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Abstract 
 
The effects of two years of online classes, due to measures put in place to prevent the spread of COVID-19 among university students in Japan, 
remains largely unknown. This study investigated four cohorts of students (N = 854) at a prefectural university in regional Japan who completed 
the Test of English for International Communication, Listening and Reading (TOEIC L&R) at the start and end of their two-year required 
English language program. TOEIC gain scores were examined in relation to expected regression toward the means and to the standard error of 
difference. These data were also analyzed using a difference-in-differences quasi-experimental design. Key findings indicated that all four 
cohorts made large, significant gains. Members of the cohort that experienced two years of online learning, however, made significantly fewer 
gains compared with the other three cohorts on Listening, and significantly fewer gains compared with its successor cohort on Reading. Overall, 
the findings suggest that the two years online had a deleterious effect with regard to TOEIC L&R scores. However, several important limitations 
were addressed. Most importantly, the quality of the online TOEIC L&R when it was introduced in 2020 leaves some doubt about the 
conclusions drawn. 
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The COVID-19 pandemic affected education systems worldwide. In Japan, primary and secondary schools were 
temporarily closed in the Spring of 2020 (Iwabuchi et al., 2022). In contrast to short-term school closures, many universities 
implemented online classes, and the length of time between transitioning in and out of online learning varied. Many 
universities, in fact, continued to have online classes for two years, April 2020 to March 2022. At Shōzan University, a 
pseudonym, where this study took place, the cohort of students who entered the university in April 2020 experienced their 
first two years of university education online. The aim of this study is to estimate whether this cohort experienced gains at 
similar rates as other cohorts on a standardized test, the Test of English for International Communication, Listening and 
Reading (TOEIC L&R1), which the university uses for quality assurance of its English program.  

Literature Review 
 
Media reports, as early as the spring of 2020, indicated that much learning was lost as classes shifted from in-person learning 
to online learning: “Learning loss from Covid-19 is a national catastrophe” (Harvard Crimson, 2022, Para. 2). Academic 
studies have mostly concurred with these media reports. In a meta-analysis of 42 studies from 15 countries, it was estimated 
that 35% of a typical year of learning was lost during the pandemic (Cohen’s d = -0.14, 95% CI -0.17 to -0.10), and losses 
were greatest for children from lower socio-economic backgrounds (Betthäuser et al., 2023).2 In the United States, math 
and reading scores fell between .20–.27 SDs and .09–.18 SDs (Kuhfeld, et al., 2022). In the Netherlands and Germany, 
primary school children were estimated to have lost up to one-fifth of the school year (0.08 SD) (Engzell et al., 2021; Schult, 
et al., 2022). In Brazil, a difference-in-differences analysis estimated that losses for public secondary school students were 
0.32 SDs (Lichand et al., 2022). In Mexico, losses were 0.34–0.45 SD in reading and 0.62–0.82 in mathematics (Hevia et 
al., 2022). In Sweden, where schools did not close, no losses were observed (Hallin et al., 2022).  
 
In Japan, primary and secondary school closures began in March 2020, near the end of the 2019–2020 academic year and, 
depending on the region, continued into the start of the next academic year, until the middle of May in most of Japan, and 
the end of May in greater Tokyo. Once opened, schools reduced class time, class size, and staggered hours to reduce contacts 
(Iwabuchi et al., 2022). “The school closure, despite being temporary, led to a huge disparity in student learning between 
schools” (Iwabuchi et al., 2022, p. 127). However, it was thought that by December 2020, most schools had caught up with 
the curriculum, and in January 2021, the national Common Test for University Admissions was held as scheduled (Iwabuchi 
et al., 2022). Online services for junior and senior high school students in Japan “mitigated the negative consequences” of 
school closures (Ikeda & Yamaguchi, 2021), p. 472); nonetheless, differences due to home resources and school quality 
were observed. 

 
Most large-scale studies of pandemic-related effects on education have focused on primary and secondary education; 
however, effects were also experienced by students in higher education with lower enrollments, less study time, lower 
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graduation rates, and loss of jobs and job offers (Aucejo et al., 2020). American students across multiple universities, 
completing the same standard assessment, saw average losses of 0.2 SDs after online learning was introduced (Orlov et al., 
2021). University students were overwhelmed with online assignments when closures began, and this had a detrimental 
effect on learning outcomes (Motz et al., 2021). Students were given “busywork” (Motz et al., p. 79), which students 
believed did not relate to improved learning, leading to demotivation, missed deadlines, lack of uptake in feedback, and 
academic failure; moreover, this busywork collided with daily lives, such as pandemic-affected full-time care for family 
members and employment struggles. The decrease in motivation and performance of university students was also attributed 
to a lack of infrastructure necessary to support learning and a loss of support from classmates and instructors (Tan, 2021). 
In addition, EFL learners initially expressed positive attitudes to online learning, but preferred face-to-face classrooms, and 
many lost interest and motivation, which was thought to be attributed to a lack of online classroom participation or 
engagement from peers (Sukman & Mhunkongdee, 2021. Grit and resilience were factors to help keep first-year university 
students focused on goals (Lytle & Shin, 2022). 
 
Most universities in Japan postponed classes and/or began remote classes in April 2020, at the start of the academic calendar 
(Kang, 2021). Many problems related to moving classes online as a result of the COVID-19 pandemic were observed. For 
example, first-year university students experienced elevated levels of academic distress (Horita et al., 2021), as well as 
psychological and economic stresses (Sato et al., 2023). Obara (2022) found that students entering Japanese universities in 
2020 had difficulties establishing positive relationships with peers and others. On the other hand, one possible positive 
outcome was the potential for the use of blended learning models, in which students have greater choice in terms of delivery 
mode, location, and time. However, this might have been most relevant for older, graduate students (Shindo et al., 2022). 
In a large-scale difference-in-differences study, student-level course evaluations showed improvements in 2020 from 
previous years, but when considering instructor-level teaching-quality, the improvements in overall course evaluations were 
weak or nonexistent, which suggested that gains in evaluations were attributable to greater choice in class-taking for 
students and not to improvements in teacher quality (Kashima & Yamamoto, 2021).  

 
Nagata (2022) reported on the effects of an online learning system on TOEIC scores among two groups of university 
learners in a study that had begun before COVID-19 forced universities to go online. The online system Nagata described 
included both one-to-one online English conversation and other L2 English-language training software. On average, 
students increased their TOEIC Listening3 and Reading scores by 0.52 and 0.35 points per hour of study, gains that were 
approximately twice as large as gains in face-to-face classes. However, there was much variation in usage of the online 
system; for example, on average students spent 80-100 hours using the one-to-one conversation component, but standard 
deviations were over 50 hours. In addition, the percentage of students whose scores increased beyond the standard error of 
difference (SEdiff) was small, 23% for the online learners but 29% for the classroom-based learners.  

 
The inclusion by Nagata (2022) of a discussion of SEdiff was useful; however, he did not address regression toward the 
mean (RTM). Koizumi et al. (2015) argued that it was important to consider both RTM and SEdiff in pretest-posttest research 
designs in order to address the issue of actual gains, or lack thereof, in ability. The aim of the present study is to estimate 
whether the group of students who entered university in April 2020 experienced growth in posttest TOEIC scores from their 
pretest scores at comparable rates to other cohorts. To meet this aim, two research questions will be addressed.  

Research Questions: 
 
1. Is there evidence of RTM in Time 1–Time 3 data? If yes, what percentage of students increased their scores beyond 

RTM, and what percentage of students increased their scores beyond the SEdiff? 
2. By how much did each cohort grow in comparison with other cohorts?  

Methods 

Context and Participants 
 

The study took place at a small public regional university in central Japan which opened in 2018, and has two faculties of 
non-English majors. One goal at the university is for all Year 2 students to participate in a short-term overseas program 
(OP) of two-to-four weeks for academic study in their major and English learning. Due to COVID-19, only the students 
from the first cohort went abroad. The second and third cohorts had online OP; the fourth and fifth cohorts will go abroad 
in 2023. To prepare for the OP, students complete the required two-year English Program for Global Mobility (EPGM). 
The EPGM consists of four 100-minute lessons per week in four 7-week academic quarters in Year 1, and two-to-four 100-
minute lessons per week, depending on faculty, in three 7-week quarters in Year 2 (approximately 325 hours of class time 
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in the EPGM). Half of the lessons focus on English accuracy, primarily through the teaching of listening and reading, and 
half of the lessons focus on English fluency, primarily through the teaching of speaking and discussion. Because the 
university is new, only four cohorts have completed the EPGM. Courses and course objectives have remained consistent 
since its opening, in accordance with Ministry of Education guidelines for new academic institutions. 

 
The university uses two standardized English-language tests: the Computerized Assessment System for English 
Communication (CASEC) for class placement, and TOEIC is used for quality assurance. Students complete CASEC in 
mid-to-late March before entering university, and TOEIC three times: the beginning (Time 1) and end of Year 1 (Time 2), 
and the end of Year 2 (Time 3). Students in Cohort 1, however, did not take the test at Time 2. Table 1 displays basic 
characteristics for Cohorts 1 to 4, including combined TOEIC Listening and Reading scores at Times 1 and 3. Incoming 
cohorts had similar mean scores on CASEC (see the note in the table). Publicly available national cohort data show that 
TOEIC scores rose dramatically in 2020 when the online test was introduced, then fell somewhat in 2021 but were still 
much higher than previous scores (IIBC, 2022). The TOEIC mean scores reported in Table 1 appear to mirror these national 
cohort results. 

Table 1  
Cohort characteristics and mean scores for CASEC and TOEIC L&R 

 Cohort 1  
(n = 211) 

Cohort 2  
(n = 217) 

Cohort 3  
(n = 216) 

Cohort 4  
(n = 210) 

Year of entry 2018 2019 2020 2021 
CASEC (M)1 564 574 577 571 
Year 1 classes face-to-face face-to-face online online 
Year 2 classes face-to-face online online face-to-face 
Overseas Program overseas online online June 2023 
TOEIC 1 (M) paper (413) paper (417) online (507) online (465) 
TOEIC 3 (M) paper (556) paper (547) online (620) online (627) 
Note. 1 A one-way ANOVA tested for cohort-level differences on CASEC scores. The Levene’s test showed that 
there was equal variance for all four groups: F(3,850) = 1.81, p =.144. The ANOVA showed no significant 
effect of cohort on CASEC scores; F(3, 850) = 1.44, p = .231 (with trivial effect sizes: η² = .005, η²p = .002). 

 
As reported above, the students are non-English majors in two faculties, Economics and Human Sciences, both pseudonyms, 
with students in the former comprising approximately 70% of the students at the university. Approximately 50% of the 
students are from the prefecture where the university is located, 1% are students from other Asian countries (e.g., Taiwan, 
Malaysia), and the remainder are from other prefectures in Japan. In all, 903 students in Cohorts 1-4 had complete data sets. 
However, there were 49 outliers (approximately 5%), that were spread across the four cohorts, of which 27 were low-
scorers and 22 were high-scorers, including all of the international students: [Cohort 1: 12 students (5 lower, 7 upper); 
Cohort 2: 11 (6, 5); Cohort 3: 14 (9, 5); Cohort 4: 12 (7, 5)]. (A ４x2 χ2 test for independence was carried out to assess the 
distribution of outliers across cohorts. The test was not significant: χ2 (3) = 1.40, p = .70, indicating independence of 
variables.) After removing outliers, the data set consisted of 854 students. 

Data Analyses 
 

Similar to Koizumi et al. (2015), means, standard deviations, correlations, and paired-sample t-tests are first reported. 
Note that all analyses were carried out using JASP, Version 0.17.1 (JASP Team, 2023). 

 
Regression toward the Mean (RTM). RTM was investigated at the group level and individual level. At the group 

level, differences in scores between the posttest and pretest were calculated for each student. Then, these differences were 
used in correlation analyses with the pretest scores to investigate RTM. If present, large negative correlations will be 
observed. At the individual level, expected scores at Time 3 were calculated for each student, and these were compared 
with actual outcomes. Equation (1) was used. 

 
Expected posttest score = My + rxy(SDy/SDx)(X – Mx)    (1) 

 
where My is the mean score at Time 3, rxy is the correlation between scores at Time 1 and Time 3, SDy and SDx are the 
standard deviations at Time 3 and Time 1 respectively, Mx is the mean score at Time 1, and X is the score for each individual 
at Time 1. See Appendix A for expected posttest score calculations. In addition, χ2 tests for independence were carried out 
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to investigate whether the number of students gaining or not gaining were similar in each cohort. 
 

Standard Error of Difference (SEdiff). The percentage of students with score gains beyond the SEdiff were estimated, using 
the probability score of 68%, with equation (2). 
 

SEdiff = (Time 1 SD) * (√[2 – (Reliability at Time 1) – (Reliability at Time 2)])  (2) 
 
The TOEIC score user guide from Educational Testing Service (ETS) reported a reliability coefficient of α =.90 for both 
Listening and Reading (ETS, 2022, p. 19); however, ETS researchers reported a reliability coefficient of α =.94 (Cid et al., 
2017, p. 11) for a large-scale study of test-takers in Japan and Korea specifically. The reliability coefficient from Cid et al. 
was used.4 For calculations, see Appendix B. A second calculation using the known SEdiff (ETS, 2022) was undertaken. 
The percentage of students with score gains beyond this SEdiff (i.e., +35 for each of Listening and Reading) were calculated. 
In addition, χ2 tests for independence were carried out to investigate whether the number of students gaining or not gaining 
were similar in each cohort. 

 
Difference-in-differences 
 
Difference-in-differences is a quasi-experimental statistical procedure (World Bank, 2023) frequently used in economics, 
management studies, and other social sciences (see, for example, Fredriksson & Magalhães de Oliveira, 2019) to calculate 
differences in outcomes between groups. The procedure controls for starting points and assumes similarities across groups, 
including parallel slopes, and estimates average treatment effects (for the treatment group). In Figure 1, the treatment group 
(T1) has an assumed similar slope (dotted line) to its expected outcome (Texpected) as the control group (C). However, the 
actual outcome of the treatment group (Tobserved) is different and is attributed to the treatment effect. The estimated true 
treatment effect is thus not the difference between Tobserved and C2, but rather the difference between Tobserved and Texpected, 

represented by the small red line.  

Time 1 Time 2 

C1 

T1 

Tobserved 

Texpected 

C2 

Figure 1  
Representation of a basic difference-in-differences model 
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Note that in the current study, the four cohorts have similar population characteristics: they began the two-year EPGM 

with similar CASEC scores, completed TOEIC at Times 1 and 3, and experienced similar English courses. Thus, any 
differences in final outcomes between the cohorts are assumed to be related to lesson type: face-to-face or online.  

 
Difference-in-differences can be calculated using equation (3). 
 

δDD = ȲTreat,2 - [ȲTreat,1 + (ȲControl,2 - ȲControl,1)]     (3) 
 
where δDD represents the difference in differences; ȲTreat,1 and ȲTreat,2 represent the average of the treatment group at Times 
1 and 2, and ȲControl,1 and ȲControl,2 represent the average of the control group at Times 1 and 2. The difference-in-differences 
analysis can be demonstrated with the sample mean scores for the Treatment and Control groups at the Pretest and the 
Posttest that are displayed in Table 2, with the counterfactual showing the starting point of the Treatment group but the 
growth rate of the Control group if the growth rates were similar. In other words, the counterfactual shows the expected 
growth for the treatment group if the treatment had not occurred. This counterfactual addresses the assumption that growth 
over time for both groups would be parallel. Using the sample data and equation (3), the difference in differences is: 330 - 
[281 + (342 - 268)] = -25. 

Table 2 
Example for calculating difference in differences 

Test Treatment Control Counterfactual 
Pre (Time 1) 281 (ȲTreat,1) 268 (ȲControl,1) 281 (ȲTreat,1) 
Post (Time 2) 330 (ȲTreat,2) 342 (ȲControl,2) 355 [ȲTreat,1 + (ȲControl,2 - ȲControl,1)] 

 
Researchers can also calculate difference in differences using regression analysis, with dummy codes, for example, 

DTREAT, (0 = no treatment; 1 = treatment), and DPOST, (0 = not post-treatment, 1 = post-treatment), as shown in equation (4). 
 

Yi = bo + δTDTREATi + δTDPOSTi + δDD(DTREATi)(DPOSTi)    (4) 
 
where Yi represents the predicted outcome variable. The ordinary least squares estimate of δDD provides the average 
treatment effect. The output from a sample regression model is shown in Table 3, based on the same data that were used to 
calculate the means in Table 2. Difference in differences, -25.157 (p = 0.005), is the bolded unstandardized coefficient in 
the bottom row, and it is the same (rounded) as that shown with equation (3). The advantage of using the regression model 
is that it includes a significance value, confidence intervals, and allows for a causal inference.  

Table 3 
Example of using regression to calculate difference in differences 

 Unstandardized 
Coefficients 

  95% CI* 
Model (H₁) SE p* Lower Upper 
(Intercept) 268.01 4.02 < .001 260.09 275.75 
DTREATi 12.54 5.51 0.021 1.76 23.42 
DPOSTi 74.34 5.88 < .001 62.52 85.47 
DTREATi *DPOSTi -25.16 8.21 0.005 -40.32 -8.19 

 
In this current study, four dummy codes were used: three dummy codes for the four cohorts, and one for treatment (i.e., pre 
or post treatment). Note that when dummy coding for groups, there needs to be one less dummy code than groups (k -1) 
because the reference group is represented by the intercept, bo (Jeon, 2015). If the number of dummy codes is equal to the 
number of groups, singularity (i.e., perfect correlation) due to a redundant variable will be present in the data (Tabachnick 
& Fidell, 2007). See Appendix C for dummy codes used in this study. 

Results and Discussion 
 

Table 4 displays the means and standard deviations for Cohorts 1–4 for TOEIC Listening and Reading. At Time 1, Cohort 
3 had higher mean scores than other cohorts for both Listening and Reading. At Time 3, Cohort 4 had higher mean scores 
for Listening, and near similar mean scores as Cohort 3 for Reading. Between Times 1 and 3, each of the four cohorts saw 
large average gains in TOEIC scale scores for both Listening and Reading: Cohort 1: 75 points and 68 points; Cohort 2: 73 
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points and 58 points; Cohort 3: 55 points and 58 points; and Cohort 4: 75 points and 88 points. Cohorts 1, 2, and 4 
experienced similarly large average gains for Listening, while Cohort 3 experienced smaller gains. Cohort 4 experienced 
the largest gains for Reading, and Cohorts 2 and 3 experienced the smallest average gains for Reading. 
 

Table 4 
Means (SDs) for cohorts 1–4 at times 1 and 3, for TOEIC listening and reading 

 Listening M (SD) Reading M (SD) 
Cohort Time  1 Time  3 Time  1 Time  3 
1 (n = 211) 235.7 (53.7) 310.7 (70.3) 177.4 (52.0) 245.4 (68.3) 
2 (n = 217) 231.5 (50.2) 304.4 (60.3) 185.0 (47.2) 242.8 (64.3) 
3 (n = 216) 279.5 (53.3) 334.0 (62.2) 227.7 (48.3) 285.8 (66.5) 
4 (n = 210) 267.7 (52.0) 342.5 (59.9) 197.7 (60.3) 284.4 (74.6) 

 
Intra-test correlations for both Listening-Listening, and Reading-Reading between Times 1 and 3, were quite similar for 
Cohorts 1, 2, and 4. Cohort 3, however, had much smaller correlations: Cohort 1: r = .55, r = .62 (r2 = .30, r2 = .38); Cohort 
2: r = .53, r = .55 (r2 = .28, r2 = .30); Cohort 3: r = .36, r = .30 (r2 = .13, r2 = .09); and Cohort 4: r = .61, r = .59 (r2 = .37, r2 
= .35). The strength of the correlations for Cohorts 1, 2 and 4 were two-to-four times that of Cohort 3. In short, the students 
in Cohorts 1, 2 and 4 were more consistent across the two years compared with Cohort 3.  

 
Paired sample t-tests, with a Bonferroni adjusted alpha level of .006 per test (.05/8), compared the scores from Time 1 and 
Time 3. Table 5 shows that for each cohort, scores at Time 3 for both Listening and Reading were significantly higher than 
at Time 1. Cohorts 1, 2, and 4 had medium-to-large effect sizes for Listening and Reading, while effect sizes were small-
to-medium for Cohort 3. (For effect sizes, see Plonsky & Oswald, 2014.) 

Table 5 
Cohort-level paired-sample T-tests with effect sizes (95% CIs) for TOEIC listening and reading, between Times 1–3 

Cohort Listening Reading 
1 (n = 211) t(210) = -17.96, p < .001 t(210) = -18.13, p < .001 
 -1.24 (-1.42, -1.06) -1.25 (-1.43, -1.07) 
2 (n = 217) t(216) = -19.83, p < .001 t(216) = -15.52, p < .001 
 -1.35 (-1.53, -1.16) -1.05 (-1.22, -0.89) 
3 (n = 216) t(215) = -12.17, p < .001 t(215) = -12.28, p < .001 
 -0.83 (-0.98, -0.67) -0.84 (-0.99, -0.68) 
4 (n = 210) t(209) = -21.70, p < .001 t(209) = -20.04, p < .001 
 -1.50 (-1.69, -1.30) -1.38 (-1.57, -1.197) 

 

Research Question 1 
 
There was evidence of RTM at the group level for all four cohorts, for both Listening and Reading, respectively. Small 
negative correlations were observed between scores at Time 1 and change in scores at Time 3 for Cohorts 1 (-.26, -.18), 2 
(-.33, -.21) and 4 (-.30, -.26). Moderate negative correlations were observed for Cohort 3 (-.47, -.41). In all, the group-level 
RTM effects were found to be small-to-moderate. In addition to group-level analysis, RTM was also investigated for 
individuals. Results are reported in Table 6. For Cohorts 1–4, approximately 50–53% had scores at Time 3 that were greater 
than their RTM expected (estimated) scores for both Listening and Reading. The number of students per cohort with scores 
greater than their RTM expected scores for both skills was 31–35%. No large differences were observed between skills or 
between cohorts. In three chi square tests, rows were represented by the number of students making gains greater than the 
expected RTM (True) or not (False); columns were the cohorts. The chi square statistics were small and had non-significant 
p-values. 
 
There was also evidence of score gains beyond the SEdiff. As shown in Table 7, a large majority of students in all four 
cohorts made gains greater that the estimated SEdiff, for both Listening and Reading. For Listening, Cohorts 1, 2, and 4 
experienced similar gains. Approximately 85% of the students in these cohorts had gains that were greater than the SEdiff. 
In contrast, only 73% of students in Cohort 3 did so. For Reading, the percentage of students who saw gains ranged from 
76-81% across all four cohorts. The percentage of students who experienced gains on both skills was similar for Cohorts 1, 
2 and 4, but much less for Cohort 3. The three chi square tests resulted in significant chi square statistics, largest for 
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Listening, and smallest for the combined score. 
 
Regarding gains greater than the ETS SEdiff, more than three-quarters of the students in Cohorts 1, 2 and 4 saw gains in 
Listening. Cohort 4 also saw similar gains for Reading, whereas the percentage of students in Cohorts 1–3 who experienced 
gains in Reading ranged from 63-68%. The percentage of students who gained on both skills was greatest for Cohort 4, and 
smallest for Cohort 3. In Cohort 3, fewer than half of the students gained on both skills. Note that for all four cohorts, for 
both skills, the ETS SEdiff (i.e., 35 scale points) was greater than the estimated SEdiff (i.e., 16–21 scale points, depending on 
skill and cohort). The three chi square tests resulted in significant chi square statistics, which was largest for Reading. Based 
on the results above, students in Cohort 4 made the largest gains, followed by students in Cohorts 1 and 2, and lastly Cohort 
3.  

Research Question 2 
 
Two multiple linear regression models using forward data entry, one each for Listening and Reading, were run to estimate 
the difference in differences between cohorts at Time 1 and Time 3. For Listening the model explained 31.4% of the 
variance in Listening scores, F(7, 1702) = 111.04, p < .001, R2 = .314, and for Reading the model explained 29.4% of the 
variance, F(7, 1702) = 101.23, p < .001, R2 = .294. Table 8, the table of coefficients, with Cohort 1 as the reference (i.e., 
baseline category), shows the unstandardized coefficients (i.e., the scores in TOEIC scale scores), including difference in 
differences (bolded and highlighted). The interpretations of the coefficients are shown below the table. The means at the 
ends of lines 1–8 and 9–16 are the means for Listening and Reading for each cohort at Times 1 and 3 that were shown 
previously in Table 4 (with small differences due to rounding). 

 
Listening: 

1. Intercept: Cohort 1 m at Time 1 = 235.7 
2. D1: Cohort 2 m at Time 1: 235.7 - 4.2 = 231.5 
3. D2: Cohort 3 m at Time 1: 235.7 + 43.8 = 279.5 
4. D3: Cohort 4 m at Time 1: 235.7 + 32.0 = 267.7 
5. Post: Cohort 1 m at Time 3: 235.7 + 75.0 = 310.7 
6. D1*Post: Cohort 2 m at Time 3: 235.7 - 4.2 + 75.0 - 2.2 = 304.4 
7. D2*Post: Cohort 3 m at Time 3: 235.7 + 43.8 + 75.0 - 20.6 = 334.0 
8. D3*Post: Cohort 4 m at Time 3: 235.7 + 32.0 + 75.0 -0.17 = 342.5 
 

Reading: 
9. Intercept: Cohort 1 m at Time 1: 177.4 
10. D1: Cohort 2 m at Time 1: 177.4 + 7.6 = 185.0 
11. D2: Cohort 3 m at Time 1: 177.4 + 50.4 = 227.7 
12. D3: Cohort 4 m at Time 1: 177.4 + 20.4 = 197.7 
13. Post: Cohort 1 m at Time 3: 177.4 + 68.0 = 245.4 
14. D1*Post: Cohort 2 m at Time 3: 177.4 + 7.6 + 68.0 - 10.2 = 242.8 
15. D2*Post: Cohort 3 m at Time 3: 177.4 + 50.4 + 68.0 - 9.9 = 285.8 
16. D3*Post: Cohort 4 m at Time 3: 177.4 + 20.4 + 68.0 + 18.6 = 284.4 

 
In short, all four cohorts made large gains on Listening, but Cohort 3 made fewer gains. Cohorts 1, 2 and 4 had similar 
outcomes for Listening, gaining on average approximately 75 TOEIC scale points. The difference in differences in TOEIC 
scale points between Cohorts 1 and 2 (75 - 2.17 = 2 points) and Cohorts 1 and 4 (75 - 0.17 = 0 points) were small and 
similar, and these differences were not significant (p = .785, p = .983). Also, the difference in differences between Cohorts 
4 and 2 was also 2 scale points (74.83 - 72.83). Note that this p-value was not calculated for this comparison but is estimated 
to be not significant. Cohort 3 gained, on average, 55 points. The difference in differences between Cohort 1 and 3 was 
approximately -21 TOEIC scale points (75 - 20.56), and this was significant (p < .010). The difference in differences 
between Cohorts 2 and 3, and 3 and 4 were similarly large, 18 scale points (72.83 - 54.44) and 20 scale points (74.83 - 
54.44). Note that the p-values were not calculated for these latter two comparison, but they are estimated to be significant. 

 
Also, while all four cohorts made large gains on Reading, Cohort 4 showed the greatest gains at approximately 87 TOEIC 
scale points. The difference in differences between Cohort 1 and 2 was -10 (-10.20) scale points (p = .221), between Cohort 
1 and 3 was -10 (-9.93) scale points (p = .233), and between Cohort 1 and 4 was 19 (18.60) scale points (p = .027). The 
difference in differences between Cohorts 4 and 2, and 4 and 3 were similarly large, at 29 scale points (86.61 - 57.81) and 
29 scale points (86.61 - 58.08). Note that the p-values were not calculated for these two comparisons, but they are also 
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estimated to be significant. 
 

Comparing gains for Listening, average gains for Cohorts 1, 2, and 4 were approximately 137% greater than the average 
gains made by Cohort 3. Comparing gains for Reading, average gains for Cohort 4 were approximately 150% greater than 
the average gains made by Cohorts 2 and 3, and 128% greater than Cohort 1. 

 
Although combined TOEIC scores were not analyzed in detail above, a multiple linear regression, using forward data entry, 
was also run to estimate the difference in differences between cohorts at Time 1 and Time 3 in combined TOEIC scores. 
The model explained 35.4% of the variance in combined TOEIC scores, F(7, 1702) = 133.33, p < .001, R2 = .354. On 
average Cohort 1 gained 143.0 TOEIC scale points, Cohort 2 gained 12.4 fewer points (p = .392), Cohort 3 gained 30.5 
fewer points (p = .035), and Cohort 4 gained 18.4 more points (p = .205). 

 
Based on the approximate number of class hours over two years (325), these gains per skill, per cohort, represent 
approximate hourly gains of 0.17–0.23 scale points for Listening, 0.17–0.27 scale points for Reading, and 0.35–0.50 scale 
points for combined TOEIC.5 The results are summarized in Table 9. Cohorts 1, 2, and 4 made similar gains per class hour 
for Listening. For Reading, Cohort 4 made the most hourly gains. In all, the largest gains were made by Cohort 4, followed 
by Cohort 1. The fewest gains were made by Cohort 3, which might imply that two years of online classes had a deleterious 
effect on TOEIC scores for this cohort. 

Limitations 
 

There are several important limitations to the study. First, known differences among the students within cohorts were 
ignored for this study. For example, students in the two faculties perform differently on CASEC and TOEIC tests. On 
average, the scores from the Faculty of Economics are significantly higher than those of the Faculty of Human Sciences, 
and anecdotally, their motivations to learn English differ because their career paths differ greatly. In addition, there are also 
known differences between students who enter on general examinations (GT) and those who enter on selected or 
recommended examinations (RS) (i.e., GT > RS). However, these differences were ignored for this study because the 
percentage of students within each faculty, and percentage of students based on entrance type are similar among the four 
cohorts. In short, there are differences within cohorts, but the cohorts are parallel. However, it is plausible that the two years 
of online learning affected negatively one of these groups more than another. That is a question for future research.  

 
A second limitation is that TOEIC data from Time 2 were not analyzed. Adding data from Time 2 might have helped to 
clarify how cohorts changed after Year 1 and Year 2 in the EPGM. Importantly, while Cohorts 2 and 4 both experienced 
one year of face-to-face classes and one year of online classes, they did so differently, Cohort 2 had face-to-face classes in 
their first year, whereas Cohort 4 had face-to-face classes in their second year. Cohort 3 had online classes in both years of 
the EPGM. Adding data from Time 2 might have helped to clarify how these differences in classes affected TOEIC scores. 
Unfortunately, Cohort 1, the cohort with two years of face-to-face classes, did not take TOEIC at Time 2, which adds further 
complications. In addition, the university where this study took place is a small university that only opened in 2018 and 
only four cohorts of students have completed the EPGM. Although CASEC scores have showed that incoming first-year 
students are similar on average, the university does not have a long history to compare cohorts from before COVID-19. 

 
The final and perhaps most important limitation relates to the reliability of the online TOEIC, especially from 2020 when 
it was first used by a large number of institutions in Japan. To the best of my knowledge, ETS and IIBC have yet to release 
detailed research reports. Reports released to date have been limited to annual mean scores of the TOEIC L&R, which show 
that in 2020 when the online test was introduced, average TOEIC scores grew nationwide, but have since fallen (IIBC, 
2022). As noted, this rising-falling pattern was mirrored in the present data. To be sure, the most recent TOEIC Score User 
Guide indicates that the reliability for the TOEIC L&R is unchanged, α =.90 (ETS, 2022). However, a reasonable question 
is whether the results reported here for Cohort 3 are an artifact of a lower quality test in the spring of 2020 when Cohort 3 
first took this test.  

Conclusion 
 

The current study aimed to investigate whether Cohort 3, a group which experienced only online classes during 2020–2022, 
experienced gains at similar rates as other cohorts on TOEIC at a small regional university in central Japan. To this end, 
gains, in relation to RTM and SEdiff , were examined. At the group level, Cohort 3 appeared to show more RTM than other 
cohorts, but at the individual level, a similar percentage of students, approximately 50% in each cohort, experienced gains 
greater than their expected RTM scores. In addition, approximately 75–85% of students in each cohort, on both skills, had 
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gains that were greater than the estimated SEdiff, and approximately 58–79% had gains that were greater than the ETS SEdiff. 
It was noted, however, that fewer students in Cohort 3 experienced gains greater than the ETS SEdiff. The size of the 
estimated SEdiff used in this study were approximately 60% the size of the ETS SEdiff. As Cohort 3 made gains similar to 
the other cohorts on the former but not the latter implies that gains made by individual students in Cohort 3 were, on average, 
smaller compared with students in other cohorts, and this we know from other analyses reported above.  

 
This study is valuable in that an analysis tool that is not commonly used in applied linguistics was adopted. The quasi-
experimental difference-in-differences technique was used to estimate the amount of gains made by each cohort, relative to 
each other, while accounting for their different starting points. The results showed that for Listening, Cohorts 1, 2, and 4 
made gains, and that Cohort 3 made significantly fewer gains. For Reading, Cohort 4 made the greatest gains, significantly 
different from the other cohorts. A number of limitations were noted. In particular, the quality of the online TOEIC at Time 
1 for Cohort 3 causes concern. However, without evidence from ETS or IIBC on the test quality, the tentative conclusion 
is that the smaller percentage of gains made by members of Cohort 3 was most likely due to their EPGM classroom learning 
experiences. That is, compared with other cohorts, Cohort 3 had two years of online classes, compared with zero (Cohort 
1) or one year (Cohorts 2 and 4), and this negatively impacted learning for Cohort 3 as measured by one standardized 
language test, the TOEIC L&R. 
 
Notes 
1 The TOEIC testing program includes Listening and Reading (TOEIC L&R) and Speaking and Writing (TOEIC S&W). 
In this paper, unless otherwise indicated, TOEIC refers to the TOEIC L&R.  
2 In most studies of COVID-19 affected learning loss, losses were typically greatest for children from disadvantaged or 
lower socioeconomic groups, but these differences, while important, are not a focus of this paper.  
3 In this study, initial-letter capitalised Listening or Reading refer to the TOEIC skill-based tests. Without an initial capital 
letter, listening or reading refer to the skills in general.  
4 Cid et al. (2017) reported on a study involving Japanese (n = 2045) and Korean (n = 1628) test-takers, most likely 
representing a greater range of abilities than are found at one Japanese university. As one reviewer pointed out, using the 
reliability coefficient from Cid et al. (α =. 94) to estimate SEdiff in the current study is problematic because it likely results 
in a deflated SEdiff. Unfortunately, as Koizumi et al. (2015) noted, it is not possible to estimate the reliability of the 
TOEIC L&R for one’s institution. Using the ETS-reported α = .9 reliability coefficient instead results in SEdiff (ranging 
from 21.1 to 27.0) that are 129% larger than the SEdiff estimates shown in Appendix B. However, using this second 
reliability coefficient is also problematic because it is based on results from millions of test-takers worldwide. Also, ETS 
does not report SDs. Therefore, a workaround is to include the reliability reported by Cid et al. (2017) and the SDs from 
Shōzan University. Due to the problematic nature of estimating an SEdiff without knowing the reliability of the test for one 
institution, I also included a second calculation based on the much larger SEdiff of 35 (ETS, 2022). The inaccuracy of the 
SEdiff for the students at Shōzan University is an obvious limitation of this study. 
5 The same reviewer also noted that gains per hour are likely not uniform for students within different score bands. 
Indeed, Saegusa (1985) reported on this. For example, he estimated that an employee (not a student) would need 
approximately 450 hours to increase their combined TOEIC L&R score of 450 to 650, but an employee would need 500 
hours to increase their score from 650 to 850.  
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Appendix A 

Calculations for Evidence of RTM 
 
Expected posttest score = My + rxy(SDy/SDx)(X – Mx) 

 
Cohort 1 
Listening = 310.7 + (.55)(70.3/53.8)(X – 235.7) 
  = 310.7 + (.55)(1.31)(X – 235.7) 
  = 310.7 + (0.721)(X – 235.7) 
 
Reading = 245.4 + (.62)(68.3/52.0)(X – 177.4) 
  = 245.4 + (.62)(1.31)(X – 177.4) 
  = 245.4 + (0.814)(X – 177.4) 
 
Cohort 2 
Listening = 304.4 + (.53)(60.3/50.2)(X – 231.5) 
  = 304.4 + (.53)(1.20)(X – 231.5) 
  = 304.4 + (0.637)(X – 231.5) 
 
Reading = 242.8 + (.55)(64.3/47.2)(X – 185) 
  = 242.8 + (.55)(1.36)(X – 185) 
  = 242.8 + (0.749)(X – 185) 
 
Cohort 3 
Listening = 334 + (.36)(62.2/53.3)(X – 279.5) 
  = 334 + (.36)(1.17)(X – 0.32) 
  = 334 + (0.420)(X – 0.32) 
 
Reading = 285.8 + (.30)(66.5/48.3)(X – 227.7) 
  = 285.8 + (.30)(1.38)(X – 227.7) 
  = 285.8 + (0.413)(X – 227.7) 
 
Cohort 4 
Listening = 342.5 + (.61)(59.9/52.0)(X – 267.7) 
  = 342.5 + (.61)(1.15)(X – 267.7) 
  = 342.5 + (0.702)(X – 267.7) 
 
Reading = 284.4 + (.59)(74.6/60.3)(X – 197.7) 
  = 284.4 + (.59)(1.24)(X – 197.7) 
  = 284.4 + (0.730)(X – 197.7) 
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Appendix B 

Calculations for Evidence of Growth beyond SEdiff  
 
 

Cohort 1 
Listening = (53.754) * (√[2 – (.94) – (.94)] 
  = (53.754) * (.346) 
  = 18.599 
 
Reading = (51.976) * (√[2 – (.94) – (.94)] 
  = (51.976) * (.346) 
   = 17.984  
 
Cohort 2 
Listening = (50.231) * (√[2 – (.94) – (.94)] 
  = (50.231) * (.346) 
  = 17.380 
 
Reading = (47.232) * (√[2 – (.94) – (.94)] 
  = (47.232) * (.346) 
   = 16.342 
 
Cohort 3 
Listening = (53.514) * (√[2 – (.94) – (.94)] 
  = (53.514) * (.346) 
  = 18.516 
 
Reading = (48.286) * (√[2 – (.94) – (.94)] 
  = (48.286) * (.346) 
   = 16.707 
 
Cohort 4  
Listening = (51.992) * (√[2 – (.94) – (.94)] 
  = (51.992) * (.346) 
   = 17.989 
 
Reading = (60.335) * (√[2 – (.94) – (.94)] 
  = (60.335) * (.346) 
  = 20.876 
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Appendix C  

Dummy Codes Used in the Difference-in-Differences Analyses 
 
(Cohort:) (D1) (D2) (D3) (Post, i.e., not post treatment)  
1x: 0000 
2x: 1000 
3x: 0100 
4x: 0010 
(Cohort:) (D1) (D2) (D3) (Post, i.e., not post treatment)  
1y: 0001 
2y: 1001 
3y: 0101 
4y: 0011 
 
 
 
 
 


