as a second 

language. The experimental results 

suggested that the proficiency should be 

measured with both dictation and read-

aloud performance. 

1 Introduction 

In a class of English as a second language (ESL), 

a teacher should conduct test in a classroom, 

because classroom testing has benefits to grow 

students’ general English proficiency (GEP). 

Classroom testing provides a teacher with 

valuable feedback about students' learning 

outcome (Roediger et al. 2011). Thus, a teacher 

can understand how students’ GEP grows. In 

addition, frequent testing encourages students to 

study (Roediger et al. 2011). Thus, if a teacher 

provides a test in a classroom, students will 

increase learning motivation. 

A classroom testing method is necessary, 

because commercially available tests such as 

Test of English as a Foreign Language (TOEFL) 

or Test of English for International 

Communication (TOEIC) have three limitations. 

First, test fees are expensive for classroom 

testing, although it can be applicable once in an 

academic year for confirming learning outcome 

or using as a placement test to determine a class 

appropriate for students' proficiency. Second, test 

administration takes a couple of hours. It is 

longer than a university class period (90‒105 

minutes in Japan). Finally, the test material is 

irrelevant for the ESL classes being taken by 

students. 

A solution to these limitations is to introduce a 

computer-assisted language testing (Noijons 

1994, Suvorov 2013). Here, a learner’s GEP was 

measured by calculating scores for a learner’s 

reading aloud performance and dictation 

performance. Dictation and read-aloud 

performances were taken up in this study for four 

reasons.  

First, tests for dictation and read-aloud have 

been reported to demonstrate the reliability and 

validity as a GEP test (Kotani & Yoshimi 2018, 

Kotani & Yoshimi 2020). In addition, dictation 

and read-aloud tests have also been reported to 

demonstrate GEP (Irvine, Atai, and Oller, Jr. 

1974; Oller 1983; Coniam 1991; Lee 2004; Iino, 

Yabuta and Thomas 2011; Kazazoglu 2013; 

Wong and Leeming 2014; Leeming and Wong 

2016; Yazdinejad and Zeraatpishe 2019). Given 



the close relation of GEP with dictation and read-

aloud performance, dictation and read-aloud tests 

are used in Duolingo, commercially available 

testing for GEP (Wanger 2020). 

Second, these tests save an ESL teacher's time 

and efforts to prepare and administer 

reading/listening comprehension questions. An 

ESL teacher only must prepare a sound/text file 

for dictation/read-aloud. Thus, an ESL teacher 

can use a dictation/read-aloud test as a quick 

check for GEP several times in a semester/in 

every class. In addition, a teacher can choose test 

materials according to the class contents. 

Third, a dictation/read-aloud test is low cost 

for evaluation. In a dictation test, students' 

answers can be evaluated by comparing with 

reference sentences manually by an ESL teacher 

or automatically by a natural language 

processing tool to measure edit distance. In read-

aloud test, the accuracy of pronunciation can also 

be evaluated by comparing with reference 

pronunciation manually by an ESL teacher or 

automatically by a sound recognition tool (Fu et 

al. 2020). 

Finally, both dictation and read-aloud tasks are 

also effective from the pedagogical viewpoint. 

Kojima and Ota (2012) investigated the effect of 

dictation, read-aloud and shadowing by 

comparing test results between a pre-test and a 

post test of a semester. The results indicated that 

dictation could improve listening ability than 

shadowing. 

Previous research can be classified into two 

categories. One examined the correlation of GEP 

with dictation or read-aloud performances (Irvine, 

Atai, and Oller, Jr. 1974; Iino, Yabuta, and 

Thomas 2011; Kanzaki 2015; Leeming and 

Wong 2016). The other developed a 

measurement method of GEP based on dictation 

or read-aloud performances (Kotani and Yoshimi 

2021a; Kotani and Yoshimi 2021b). Kotani and 

Yoshimi (2021a) and Kotani and Yoshimi 

(2021b) measured GEP by dictation performance 

and read-aloud performance, respectively. 

Therefore, it has not been examined to what 

extent the measurement performance can be 

improved by measuring GEP based both on 

dictation and read-aloud performances. 

The goal of this study is to find an effective 

GEP-measurement method by comparing 

different patterns of sub-proficiencies. Hence, the 

research question is as follows. 

 

• Which is the highest GEP-measurement 

performance among a dictation-based 

method, a read-aloud method, and a dictation 

and read-aloud-based method. 

 

These three methods are compared not only 

with respect to the measurement accuracy, but 

also with respect to the easiness of measurement, 

that is, cost for the development of a method and 

the administration of the method. 

The contribution of the present study includes 

(1) proposal of effective GEP-measurement 

method as a classroom-based assessment 

alternative to GEP tests, (2) empirical 

verification of GEP measurement methods, i.e., a 

dictation-based method, a read-aloud method, 

and a both dictation and read-aloud method, and 

(3) empirical verification of robustness of a GEP 

measurement method against English-language-

class size of training data. 

2 Related Research 

2.1 GEP Measurement based on Dictation 

or Read-Aloud Performance 

Kotani and Yoshimi (2021a) investigated the 

validity of dictation performance as an indicator 

of GEP by examining GEP measurement using 

non-linear regression analysis. The participants 

were 50 college students who dictated two texts 

that they were familiar with. The dependent 

variable was GEP in terms of TOEIC scores, and 

the independent variables included the dictation 

performance based on accuracy and the learners’ 

subjective judgment, and linguistic features of 

the dictation texts. The measured GEP had a 

strong correlation with the observed GEP. 

Kotani and Yoshimi (2021b) investigated the 

validity of read-aloud performance by examining 

GEP measurement using multiple linear 

regression analysis. The dependent variable was 

GEP in terms of TOEIC scores, and the 

independent variables included the read-aloud 

performance based on accuracy, speech rate, and 

the learners’ subjective judgment, and linguistic 

features of the read-aloud texts. The measured 

GEP had a moderate correlation with the 

observed GEP. 

2.2 Correlation Analysis between GEP and 

Dictation or Read-Aloud Performance 

Previous research (Irvine, Atai, and Oller, Jr. 

1974; Kazazoglu 2013; Wong and Leeming 

2014; Leeming and Wong 2016; Yazdinejad and 

Zeraatpishe 2019) presumed that dictation 

performance is a good indicator of GEP, and 



compared learners’ dictation performance scores 

with GEP scores such as the TOEIC and the 

TOEFL. The results showed a strong correlation 

between the dictation performance scores and 

GEP test scores. Hence, previous research has 

succeeded in demonstrating that dictation 

performance indicates test scores for GEP.  

Coniam (1991) investigated the validity of 

speech rate in reading aloud as an indicator of 

GEP by examining the correlation between GEP 

and the speech rate. The participants were 83 

secondary school students who read a short 

dialogue aloud (the length was uncertain). The 

read-aloud performance was evaluated on a 

seven-point Likert scale and included accuracy 

and fluency. GEP scores constituted reading-

writing and speaking-listening scores. The 

speech rate was moderately correlated with read-

aloud performance (r = 0.66), reading-writing 

performance (r = 0.55), listening-speaking 

performance (r = 0.60), and GEP (r = 0.59). 

Iino, Yabuta and Thomas (2011) investigated 

the validity of read-aloud performance scores as 

an indicator of GEP by examining the correlation 

between GEP and read-aloud performance. In the 

read-aloud tests, 80 ESL learners read aloud four 

short texts. The results of the read-aloud tests 

were evaluated by three ESL teachers on a five-

point Likert scale based on accuracy of 

pronunciation and accent, intelligibility of 

meaning units, and fluency of speech rate. The 

read-aloud scores had moderate correlation with 

test scores of GEP. 

Lee (2014) investigated the validity of speech 

rate in reading aloud as an indicator of oral GEP 

by examining the correlation between oral GEP 

and speech rate. The participants were 46 college 

students who read aloud a short text. Oral GEP 

was evaluated by three ESL teachers and native 

English speakers. The oral GEP includes read-

aloud performance and picture-cued storytelling. 

The speech rate had a moderate correlation with 

the read-aloud-based GEP and strong correlation 

with storytelling-based GEP.  

3 Collection of Dictation and Read-

Aloud Data  

3.1 Participants 

The participants of this study were 50 English 

learners. This number was determined to mimic a 

large English class that includes learners at 

different proficiency levels. This is because this 

study placed more emphasis on the practical 

application of model building than on the 

theoretical perspective. In addition, the 

participants were not randomly chosen. The use 

of class-size training data reveals the possibility 

of an ESL teacher to develop GEP measurement 

using training data compiled in the class. 

Those who satisfied the following conditions 

participated in the experiment: their first 

language was Japanese; they were students of 

universities in the area where this study was 

carried out (28 men and 22 women; mean age, 

20.8 years; standard deviation (SD), 1.3). The 

participants were paid a fee for participation. 

3.2 Data Collection Procedures 

Data instances to determine GEP comprised 

sentences transcribed by a learner, two types of 

dictation performance scores, speech sound 

pronounced by a learner, three types of read-

aloud performance scores, five types of linguistic 

features extracted from reference sentences from 

a text material, and the learners’ English test 

scores. The dictation and read-aloud data 

included 750 instances gathered from 50 

learners’ attempts to complete the text material 

consisting of 15 sentences.  

The dictation task proceeded as follows: First, 

the 50 learners listened to sentences read aloud 

by a voice actor (woman, 35 years old) who was 

a native speaker of American English, and 

transcribed them sentence-by-sentence. 

Subsequently, the learners subjectively judged 

their ease of dictation (explained in Section 4.1).  

The read-aloud task was performed as follows: 

First, the learners listened to a reference speech 

sound by the native speaker. Subsequently, they 

read a sentence aloud and subjectively judged the 

ease of reading aloud (explained in Section 4.2). 

Recording durations were collected to calculate 

speech rates.  

Three instructions were given to the learners: 

1) Each sentence could be listened or read twice 

if necessary; 2) Each task should be completed at 

a speed natural for the learner; and 3) It was 

forbidden to read fast or slowly, or to return and 

revise a sentence after moving on to the next 

sentence. 

3.3 Text material 

Two types of texts were selected from those 

distributed by the International Phonetic 

Association (1999) and Deterding (2006). As 

these texts include basic English sounds, an 

analysis of the learners’ dictation and reading-



aloud of these texts would reveal what types of 

English sounds influenced their listening and 

pronunciation.  

These texts featured two of Aesop’s Fables: 

The North Wind and the Sun (Text I) and The 

Boy Who Cried Wolf (Text II). Texts I and II 

contained five and ten sentences, respectively. It 

should be noted that Text I failed to encompass 

certain sounds, such as initial and medial /z/ and 

syllable initial /θ/. However, Text II included 

these missing sounds. 

3.4 General English Proficiency 

Learners’ GEP was determined using their 

TOEIC Listening & Reading test scores, 

obtained in the current or previous year. The 

TOEIC Listening & Reading test was chosen, 

because the test scores had strongly correlated 

with GEP test results, that is, the Language 

Proficiency Interview developed at the Foreign 

Service Institute of U.S. Department of State 

(Educational Testing Service 1998), and this test 

has no dictation and read-aloud sections. 

4 Features for Regression  

This study measured GEP through regression 

based on dictation and/or read-aloud 

performance scores and the linguistic features of 

a sentence. 

4.1 Dictation performance 

The criteria for evaluating dictation performance 

comprised two indexes: learners’ subjective 

judgment of their ease with dictation (EASE-D) 

and dictation accuracy (ACC-D).  

EASE-D was scored using a five-point Likert 

scale for the learners’ subjective judgment (1: 

easy; 2: somewhat easy; 3: average; 4: somewhat 

difficult; and 5: difficult). A lower EASE-D 

indicated that the learners judged the dictation to 

be easier. 

ACC-D was calculated by dividing the 

Levenshtein edit distance between a given 

reference and a transcribed sentence with the 

number of characters in a longer sentence than 

the other. The Levenshtein edit distance reflects 

the differences between the two sentences due to 

the substitution, deletion, or insertion of 

characters. A lower ACC-D denoted that the 

learners completed the dictation more accurately. 

4.2 Read-Aloud Performance 

The criteria for evaluating read-aloud 

performance comprised three indices. They were 

learners’ subjective judgment of the ease of 

reading aloud (EASE-R), read-aloud accuracy 

(ACC-R), and speech rate in words per minute 

(RATE-R).  

EASE-R was determined by the learner’s 

subjective judgment on a five-point Likert scale.  

ACC-R was calculated by dividing the number 

of words correctly read aloud by the number of 

words in the corresponding sentence (0 indicated 

the absence of words correctly read aloud and 1 

indicated that the learner read aloud all words 

correctly). Learners’ reading aloud is evaluated 

word-by-word using a binary decision (correct or 

incorrect pronunciation) for constructing a naïve 

measurement method as a cost-effective method. 

The measurement accuracy might be improved if 

the reading aloud is evaluated phone-by-phone 

using the multiple decision for the 

appropriateness, but the development cost will 

increase. From the viewpoint of the cost-

effectiveness, the reading aloud should be 

evaluated manually by an ESL teacher or 

automatically by a speech recognition tool, but 

we chose an English transcriber as an evaluator. 

A transcriber is supposed to provide strict 

evaluation for learners’ reading aloud due to the 

unfamiliarity with learners’ pronunciation. When 

this method is practically used in an ESL class, 

an ESL teacher should evaluate learners’ reading 

aloud as strictly as possible to maintain the 

validity. 

RATE-R was calculated by dividing the 

number of words by the duration of reading 

aloud. 

4.3 Linguistic Features 

In this study, linguistic features included 

sentence length, mean word length, number of 

multiple-syllable words, and word difficulty. 

These linguistic features were automatically 

derived from sentences in the text material.  

Sentence length (Chall and Dial 1948) was 

defined as the number of words in a sentence. 

The mean word length (Chall and Dial 1948) 

was derived by dividing the number of syllables 

by the number of words in the sentence. The 

number of syllables in a word (Stenton 2013) 

was counted using the following steps: count the 

vowels in the word, subtract any silent vowels, 

and subtract one vowel from every diphthong. 

The number of multiple-syllable words in a 

sentence (Fang 1966) was derived using the 

formula , where N denotes the number 

of words in the sentence and Si denotes the 



number of syllables in the i-th word. This 

subtraction derivation ignores the single-syllable 

words.  

Word difficulty (Kiyokawa 1990) was defined 

as the rate of words not listed in a basic 

vocabulary list in relation to the total number of 

words in the sentence. 

The speech rate was defined as the number of 

words read aloud by the native speaker in one 

minute. 

5 Measurement of GEP with Dictation 

and/or Read-Aloud Performances 

Measurement methods were developed using 

support vector regression, considering GEP as 

the dependent variable. The independent 

variables were the dictation performance scores 

(EASE-D, ACC-D), the read-aloud performance 

scores (EASE-R, ACC-R, RATE-R), and the 

linguistic features. 

GEP is measured by support vector regression. 

Support vector regression is less explainable but 

more accurate than multiple regression. Thus, an 

active feature of a learning model is not clearly 

described. Support vector regression was 

conducted using the function “svm()” defined in 

the “e1071” package of the software 

environment R (Meyer 2021). The radial basis 

function was set as a type of kernel function, and 

the other parameters of “svm()” were set as 

default. 

The measurement methods were evaluated 

using a leave-one-out cross-validation test, 

considering one instance as test data and n-1 

instances as training data. The training/test data 

included 750 instances. 

Correlation analysis using t-test was 

performed between the measured and observed 

GEPs, where the significant threshold was set to 

0.05. A statistically significant correlation was 

further examined using chi-square test for 

answering the research question, but a non-

significant correlation was left out. The 

significance threshold was adjusted for multiple 

testing based on the false discovery rate (FDR) 

(Benjamini and Hochberg 1995). 

To address the research question, three types 

of a measurement method were developed: one 

uses dictation performance scores, another read-

aloud performance scores, and the other both 

dictation and read-aloud performance scores. In 

addition to each type of test scores, these 

methods use linguistic features of dictation/read-

aloud materials. The research question was 

answered by testing the equality between the 

statistically significant correlation coefficients in 

the chi-square tests. 

6 Experimental Results 

6.1 Descriptive Statistics 

Figure 1 shows the distribution of GEP. GEP 

followed a normal distribution according to the 

Kolmogorov-Smirnov test (K = 0.82, p = 0.25). 

The mean, minimum, and maximum GEP were 

607.7, 295, and 900, respectively, and the SD 

was 184.45. 
 

Figure 1: GEP distribution 

 

Table 1 shows the means and SDs of the 

dictation and read-aloud performance scores, and 

Table 2 shows the means and SDs of the 

linguistic difficulty of sentences in the text 

material. 

 

Performance score n Mean SD 

EASE-D 750 4.22 0.77 

ACC-D 750 0.44 0.19 

EASE-R 750 3.03 0.91 

ACC-R 750 0.95 0.06 

RATE-R 750 100.66 27.39 

Table 1: Descriptive statistics of the dictation and 

read-aloud performances 
 

Linguistic features n Mean SD 

Sentence length 15 21.93  7.57 

Mean word length 15 1.26  0.11 

Number of multiple-

syllable words 
15 5.93  2.84 

Word difficulty 15 0.26  0.11 

Speech rate 15 178.44 17.41 

Table 2: Descriptive statistics of the linguistic 

difficulty of the sentences 



6.2 Results and Discussion 

Table 3 shows the correlation coefficients r 

between the measured and observed GEPs in the 

cross-validation tests. Df refers to the degree of 

freedom. D&R refers to a measurement method 

using dictation and read-aloud, D, a method 

using dictation, and R, the one using read-aloud. 

When the correlation coefficient was 

significantly different from zero, the coefficient 

was marked with an asterisk seen in all of the 

three types of measurement methods. 
 

Measurement 

methods 

r t df p 

D&R 0.80* 36.13 748 < 0.05 

D 0.75* 31.17 748 < 0.05 

R 0.59* 19.78 748 < 0.05 

Table 3: Correlation coefficients of the three 

measurement methods 
 

The scatterplots in Figure 2–4 show the 

correlations between the observed GEP and 

measured GEP (D&R, D, and R). 

Figure 2: Scatter plot of GEP measured by D&R 

 

Figure 3: Scatter plot of GEP measured by D 

 

 
Figure 4: Scatter plot of GEP measured by R 

 

Table 4 shows the results of the chi-square 

tests for equality of correlation among the three 

measurement methods. FDR refers to the 

significance threshold adjusted for multiple 

testing based on the false discovery rate. The chi-

square value marked with an asterisk indicates 

significant differences between the correlation 

coefficients. The values of correlation 

coefficients are shown in a descending order: 

D&R > D > R. Table 4 indicated that statistically 

significance of pairs of correlation coefficients in 

the descending order: D&R > D, D&R > R, and 

D > R. The measurement method using D&R 

demonstrated the strongest correlation. That is, 

the result suggests that D and R are 

complementary to measure GEP. 

 

Measurement 

methods 

chi-square df P FDR 

D&R > D 4.89* 1 < 0.05 0.05 

D&R > R 65.79* 1 < 0.02 0.02 

D > R 34.78* 1 < 0.03 0.03 

Table 4: Chi-square tests for equality among the 

three measurement methods  

 

The significant difference in D > R can be 

explained in relation to association with TOEIC. 

Assuming that GEP can be measured with 

TOEIC scores, D > R indicated that TOEIC had 

stronger correlation with D than R. Both D and R 

share listening and reading comprehension skills, 

respectively. However, spelling in D and 

pronunciation in R are not examined in TOEIC. 

Hence, the correlation result, i.e., D > R, can be 

taken as a piece of evidence that spelling is more 

associated with TOEIC than pronunciation. 

Therefore, the present study suggested that 

GEP should be measured with a method using 

D&R because of the strength of correlation, i.e., 

D&R > D > R. However, if an ESL teacher needs 

to decrease time for test administration and/or to 

reduce preparation tasks for test materials, a 



measurement can also be developed only with D 

instead of using D & R. 

7 Conclusion 

This study answered which of the GEP-

measurement methods achieved the best 

performance among a dictation-based method, a 

read-aloud method, and a dictation and read-

aloud-based method. Each method was 

developed by a non-linear regression analysis 

using dictation and/or read-aloud performance 

scores, and the linguistic features of the 

dictation/read-aloud materials. These methods 

were compared with respect to the measurement 

accuracy and the easiness of measurement. 

The experimental result suggested that GEP 

should be measured with the dictation and read-

aloud-based method, because the measured GEP 

had the strongest correlation with the observed 

GEP. However, if an ESL teacher needs to 

decrease testing time and/or preparation tasks for 

test materials, the diction-based method can also 

be utilized. 

Future research should examine what 

combinations of dictation performances (EASE-

D and ACC-D) and read-aloud performances 

(EASE-R, ACC-R, and RATE-R) can achieve 

the best measurement performance. It should also 

investigate how the measurement is dependent 

on learners’ GEP.  
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