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Avrticle

Using difference-in-differences to compare cohort-level TOEIC L&R scores
Jean-Pierre J. Richard
richard.jean-pierre@u-nagano.ac.jp

The University of Nagano
https://doi.org/10.37546/JALTSIG.TEVAL27.1-1

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.

Keywords: TOEIC, online learning, COVID-19, regression to the mean, standard error of difference, difference-in-differences, pretest-posttest
data, Japanese university students

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 Shozan 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&R?), 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 (Betthauser 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,
etal., 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" (lwabuchi 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 (lkeda & 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 Listening® 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 (SEqirr) was small, 23% for the online learners but 29% for the classroom-based learners.

The inclusion by Nagata (2022) of a discussion of SEqif 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 SEgit 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. Isthere 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 SEis?
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 (I11BC, 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 Cohort 2 Cohort 3 Cohort 4
(n=211) (n=217) (n =216) (n =210)
Year of entry 2018 2019 2020 2021
CASEC (M)? 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: 12 = .005, 12,=.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 4 x2 x? test for independence was carried out to assess the

distribution of outliers across cohorts. The test was not significant: x? (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 + Iy (SDy/SDy)(X - My) (1)
where My is the mean score at Time 3, ryy is the correlation between scores at Time 1 and Time 3, SDy and SDy are the

standard deviations at Time 3 and Time 1 respectively, My 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, x? 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 (SEgirr). The percentage of students with score gains beyond the SEirr were estimated, using
the probability score of 68%, with equation (2).

SEifr = (Time 1 SD) * (V[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 a =.90 for both
Listening and Reading (ETS, 2022, p. 19); however, ETS researchers reported a reliability coefficient of a =.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.* For calculations, see Appendix B. A second calculation using the known SEgi (ETS, 2022) was undertaken.
The percentage of students with score gains beyond this SEgis (i.e., +35 for each of Listening and Reading) were calculated.
In addition, x? 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 & Magalhées 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 (Texpectea) @S the control group (C). However, the
actual outcome of the treatment group (Tonserved) iS different and is attributed to the treatment effect. The estimated true
treatment effect is thus not the difference between Tonserved aNd Co, but rather the difference between Topserved aNd Texpecteds

Figure 1
Representation of a basic difference-in-differences model

Tobserved
Texpected
T1 C2
C:

Time 1 Time 2

represented by the small red line.
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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).
8DD = YTreat,Z - [YTreat,l + (YControI,Z - YControI,l)] (3)

where 8pp represents the difference in differences; Yrrea1 and Yrrear2 represent the average of the treatment group at Times
1and 2, and Y control,1 @nd Y control.2 Fepresent 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 (YTreat,l) 268 (YControl,l) 281 (YTreat,l)
Post (Time 2) 330 (YTreat,Z) 342 (YControI,Z) 355 [YTreat,l + (YCOntrol,Z - YControI,l)]

Researchers can also calculate difference in differences using regression analysis, with dummy codes, for example,
Drrear, (0 = no treatment; 1 = treatment), and Drosr, (0 = not post-treatment, 1 = post-treatment), as shown in equation (4).

Yi = bo + 8tDrreati + 8tDrosti + 8on(DrreaTi)(DrosTi) 4

where Y; represents the predicted outcome variable. The ordinary least squares estimate of 8pp 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 95% CI*

Model (H ) Coefficients SE p* Lower Upper
(Intercept) 268.01 4.02 <.001 260.09 275.75
DrreaTi 12.54 551 0.021 1.76 23.42
Drosri 74.34 5.88 <.001 62.52 85.47
Drreati *Drosri -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, b, (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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6 Using Difference-in-Differences

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 (r? =.30, r? = .38); Cohort
2:r=.53,r=.55(r?=.28, r>=.30); Cohort 3: r = .36, r = .30 (r> = .13, r2 = .09); and Cohort 4: r = .61, r = .59 (r?= .37, r?
=.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% ClIs) 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 SEqi. As shown in Table 7, a large majority of students in all four
cohorts made gains greater that the estimated SEgis, 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 SEgis.
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 SEgirr, 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 SEqis (i.e., 35 scale points) was greater than the estimated SE.is (i.€., 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, R? = .314, and for Reading the model explained 29.4% of the
variance, F(7, 1702) = 101.23, p < .001, R? = .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:
Intercept: Cohort 1 m at Time 1 = 235.7
D1: Cohort2 mat Time 1: 235.7 - 4.2 = 2315
D2: Cohort 3 m at Time 1: 235.7 + 43.8 = 279.5
D3: Cohort 4 m at Time 1: 235.7 + 32.0 = 267.7
Post: Cohort 1 m at Time 3: 235.7 + 75.0 = 310.7
D1*Post: Cohort2 m at Time 3: 235.7 - 4.2 + 75.0 - 2.2 =304.4
D2*Post: Cohort 3 m at Time 3: 235.7 + 43.8 + 75.0 - 20.6 = 334.0
D3*Post: Cohort 4 m at Time 3: 235.7 + 32.0 + 75.0 -0.17 = 342.5

NG~ WNE

Reading:
9. Intercept: Cohort 1 mat Time 1: 177.4
10. D1: Cohort2 mat Time 1: 177.4 + 7.6 = 185.0
11. D2: Cohort 3 m at Time 1: 177.4 + 50.4 = 227.7
12. D3: Cohort4 mat 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: Cohort2 mat Time 3: 177.4 + 7.6 + 68.0 - 10.2=242.8
15. D2*Post: Cohort 3 mat 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, R? = .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.® 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 I1BC 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 (1I1BC,
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, a =.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 SEgiss, 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 SEgir, and approximately 58-79% had gains that were greater than the ETS SEgitr.
It was noted, however, that fewer students in Cohort 3 experienced gains greater than the ETS SEgi. The size of the
estimated SEgix used in this study were approximately 60% the size of the ETS SEitr. 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 1IBC 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

! 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.

% 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. (a =. 94) to estimate SEgit in the current study is problematic because it likely results
in a deflated SEgir. 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 a = .9 reliability coefficient instead results in SEgi (ranging
from 21.1 to 27.0) that are 129% larger than the SEgis 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
Shozan University. Due to the problematic nature of estimating an SEis without knowing the reliability of the test for one
institution, 1 also included a second calculation based on the much larger SEgis of 35 (ETS, 2022). The inaccuracy of the
SE.gir for the students at Shozan University is an obvious limitation of this study.

® 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 + ry(SDy/SDy)(X - My)

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 SEdis

Cohort 1

Listening= (53.754) * (V[2 - (.94) - (.94)]
= (53.754) * (.346)
=18.599

Reading = (51.976) * (V'[2 - (.94) - (.94)]
=(51.976) * (.346)
=17.984

Cohort 2

Listening= (50.231) * (V[2 - (.94) - (.94)]
=(50.231) * (.346)
=17.380

Reading = (47.232) * (V[2 - (.94) - (.94)]
= (47.232) * (.346)
=16.342

Cohort 3

Listening= (53.514) * (V[2 - (.94) - (.94)]
= (53.514) * (.346)
=18.516

Reading = (48.286) * (V'[2 - (.94) - (.94)]
= (48.286) * (.346)
= 16.707

Cohort 4

Listening= (51.992) * (V[2 - (.94) - (.94)]
=(51.992) * (.346)
=17.989

Reading = (60.335) * (V[2 - (.94) - (.94)]
= (60.335) * (.346)
=20.876

Shiken 27(01). June 2023.



14  Using Difference-in-Differences

Appendix C
Dummy Codes Used in the Difference-in-Differences Analyses

(Cohort:) (D1) (D2) (D3) (Post, i.e., not post treatment)
1,: 0000
2x: 1000
3x: 0100
4,: 0010
(Cohort:) (D1) (D2) (D3) (Post, i.e., not post treatment)
1,: 0001
2y: 1001
3y: 0101
4,: 0011
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Introduction

This guide will walk you through getting your data into jMetrik and running an item analysis. jMetrik does many more things than just classical
test theory (CTT) item analysis, though. You may want to explore more as you learn. Rasch/IRT analysis, DIF analysis, multiple models, etc., are
all available! But for now, let's just look at some items with CTT analyses.

Keywords: software, how-to, item analysis

Necessary software
You need the following software:
1. Atext editor

—Not a word processor—a program that is just for working with text files. | recommend Notepad++ for Windows or
BBEdit for Mac (the free version is fine). If you already have a text editor you like (e.g., Sublime, Atom); you don't
need me to tell you what a text editor is.

2. [Metrik
—Of course!

3. Microsoft Excel
—Or an Excel-alike such as LibreOffice Calc. Please don't try to use Apple Numbers for anything.

Overall process
The process has the following steps:

1. Installing jMetrik

2. Doing the analyses in jMetrik

3. Exporting your analyses to text and/or CSV
4. Extra: Getting your data into jMetrik

Let's begin!

1. Installing jMetrik

The installation files can be downloaded from the jMetrik download page here. Please refer to the platform-specific
instructions below.

Windows

Unless you know that you have Java installed (you probably don't), please download the "Windows Installer with JRE"
installer from the jMetrik download page as shown below.

o Windows Installer with JRE. This file is an executable file for installing jMetrik to a computer running Windows

(Vista, 7. 8, 10). This file includes the Java Runtime Environment (JRE). Only download this file if you do not have

Java installed on your computer.

After downloading, simply install the software. By default, the software will start after installation, but there's nothing to
do with it yet, so please just close it.
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Macintosh

macOS 12 (Monterey) and above does not like the Java installer used by jMetrik, and claims you need to log in as root (the
highest-level user of your computer, which is disabled by default) to install. Doing this is possible?, but should be avoided
by novice users. A workaround for more novice users is to install Java separately, then run jMetrik directly. Novice
instructions follow, and a video of the process may be viewed here.

Step 1. Install Java

You will need to install Java manually and then run jMetrik as a file. Don't be alarmed. Java is just software that other
software can run on. That's why the program can run on Windows, Mac, Linux... whatever, and still look the same. It's
actually running in a Java virtual machine. There's nothing you need to do but install it.

1. Download Java from here.

Download Java for macOS
Recommended Version 8 Update 351 (filesize: 85.77 MB)

Relexse date: Octobor 18, 2022

Important Oracle Java License Information

The Oracle Java Li hanged for rel starting April 16, 2019,

The Oracle Technalogy Network Lizense Apreament for Oracle Java SE 15 substantially
different from prior Dracke Java licenses. This license permits certain uses, such as personad

use and developrment use, at No Cost — but other uses autharized under prior Oradie Java
licenses may no loager be avadable. Please review the terms carefully before downioading
and using thes product. An FAQ is svailable bere

Commarcal icense and support 5 availlable with a low cost Java 55 Subisorption

Dowrdoad Java %

By downloading Java you acknowledge that you have rmad and acceptod
the termrs of the Oracle Techenlogy Metwock License Agreemant far Oracln

Jevn SE

2. Double-click the Java installer disk image.

NOTE: The name will be slightly different as new versions come out.

b

e

jre-Bu3bi-
Mmacosx-x64.dmg

3. A window will open with the installer icon. Double-click the installer.

r
g @

~ -L"f £

Java 8 Update 351

! Refer to the Apple support page on enabling/disabling the root user (https://support.apple.com/en-us/HT204012). Once
enabled, log in as root and install the jMetrik package that includes the Java Runtime Environment (JRE). Then, log out
as root and log in with your normal administrator account. Finally, disable the root user again. jMetrik will run normally
and not request root access again.
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4. Apple will then ask you if you really want to run the software you have just double-clicked. Tell them that yes, in fact,

you do want to do the thing you have just done. Click “Open."

s ?
Q

“Java 8 Update 361" is an app downloaded from the
Indemnat. Are You sure you want 10 open it?

Bhow Ohk Imagn

Cancul

Dan't wam me when apening apptications an this dsk imoge

5. The installer opens. Click “Install," even though “Remove," bizarrely, is the default.

3 Install Java 8 Update 351

Welcome to Java - Updated License Terms

The tarms uncher which this waesion of the x0fwery & Scensed
harew changed
Updsted License Agoement
This version of the Java Runtime s lizensec only for persoral {non-
commercis) deskiop and laptop wse.
Commercial uso of This softwiare roquires & separate Ncerse from Oracle of
Troon your scfiware vendor.
Click atl 10 sccupt the [censs agreomant and netal Javs now or cick
Seemove to uninstall It from your systom
No persans information is gathered ax part of our inplall process
Detals cn tho mdormation we coloct

6. You will need to enter your Mac password to continue.

et

MacJREInstaller

Javn B Upcdote 381 requres peemysnion to
wontinum

Enter your password 1o allow this,
Test User

( RAAA L ALl )

e

7. Apple will then helpfully tell you that you have installed things that can run. This is very helpful information indeed.

Click the Xes on these and never think about them again.

o G Q 2 FriNoev2s 16:21

mm
mwaﬂnﬂﬁmmmmm
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8. Finally, the installation will finish. Click “Close."

e Install Java 8 Update 351

+  You have successfully installed Javs 8 Update 351,

You will be prompted whan Jave updatas are availabie, Always install
updates 1o get the latest performance and security improvements,

Mare infarmation about updata sattings

-

Step 2. Download and decompress jMetrik

[N

1. Download the Mac OSX Archive File installer from the jMetric download page as shown below.

» Mac OSX Archive File This file file that can be extracted to a location on your computer. This file dees not
include the JRE. It is a good option if your IT manager does not allow you to use executable files.

2. Move the downloaded file to someplace convenient. (The Downloads folder is not convenient.)
3. Double-click the archive file.

imetrik_macos_4_
11 _java7_jre.tgz

4. A folder called “jmetrik" will appear. Open it.

jmetrik '

5. Right-click the “jmetrik-4.X. X jar" file (NOT the “jMetrik" file) and select “Open":

-
u
iMetrik Open With >

Move to Trash

Cat Infn

—If you double-click it, you will get a message refusing to open it because it is from an “unidentified developer." We are
bypassing that.
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6. You may get a message asking if you really want to open it. Click “Open."

?

macOS cannot verify the
developer of “jmetrik-4.1.1.jar",
Are you sure you want to open it?
By opening this app, you will be
overriding system security which can
expose your computer and personal
information to malware that may harm
your Mac or compromise your privacy,

itemanalysis.com

7. The software will (finally) open.

2. Getting your data into jMetrik

jMetrik reads plaintext files. There are myriad ways to make them, but I'm going to show you the way that | prefer. (NOTE:
I am showing the process on Windows, but the process on the Mac is exactly the same.)

The overall process is as follows:

1. Make a data file for use in jMetrik
2. Make a score file for use in jMetrik

Step 1. Making the data file for jMetrik

1. Open your data file in Excel.

2. Select the columns (you can click the row names and drag) with the data for items you'd like to analyze and copy
them (ctrl-C on Windows, 38-C on Mac, or click the “Copy" button on the Home tab of the ribbon, or right-click
and select “Copy"—however you normally do it!). Only copy the columns with data in them. You do not want
any columns with information like student numbers or names. Just the answers.

A RN
LES i)
i L N o L e o I L T T O T SR R R NN TR
o - nmmuuu.-‘mmmmmn-mmmnm‘unmm-mlmmmm-x-u-nJv
+ Sooet S8 . b & 4l 3 [ R R Rt ) T R T — - ~
vhe (&l 00 e N I S S T S TR R I T R I
o Yooz e e A Tt Y RV e B el s SGiA B oy
e T L S S S e S I A S Copy the columns
e T T Y el
o R O S e R e S S T T S (T T S B S S I T T e containing your data.
3ol [ R R B R S T SR U S I S A e T N R TR Tt |
1 Roonn [0 S SRR IR N T NN A S S I DU S R SR S B I I N - -
: L T R T T L YA RS ST
theu Lo w0 b € W i h e b e v a b e e oAy LA I IO IR A
ahany I RS N A 2 B H ) ) 1 L IR Y I R I D A R B N N A B R B T LR SR IR Y e
<tou 0w a e # ale oo b oae e v el e e b e A0S IR TR NG R R
-l;n LJRR N R R R N AL B L S T R N I RO RN T AR S L R ) U NN RS
AL

3. Make a new file in your text editor (by default, most editors make a new file when you open them).
4. Paste into the new text file (ctrl-V on Windows, 8-V on Mac, right-click...).
5. The top line needs to be the “names" of the questions. Simply highlight and delete anything above that.
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|
6. Save the file with an easy-to-identify name (e.g., ReadingABCD.txt).

Step 2. Making the score file for jMetrik

jMetrik needs to be given information on how to score the data. This can be done in jMetrik directly, but it's time-consuming.
I find it much faster and easier to simply give it a file with the code it needs. | have prepared an Excel file that creates these
files:

https://hosted.jalt.org/teval/sites/jalt.org.teval/files/jMetrik%20Score%20File%20Maker.xls

—The file includes text boxes that tell you how to use it. It can be adapted to be used with any data you have with minimal
changes.
1. Open the “jMetrik Score File Maker.xIs" file and make sure it is open to the “jMetrik Key" tab.

2. Return to your dataset in Excel and copy the key and names of your items. Take care to only copy the key and
the question names.

W = Y v E By mEMNE I =
v Copy the key and
question names ONLY.

. ’
r'lll’:"lrrihd-b-{nlttuh-o.t,a.lo,-d
Wi ATL W16 AN Wi ahal e i i e e A O s e R WL e e

.......

3. Paste your item names and key into the jMetrik Score File Maker. Be sure to paste values only. You may neet to
transpose (Click the first row in the “Key" column and then click the drop-down arrow next to “Copy" in the
Home tab of the Ribbon. Select “Paste Special™ and in the window that appears, select “Values" and—if
necessary—“Transpose," then click OK.)

C D ¥ ' G

me Weight Scoring Metrik Database N
$ 1 108 WeranpTesl
1008
A

1 0% .
10 n; Dascription and

(it Pate Uptons

& R |
e . 4 v
e 9 \ 000 Thit bt 200 rasvise: of
'aes N 2004 Sasen 2t % argd ao

4. (May be necessary) If you need to add or remove lines, do so. Be sure that the first column of sequential numbers
goes all the way down, and you copy the “Scoring" code down if you have more than 30 items.
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5. Enter the jMetrik database and table names you plan to use. NOTE: These must match what you make in
JjMetrik later so that jMetrik knows how to use the score file!

5] H

JMetrik Database Name:  [Metrik Data Table Name:
NomwayTest | Reading ABCO |

6. Click on the “jMetrik Score File" tab.

7. (May be necessary) If you need to add or remove lines, do so. Ensure that you do not lose the last two lines of the
gray cells, as they tell jMetrik what database and table the scoring data pertains to.

8. Selectand copy the gray cells.

| Copy the gray cells. Be sure | |
you have a line for every

item, have no extra lines, and
do not lose the last 2 lines!

9. Make a new file in your text editor.
10. Paste into the new text file.
11. Save the file with an easy-to-remember name (e.g., “Reading Score File.txt")

Now you can do the analysis in jMetrik!

3. Doing the analysis in jMetrik

jMetrik uses a database with tables of information in it to do the analyses. For this reason, there are a few steps we need to
take before we can start working on a project. The basic process is as follows:

Make and open a new database

Import data

Import the score file and run it

Run the analyses

B oopp e

You can use the same database as much as you like, but | recommend making a new one for any new test. For example, it
would make sense to use the same database for all of the sections of a particular test, but if you started working on a different
test, it would make sense to make a new one and use that instead.

You will need to open a database every time you use the program. Don't be alarmed if you start the program and you
don't see anything listed. You just need to tell it which database you want to use!
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Making and opening a new database

1. Start jMetrik (if you are using a non-Intel Macintosh, it might take a little while to start the first time, as Rosetta 2
needs to make a translated binary to run on the Apple ARM CPUs—if you don't know what that means, don't
worry; just wait. It will run normally after the first time.).

2. Go to the Manage menu and select “New Database..."

3. Inthe window that comes up, give your database a name (e.g., “ReadingTest") and click “Create." NOTE: This
name must match the database name you set in the "jMetrik Score File Maker** Excel file!

Slas =
& Delete Database,,
o Tabk Descriptiond...
W import Data
Imporn SFSS file..
+ Export Data
Export as SPSS fie...
&9 Dedere Tabie

Create New Databass
Databhase Mame: | MorsayTesq

) Subset Cases...
Subrser Varinbles
& Delete Varables

Creape k Cangel |

4. Return to the Manage menu and select “Open Database..."
5. Select your database from the list and click “Open."

Pe fdn Log BESIBBER Transtoem Arahze Graph Commands Melp

& &F 508

ard vail
Diwte Dalabaie

& Tabh Descrptioen

s Dalabvisa

Subzet Cases

Sebsst Varaties
& Dedete Variables

Open [ Cangal
ke A

Importing data
(See the next page for a diagram.)

1. Go to the Manage menu and select “Import Data..."
Give a name to your table (e.g., “ReadingABCD").

NOTE: This name must match the table name you set in the “jMetrik Score File Maker" Excel file, if you're
making your own files!

Click “Browse" and locate the score file you made.

Select “Tab" for the Delimiter and “In first row" for the Variable Names.
Click OK.

On the “Import" window, click “Import."

No gk
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e Lt oy TR Travshars vl Gomph, ierraaves

L g»g;g* Wew (Lyanase B
| o o ombine O
| % Dadme Databans ’

o Bxpan Daaa,
‘ Expan a1 9758
| % Dyhse Tenie. [ 0 @
& Satart Casas. I

~ Ttk R} | Reded inpdB0y
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8. You will see a new entry on the left side of the main jMetrik window. Click it to see your imported data.

9. Click the “Variables" tab at the bottom to see the scoring... Uh-oh... It doesn't know these are items. We have to

give it the score file so it knows (next section).

LR P &
arvfure Swber Geawt Commehy el
ae
a1 Thae T Doen T0oer 7 o 1 w0 T w0 T4

. . b . o h " . z 4 &

s b . 4 4 . e . . < ")

. 0 3 . a a o » ‘

- ) . ¢ d ¢ b » 1 <

. L] . s a4 a 3 L s E

. " . ' 4 . b » . ‘

- L] . 4 4 g L] 13 ' S

3 L 3 4 q a " . . (3

. L] t L o " L L . 3

. u b Fl 4 ¢ ¢ ® z £

. " " ‘ d i " . N ‘

a eoe e s

. I La1 Ly Mormge Irarvfore Swier Dot Commendy el

3 RN L asa t0 B0

3 |7 matwneco: | vkl | T | e | o | T ow | wetader |

. "l ot o ne ‘.

. w Wt e o nE 7T
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" LUl o L1
ne Wt har o wE
o0 Nt by oM LU
as Wt ey o LTS
e W o L
°o LU o~ L3
121 ot ham o™ we
w2 Wex e o [T
W st W o™ ne
e Mo bem oM L
s Wz e o ne
e Wt ey o™ we
ny Wat hem o n '
Towa [V |

Ready § oreepEn
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Importing and running the score file
This process tells jMetrik that the variables are items, and how to score them.

1. Click the “Open text file" button in the jMetrik toolbar (second button from the left).
2. Locate your score file and click “Open File." Your file will open in a new tab in jMetrik

e [de g Manage Tramsform Analze Cragh Commuands gHeip

1 N Open text fie L I Tuee
e ° Open File

Look Jr (B Noeway Test Fles 5]\“@.34 0o e |
- NarwayBinary. 1
| | Reading Score Fie et
ReadingasCD txt

Fie Nameo! Reading Score Fletax

Vimy of Ty, Text fley {*1x0) (vl

Open Ak || Camcel |

L

3. Your text editor and/or jMetrik might have snuck an extra line or two at the bottom of the file. You need to delete
those for it to work. The last line needs to be just a single curly bracket ( }).

keydline » wll, scores = (1,0,0,8), colt » null, wariables » (R3],
koy32(0r = mll, scores = (9,1,8,8), enlt » null, variables = (R3Z,
Keyd3(nr = mull, scores = (9,8,0,1), omit « null, variabies = (R33,
Key3a(nr « mull, scoces « 19,1,0,8), omit « null, variables = (R34,

keydSinr « mull, scores = (1,0,8,9), omit = null, variables = (R3S,
dataldd = NorvayTest, Delete any extra lines!

= i i «yop pull, scores = (8,8,0,1), enit » null, variables = (A3,
' The last line must]ust be } © pull, scores = (1, 8'0 8), owlt = null, variables = (A31,
. Keyd2(nr = mnull, scores = 16,1,0,8), celt « null, variables = (R32,
Duta | Varibies | Raiding Scére Fleva O | Keyd3(nr = null, scores « (8,8,8,1), calt « null, voriables = (R33,
- - — S ————— keyddinr = null, scores = 10,1,9,0), omit = null, variables = (R34,
keydsine = rull, stores = (1,0,9,0), omit = null, variables = (R3S,

= NorwvayTest, table = ResdisgASCD);

)
[ Ot [ Varisbes | Maiding Scoee Flet 3 |

] norwayte st

4. Click the “Run commands" button in the toolbar (it looks like a “play" button—a triangle pointing right). This
runs the code in the score file.

5. The “Refresh Data View" button becomes clickable. Click it!

File Edit Log Manage Iransform Analyze Graph Commands Help

_IE_J&] Y aﬂ IRy

]READ'NGABCD — 7‘ Tom oI AU ES = ‘p,u‘u”“ o

‘ key(Run commands cores = (0,0,0,1), om

File Edit Log Manage Iransform Analyze Graph Commands

_E_}@J&‘l - Jt-ln gl_‘v

F et .+ ‘ “tyJ\'ll - 'lu“' 3
| READINGABCD ’ key6{nr = null, scores = (0,0,0,1), om

|~ Refresh Data Vievﬁ.

6. Return to the “Variables" tab and check that your items have all been scored:
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Now it's time to run some analyses!

Running the analyses

We're finally ready for the fun part.

1. Gotothe Analyze menu and select “Item Analysis..." A window with settings appears.

Fe Edit Log Manage Transterm EIENTR Granh Commands Help
& S @ A Frequencies
READINGABCD D&scvp(.).\nu. | | =
Correiation... tbcd
Lﬂ? {ab,cd
Mantei-Hasrarel (8,0,
Rasch Models JMLE). 12,5,c.d
KT tem Calbraton (MMLE). . 'ﬂv:.t:.:
KT Person Scoring.. a,b.c,
s [EERN
08 Krary pem (abhe

< © IMatrc
e L0t Log Mamgt Toaform Aosbyze Ceapht Commands. teln
GRS > F D> OB
READRCARCH Vartes Ty ] Croey ) T S T
01 Binary tere fa,buc, 10.0,1 oM KR .
07 By b b (1 0.9 o N 1y
m3 Beary ven o L1
04 Besary e o LU
s Besary 1w X o L0
oE Bty Sare 14,068 10.0,0... o LU
w0r Bizary ware 1a,bc 1000, o NE
0 Binary tare 13,b.c,&) 10.0,0 o WE
e Bnary teee ta.b.e D100, o WE
o Beary ten b oo o L1
3 Bary e 1,010 10.0.0 o L
" Hsary b 1001, o 13
ni Ersary Aare U, be s 10.0,0... ov L
4 Bizary dare ta,bc, 10.00... o L1
s Einary dare la,bcd) 1000, ov WE
ne Baary wew (#5640 00,3 o WE
nr Bsary v 14,bCa0 10 0.0 o~ WE
e Besary e o NE
ne Besaty tere o L1
120 Sevaly Nere on e
21 Bzary dere 1a,bc, e 1000, o 13 1 4
(1] Bnary tere (a,b.c,2010.0,0.. o KR
(4] Banary aere whemiDo) o L1
(23} By e b o) o L
(23] By e bt 00,1 o NE
26 By ere bt 10,0, o n 3
(234 Bty Aare (a,beeh 11.0,0... om L 0
o [“"'b‘"ﬁ Readng Seare et 3 |
Ready | moowangest

2. Click the “> > “ button to move all the items to the right side. This tells jMetrik that we want to look at all of

them (You can also do individual items, etc., if you like.)
3. Click the “Item deleted reliability" checkbox.

4. (Optional, but recommended.) Click the “Save" button to save the results as a data table. This can be really
convenient for exporting to Excel if you need to do that. Give the table an easy name (I always call item analyses

“IFILE") and click OK.

5. Click the Run button (see the image on the next page).
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° Item Anslysiy 1

o
‘ |LJMWM e Item An
Cut Score(s} ftem - : —
] ewscon | em 01 .;
ey @ . | r02 ) A
1| ¢ 03 ==L
‘ = | 104 Save
- [ 105 2 S
n | < ||me | Clear
-‘——‘ir()?
LS54 ro8
{109
{n0
[r11
inz
1713 _¥)
r -
] Compute tom statistics () Correct for spuriousness
) hem deseted reiabdity | CSEM
W) Al respanss optians . Show headers
|| Listwise deletion _ Unbiased covarfance
Cut Score(s) ~ Iem-total Corraiation Type
@) Pearson correlation
| Polyserial cocrelation
]
L B

6. The analysis runs and the results appear in a text window. See the next page for a breakdown.
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@00 Metrik
[k gdn Log Mmag: Iunslorm Anarne_f.nph (nmtmnds uelp

- READRGIeE This is the item facility. It's the 6 18iisiay

ITEM ANALYSES — — -
lest . READINGABCD This is the discrimination. It's a correlation

between this item and the total score
(minus this item). Higher is better.

percentage of people who gotit right. =
cL\!‘ Std, Dev. Discrin

Itom Option (Score) Diffi in.
8.4776 — ——
These are the percentages :-::3: This is the discrimination of the
for all of the options. You 0.4725 options. You want everyt_hlng but
don't want any zeroes. 8.0669 the key to be negative!
v e jMetrik
£h Edll Lng M,uu.gt Iranslorm m}rm ﬁuph Q:n-mnd: uelp
> # @& DO iﬂ oS
— | - oreiey Bl wiJuol —TLeaY 3
- . -
| READINGIFILE
- )
TEST LEVEL STATISTICS
Nurber of Itens = 35
Nurber of Examinees = 1559
Uin = 6.0800 .
Max = 34.0000 These are the overall statistics
Mean = 21,8936 < about the test scores.
Median = 21.0080 . L .
Standard Deviation = 53,0846 KR21 is a reliability coefficient.
Interquartile Range = 7.0008
Skewness « -@,1993
Kurtosis = -8.1518 A
KR21 = 0.6957 These are some other types of reliability
/ coefficients. “Coefficient alpha” is the most
commonly used one for CTT analyses.
i RELIABILITY ANALYSIS
Method Estinate 95% Conf, Int. SEM
Guttnan's 12 0.7602 (8.7428, 8.7778) 2.4985 <
Coefficient Alpha a.7557 (8,730, 8.7728) 2.5137
Feldt-Gilmer 9.759 (8.7415, 8.7759) 2.4968
Feldt-Brernan 8, 7581 (0.7406, 8,7758) 2.5014
Raju's Beta 8.7557 (8.7338, ©.7728) 2.5137
o
ece Metrik
[h Edlt Log Ma.m.ge Iranslnrrn Ana)rze f.nph Cotmnnds uelp
fj’ & D 0 h O
115 I A
- > .
© READINGIFILE RELIABILITY IF ITEM DELETED
Tten L2 Alpha F-G F-8 Raju
rat 8.7561  9.7514  9.7549  0.7540  0.7514 -—
o2 8.7522  6.7474 07509  0.7580  0.7474
ra3 0.7534  9.7487  0.7522  0.7512  0.7487
réd 8.7578  ©.7524  0.7558  ©0.7549  0.7524
rog 2.7542  8.7495  0.7530 09,7520 & zaae
69 8.7576  8.7532  0.7563  0.7554 . T
e 0.7579  0.7533  0.7567  0.7557 This table shows you what the reliability
ri1 :.7559 "Hg 9.7547  9.7538 would be if a particular item were not in the
r12 7522 0.74 0.7510  0.7580 AT
3 8.7536  0.7489 0.7524  0.7514 t_est. If_you see thgt the reliability would be
rid 8.757@  0.7526  6.7558  0.7548 higher if any of the items were removed, you
rs 8.7574  9.7528  0.7562  9.7553 ; ; ; ;
s 8.7567 0.7522 6.7558 9.7565 might wgnt to consnder' taklng that item opt
r? 87522 07474 9.7589  0.74%9 and running the analysis again, because it's
rig 8,7582  0.7535  0.7570  0.7361 eyl
r1e 8.7507  9.7460  0.7485  0.7485 a very bad item!
r2e 8.7519 93,7473 Q.7507 0, 7487 - %
r21 8.7528  0.7475 0,758  0.7499  0.7475
r22 0.7505  0.7458  0.7462  0.7483  0.74%8
23 8,7517  0.7470  0.7584  0.7495  0.7470 N
r24 8.7511  9.7465  0.7898  0.7488  0.7465
r25 8,7565  8.7518 90,7553  0.7543  9.7518 ;
r26 8.7576  8.7531  0.7564  0.7555 o. 7531
r21 0.7557  0.7511  0.7545  0.7536  0.7511
128 8.7595  8.7558  0.7563  0.7574  0.7550
%
Ioaa lv;mbhslkeadmkmmma IWU l
Done: 0 secs, 152 msecs | Porwaytest [
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4. Exporting the results

We often want to use the results in other programs, or just save them so they are easy to send to others. This section shows
you how to do that both as a text file and as a CSV that you can open in Excel.

Exporting as text

Exporting the output as text preserves all the headings, etc. of the main output window. If you don't need to do anything
with the data but look at it, this is usually the best option.

1. Click the "Save as text file" button in the jMetrik toolbar (4™ from the left).

File Edit Log Manage Transform Analyze Craph Commands Help
. %% \ - 5 |
fas! Bl ol [ &
_* Clo.oy

BEADINGA Save As text file d(1.8)

READING s

-na [P L

2. Choose a location, give it a name (! like to call these "IFILE"} and save like any other file.

Exporting as a CSV

“CSV" means “comma-separated values," and it's a kind of table that will open in just about anything. It will probably
open in Excel by default on your computer. This is the best option if you want to do things like sort the list of items by
various metrics. NOTE: For you to be able to do this, you had to have clicked the ""Save' button when you set up the
item analysis. If you didn't, you can re-do the analysis and click the **Save™ button. It won't hurt anything.

1. Click on the name of the item analysis table in the list on the left side of the main jMetrik window.
2. Go to the Manage menu and select "Export Data."

3. Make sure that the "Variable Names" section has "In first row" selected. (Default}

4. Select where you'd like to save the file, give it a name, and click OK!
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fio Edit Log Masage Tramsform Amalyzs Craph Commands Help
B BSRNE - aY- ]
vae | oMeutty | atdey

101 0.6485  0.477
02 ————NEpast N4l
oy | Lee Ldit u;qlransiotmrﬁmb"« Graph Commands Melp

1as =& 8 Now Database... mA - P
I READING A -m" DD‘W b iRy [ steev | [Bechm
READINGIF| o Dmabase:.. 0.6485 04776 0.2
& Tabde Descrprons.. Q6985 0.4590 0.3
& Impore D, 0.7563 0.4295 0.2

03015 04590 0.2

G ) 05630 04854 0.1
prTE Y T 09545 02086 a1
05972 04306 03

05835 04821 0.2
0.0096 02869 0.
97126 04527 01

0.7915 0.4063 0.2

© L 850 0.3

P08 B Norwecy Test Mes.

e Narmw READINGIFLE o
Flles o Type: | CSV Bhes {100 It

Eiem |

5. You can now open the file in Excel. NOTE: You will need to save it as an Excel file (.xIsx) if you make any
formatting changes, or they will be lost. Here is how you read the file in Excel:

Hame  lesan Mage Lopout Farmuras Dots  Nevew Vs  Develper Aceomat | Telme
e B4 32 Bedy) vt o= KA
L) iy -

M) e
< 8 1 U L~ ,_\_&_ A

S Me% ¥ WU Seusmm-

Al

- Jr  nevw

If you make any changes such as

L cossieen rrmmitd| - colors, formatting, etc., you'll need to

save this file as an Excel file before
closing, or you'll lose them.

Fomeers

© Fossitiy Cunna Loss Bomnm foonires righs b kst Iy s 1S wiThBooh i1 110 COMma-SaiTases | o) foomar. To presecss Uiese foa1aes, 4wve & I on Excel £ foomer

A w

el wad propd el card

\iraiiy K SATINRING ONTRITDI 303449306 dDsMETINE
:Inae 008081 BLAO2IIEG 33181003 DIIBR4ER TNIIBATT 41906316
‘ 6! 46 TOsS1538T
o1 Thisisthe IF, SD of the IF, . o4 These arethe proportion of people whochose |... . .. ..., .
05 and the discrimination for a2se25 10| €achoption (a=1,b =2, etc), the SD of that |, 3
104 the item as a whole. sl o proportion, and the correlation between 199 3USHaIEY 8 29esedsE
4 o _ 01742832 01 choosing this option and the total score. 1M BLFTITIN § AGTIST
] (56348054 QANIESIL (LIRA2IE05 D4THE63 (21274638, 05267033 0.2 - (48 35388840 5
10 «n OS00SSTA] DLIGON0GAT CINAIILNY DO4IAXYI DISOOLITE -OLIEISEE DIDOASTAl D2REAJEES: O.LOJUZE00. DAISIIGA 2.1231580W .DISTIIIT SOMITILIN &

oot

Conclusion

That's the basics. The program does much, much more, and it's astonishing that it's free. If you continue on the tester's

path, I hope you find it useful. | have!
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Call for Papers

Shiken: A Journal of Language Testing and Evaluation in Japan is seeking submissions for future issues on an ongoing
basis. After checking the guidelines for publication below, please send your submission to the editor at
tevalpublications@gmail.com.

Overview

Shiken aims to publish articles concerning language assessment issues relevant to assessment professionals, researchers,
classroom practitioners and language program administrators. Shiken is dedicated to publishing articles on assessment in
various educational contexts in and around Japan.

Acrticle formats include research papers, replication studies, and review articles, all of which should typically not exceed
7000 words; as well as informed opinion pieces, technical advice articles, and interviews, all of which should typically not
exceed 3000 words. Please contact the editor if you wish to submit an article that differs from these formats.

Novice researchers are encouraged to submit, but should aim for papers that focus on a single main issue. Please review
recent issues of Shiken to understand the level of detail, depth of discussion and provision of empirical evidence that is
required for acceptance.

Format

To facilitate double-blind peer review, the name(s) of the author(s) should not be mentioned in the manuscript. All citations
and references to the author or co-author’s work should read (Author, Year) e.g. “(Author, 2017).”

Acrticles should be formatted according to the guidelines of the Publication Manual of the American Psychological
Association (APA), 7" Edition. Submissions should be formatted in Microsoft Word (.docx format) using 12-point Times
New Roman font. The page size should be set to A4, with a 2.5 cm margin. The body text should be block justified, and
single-spaced. Paragraphs should be separated by a blank line space. Each new section of the paper should have a section
heading. Please review the most recent issues of Shiken for examples of section headings.

Research articles must be preceded by an abstract that succinctly summarizes the article content in less than 200 words.
The reference section should begin on a new page immediately following the body text. Authors are responsible for
comprehensive and accurate referencing including adding DOI or URL information wherever possible. Tables and figures
should be numbered and titled. Separate sections for tables and figures should follow the references. Any appendices should
be numbered and should follow the tables and figures.

Evaluation

All papers are double-blind peer-reviewed by two expert reviewers. Initial evaluation is usually completed within four
weeks. The whole process from submission to publication is normally completed within six months.
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