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Abstract

Teachers in elementary and secondary education in Japan are working long hours and this
is a big issue. One of the reasons for the long hours is test scoring. In this study, a survey
on different school types (elementary, junior high, and senior high schools) in Japan was
conducted to determine the characteristics of test scoring, the cognitive processes involved,
and the burden of the test scoring processes (correct/incorrect judgment, score calculation,
and score recording). The results showed that all types of school teachers in Japan felt
burdened due to test scoring task processes. Additionally, teachers in all school types try
to ascertain the degree of students’ understanding through the test scoring task processes.
A positive correlation was found between the teachers’ ascertaining the degree of students’
understanding and reflecting on their own teaching. This study revealed that the cognitive
processes of scoring (teachers’ ascertainment of students’ degree understanding, reflection
on their own teaching, and sense of burden) are slightly different depending on the school
type. However, teachers in all school types regarded test scoring as an educational activity
and not merely a simple task. This should be borne in mind, whether the test scoring is
done manually or by a computer system.

Keywords: test scoring, cognitive process, students’ understanding, reflection on teaching,
elementary and secondary education

1 Introduction

In every country, school education is an essential social system, and Japan is no exception.
Elementary and secondary education in Japan comprises elementary school, junior high
school, and senior high school. The duration of compulsory education is nine years, divided
into six years of elementary school (7—12 years of age) and three years of junior high school
(12-15 years of age) [1]. Senior high school (age 16 onwards) is not compulsory but the
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rate of advancement from junior high school as of 2018 is more than 98% [2]. The maxi-
mum number of students per class in elementary school and junior high school is 40, which
is also the standard number of students per class in senior high school [3]. The teacher
assignment system for elementary schools is mainly class-based, with subject-based teach-
ers only for certain grades and subjects (e.g., science, social studies, and music). Mean-
while, junior and senior high school teachers’ assignments are all subject-based [4].

The tasks of teachers in Japan are vastly different from those in other countries.
Whereas in other countries, teachers’ tasks are specific to their lessons, teachers’ tasks in
Japan include not only lessons on the subjects being taught but also include integrated
moral education (to cultivate a rich sense of humanity) and physical education (to cultivate
health and physical strength). Teachers in Japan aim to multilaterally cultivate the students’
qualities and capacities for their future lives [5]. This is referred to as the “Japanese Model
of School Education,” which has received a positive evaluation internationally [6]. This
has manifested in the academic ability of Japanese students, who consistently achieved
high scores among the 37 Organization for Economic Co-operation and Development
(OECD) member nations in the 2018 Program for International Student Assessment
(PISA), ranking first in mathematics, second in science, and eleventh in reading [7].

However, the working hours of teachers in Japan are the longest among OECD member
countries and this is a big problem [8]. Previous reports showed that long working hours
make teachers suffer emotional strain and cause health issues [9][10]. Furthermore, long
working hours are associated with the risk of inducing the desire to quit [11]. In 2018, the
Ministry of Education, Culture, Sports, Science and Technology (MEXT) of Japan sur-
veyed the reasons for the long working hours of teachers [12]. The results indicated the
following:

» The most time-consuming tasks in elementary schools, except for lessons and lesson
preparations, are “morning tasks (35 min)”” and “grade processing (33 min).”

» The most time-consuming tasks in junior high schools, except for lessons and lesson
preparations, are “club activities (41 min)” and “grade processing (38 min).”

In Japanese elementary schools and junior high schools, the common task that takes up
time is grade processing. Furthermore, according to a follow-up survey conducted by
MEXT in elementary schools and junior high schools, teachers who work 60 hours or more
per week devote more time to grade processing than teachers who work no more than 60
hours per week. MEXT concluded that grade processing is the main factor that causes long
working hours [13].

The content of grade processing in schools was defined by MEXT as tasks related to
grade processing, test question production, scoring/evaluation, report card entry, school
report production, cumulative guidance, student record production, and so on [12]. Ele-
mentary school teachers use “unit test” scores and junior high school teachers use “period-
ical test” scores for creating the students’ report cards [ 14]. Several scoring support systems
have been developed in Japan to reduce teachers’ excessive workload [15][16][17]. MEXT
has also published a case study demonstrating how a scoring support system can decrease
test scoring time [18]. This case study showed that at a school that implemented a scoring
support system, teachers spent 25 fewer hours on correct and incorrect decisions per year,
108 fewer hours on score calculations, and 10.8 fewer hours on posting scoring results to
a ledger [18].
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Scoring is a demanding and high-priority task for teachers because it is highly related
to grade processing. It has an educational aspect, that is, understanding and evaluating stu-
dents and reflecting on their own teaching. Kajita [19] identified two aspects of test scoring:
simple tasks and educational activities. He states the following as a formative assessment:
“Achievement tests make it possible to provide an appropriate supplementary instruction
for students because the tests give teachers information about children’ understanding and
not understanding [19].”

However, several studies have reported that teachers find it difficult to determine stu-
dents’ level of understanding through a scoring support system [20][21]. We should not
disregard the fact that teachers ascertain the students’ level of understanding through test
scoring in order to understand the characteristics and cognitive processes. In this study, the
characteristics of test scoring and cognitive processes—ascertaining degree of students’
understanding, reflection on their own teaching, and sense of burden—are investigated.

2 Previous Study

2.1 Test Characteristics in Each Type of School

Nakagawa et al. [17] surveyed the characteristics (i.e., number of questions, number of
tests in a year, and test takers per test) of the tests used for evaluation in elementary, junior
high schools and senior high schools, based on prior studies [14][22][23][24]. They are
compiled in Table 1. The following were observed:

In elementary schools,
» commercially available unit tests are used for evaluation,
» the number of tests in a year is greater than that of junior and senior high schools,
and
+ the number of questions and test takers per test are relatively small.

In junior and senior high schools,
» periodical tests that are self-produced by teachers are used for evaluation,
+ the number of tests in a year is less than that of elementary schools, and
« the number of questions and test takers per test are relatively large.

Table 1: Characteristics of Tests in Each Type of School [17]

Scorer Tests linked to . Test takers/scorer

T f school . . T T

ype ofschoo (Subject scored)  grade processing ests used ests/year Questions/test (classes tested)
Junior/senior Subject teacher - Teacher- Approx. 120

. ! P | Al . Al . .
high school (subjects taught) eriodical tests created test pprox. 5 pprox. 60 (multiple classes)
Elementary  Classroom teacher . Commercially Approx. 30
school (multiple subjects) Unit tests available test Approx. 60 Approx. 25 (1 class)

Note: Compiled based on interviews with the Benesse Educational Research and Development Institute
[14][23][24], Systems Research & Development Institute of Japan [22]
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Nakagawa et al. [17] arranged the flow of test scoring by dividing them into three categories
by referencing prior studies [25][26]. The first step is “preparation” (i.e., producing and
duplicating test questions). The second step is “implementation” (i.e., distributing, super-
vising, and collecting tests). The final step is “scoring” (i.e., correct/incorrect judgment,
score calculating, and recording). The individual steps are defined as follows and illustrated
in Figure 1:

+ Correct/incorrect judgment: Judging whether the answers are correct or incorrect,

» Score calculating: Calculating scores of correct answers and writing them down on
answer sheets,

» Score recording: Recording (inputting) the scores of each student in the register sys-
tem/teacher’s school work support system.

Note: Compiled with reference to Japan Association for Research on Testing [25] and Study Group on the Use
of School Educational Materials [26

Preparation Implementation Scoring

Correct Score Score
[ q‘::;l:ofl; ] 3[ Duplicate ]:ﬁ Distribute ]l ::)[ Proctor Jl::>[ Collect ]l:r:)‘ incorrect ]:>[ Calcula- ]I::>[ Record-
t judgment ting ing

Figure 1: Test Procedure [17]

2.2 Classification of Correct/Incorrect Judgment Method in Scoring

Nakagawa et al. [17] observed and surveyed test scoring in the manual processes (i.€., pen-
and-paper), especially in correct/incorrect judgments, and classified the method of cor-
rect/incorrect judgments as follows:

» Question-based judgment method (Question Method): A teacher makes the cor-
rect/incorrect judgments for each question for all test takers.

» Testtaker-based judgment method (Student Method): A teacher makes the correct/in-
correct judgments for all the answers from each test taker.

» Block-based judgment method (Block Method): A teacher makes the correct/incor-
rect judgments for blocks comprising viewpoints or major questions.

Nakagawa and Horita [27] conducted semi-structured interviews on junior high school
teachers in line with the details of the scoring methods as defined by Nakagawa et al [17],
to survey what they attach importance to during each task process of the scoring. Typifica-
tion was performed on the results of each interview, with regard to the cognitive processes
of teachers in each task process of the scoring, and the question items in the questionnaire
Survey were created.

3 Survey

3.1 Method

A mark-sheet type questionnaire (Survey of teachers regarding test scoring) was created
based on Nakagawa and Horita [27]. The questionnaire was composed of questions about
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anonymous basic information of the test takers and the characteristics and cognitive pro-
cesses in test scoring. Regarding the demographic information, we asked about the type of
school, type of test used primarily to evaluate grades, frequency of implementation, test
producer, number of questions, and number of test takers. On the characteristics and cog-
nitive processes in test scoring, we asked about the correct/incorrect judgment method,
sense of burden, importance placed on the degree of students’ understanding as well as a
reflection on their own teaching in each work process. Table 2 shows the questions related
to this study.
Table 2: Question Details

Answer

uestionnaire content
Q method

Options

Elementary school (Home room) /

Type of school you belong Select Elementary school (Subject-based) /

Type of school

tofwork at. only one Junior high school/Senior high school / Other
Short test (individual lessons) /
Tvoe of test Type of test you emphasize the  Select Unit test (individual unit) /
yp most for results evaluation  only one Periodical test (1-2 times per term) /

Grade test (test of actual ability) / Other

Yourself / Divided between multiple teachers /
Other teacher (you provided advice) /
Manufacturer / Other

Producer of the tests that you  Select

Producer
score only one

Number of test ~ Test takers of the tests that you  Select

1-20/21-40/41-60/61-80/81-100/101-120/121 or more
takers score only one

. The main correct/incorrect . . - .
Correct/incorrect Select By block (units of blocks compiled from each main question

judgement Judgment mest:g:jig/ou use when only one or by viewpoint, etc.) /
9 By test taker (compile all answers by each test taker) / Other

Do you feel burdened during

correct/incorrect judgments 1. I feel a stronge sense of burden.
- 2. | feel some sense of burden.
Do you feel burdened during ~ Select
Burden score calculatin only one 3. Neutral.
9 - Y 4. T don’t have a sense of burden.
Do you feel burdened during 5. I feel no sense of burden whatsoever.
score recording
Do you give importance to . "
Ascertaining correct/incorrect judgments 21'\20 Irﬁft?eﬂ?nqcirat;scé
degree of Do you give importance to Select ' ry3 Neutrapl '
students' calculating scores only one 4 Sorﬁe imporfance
understanding Do you give importance to ' '

- 5. Great importance
recording scores

Do you give importance to
correct/incorrect judgments
Do you give importance to Select
calculating scores only one
Do you give importance to
recording scores

1. No importance at all.
2. Very little importance.
3. Neutral.

4. Some importance.
5. Great importance

Reflecting on
teachers' own
teaching

3.2 Participants and Survey Period

The participants comprised 842 teachers working in 50 schools, including 32 public ele-
mentary schools, 2 private elementary schools, 1 elementary school affiliated with a na-
tional university, 8 public junior high schools, 3 private junior high schools, 1 junior high
school affiliated with a national university, 1 public senior high school, and 2 private senior
high schools. The questionnaire was sent to the participants in late March 2020, and
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responses were received by early April 2020.

We excluded 142 participants who gave partially incomplete responses or multiple re-
sponses to single-choice questions. We also excluded 17 participants that marked “Other”
for type of school (7 participants from 3 public elementary schools, 9 participants from 2
public compulsory education schools, and 1 participant from a private junior high school).
The ratio of the types of schools for the 683 participants is shown in Figure 2.

Figure 2: Ratio of Types of Schools (n = 683)

4 Results

4.1 Characteristics of Tests Used to Evaluate Students’ Grades in Each Type
of School

Figure 3 shows the test used to evaluate the students’ grades in each type of school. While
elementary school teachers use unit tests for evaluation (91.5%), junior and senior high
school teachers use periodical tests (92.7%/95.3%) for evaluation. Figure 4 shows the pro-
ducers of tests used by teachers. Elementary school teachers use commercially available
tests (88.1%) and junior and senior high school teachers use non-commercially available
tests (By oneself + Together + Other teachers, 96.9%/97.2%). These results do not contra-
dict prior studies (Table 1). Elementary school teachers are class-based teachers and con-
duct many tests—implement tests for each unit—and use the commercially available tests.
Junior and senior high school teachers are subject-based teachers and many teachers are
only responsible for one subject; thus, they conduct tests relatively less frequently. They
can afford to produce and control the tests themselves.

Figure 5 shows the correct/incorrect judgment method that teachers use, by type of
school. While half the elementary school teachers use the Student Method (61.7%), half
the junior and senior high school teachers use the Block Method (49.4%/63.2%). Figure 6
shows the number of test takers (either 40 and below or 41 and above) by type of school.
Most elementary school teachers marked 40 test takers and below (85.5%), and most junior
high school teachers and all senior high school teachers marked 41 test takers or above
(94.5%/100%). As a supplementary note, 14.5% of elementary school teachers chose the
option of 41 test takers or more because they are subject-based teachers, while 20% teach-
ers at small-scale junior high schools chose the option of 40 test takers or less, despite being
subject-based teachers.
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1.2 91.5 5.1 0715
Elementas

School
0.0 3.7 00 3.7

Junior High
School

0.0 0.0 0.0 4.7

Senior High
School

0% 20% 40% 60% 80% 100%
@Shot Test @Unit Test @Periodical Test @Grade Test OOther

Figure 3: Type of Test (n = 683)

3.1 3.6 12 88.1 3.9

Elementary
School

1.8

Junior High

School
0.0~ 238
Senior High
School

0% 20% 40% 60% 80% 100%
@By oneself @Together @Other teachers @ Commercial OOther

Figure 4: Producer of Test (n = 683)

Elementary
School

Junior High
School

Senior High
School

0% 20% 40% 60% 80% 100%
BProblem Method OBlock Method B Students Method B Other

Figure 5: Correct/Incorrect Judgment Method (n = 683)
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Elementary
School

Junior High

School .

's 0.0

Senior High

School -

0% 20% 40% 60% 80% 100%
B>=40 O41=<

Figure 6: Number of Test Taker (n = 683)

4.2 Sense of Burden

The “sense of burden regarding test work processes” was surveyed. A five-point scale from
1 (I feel a strong sense of burden) to 5 (I feel no sense of burden whatsoever) was used.
The scores were reversed and sought by replacing a numerical value between 1 (weaker)
and 5 (stronger). The responses to the sense of burden were analyzed using one-sample -
test by school type. The mean value was 3 (i.e., “Neither”) on the five-point scale. While
the answer “lower than 3”” means “feel no burden,” the answer “higher than 3” means “bur-
den.” The results are shown in Table 3.

It is clear that the teachers in elementary and junior high schools feel burdened in all
work processes. High school teachers felt burdened during correct/incorrect judgment and
score calculating, but they felt neither “burden” nor “no burden” when score recording.

Table 3: Burden in Test Scoring (n = 683)

Correct/Incorrect Score Calculating Score Recording
M (D) t df p M (D) t df p M (D) t df p
giﬁgo(;mgh 384 (1.23) 704 105 .000 327(L31) 215 105 .034 298 (L18) -0.17 105 .869
‘é‘éﬂfglmgh 3.82(L16) 912 163 .000 354 (120) 573 163 .000 3.32(L21) 343 163 .001
Elceh?;ntaw 367 (111) 1226 412 .000 3.39 (1.18) 6.65 412 .000 351 (L15)  9.05 412 .000

A comparison of burden was made between groups (types of schools: elementary, jun-
ior high, and senior high schools) using ANOVA. In correct/incorrect judgment, the sig-
nificance was not confirmed (F(2, 680) = 1.65, p =.194). In score calculating, the signifi-
cance was likewise not confirmed (F(2, 680) = 1.64, p = .194). In score recording, the
significance was confirmed (F(2, 680) = 9.03, p <.001). As a result of Tukey’s multiple
comparison test, significant differences were found between elementary schools and senior
high schools (p <.001) and between junior high schools and senior high schools (p < .05).
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4.3 Ascertaining the Degree of Students’ Understanding

The factor of “ascertaining the degree of students’ understanding in each of the scoring task
processes” was surveyed. This question used a five-point scale from 1 (No importance at
all) to 5 (Great importance). The scores were sought by replacing the answer results with
a numerical value between 1 (weaker) and 5 (stronger). The responses to ascertain the de-
gree of students’ understanding were analyzed using a one-sample #-test by school type.
The results are shown in Table 4. It is clear that the teachers attach importance to all the
items in all the work processes in all the school types.

Table 4: Ascertaining the Degree of Students’ Understanding in Test Scoring (n = 683)

Correct/Incorrect Score Calculating Score Recording
M (D) t df p M (D) t df p M (D) t df p
giﬂigl"'igh 432 (0.74) 1844 105 .000 412 (0.84) 1382 105 .000 3.58(L14) 521 105 .000
“;‘:r‘]igngigh 429 (0.72) 2275 163 .000 426 (0.78) 20.62 163 .000 3.75(L07) 897 163 .000
E'Ceh':grtary 460 (0.67) 4817 412 .000 4.47(0.80) 37.34 412 .000 3.92 (1.15) 16.35 412 .000

A comparison of ascertaining the degree of students’ understanding the three types was
made between groups (types of schools: elementary, junior high, and senior high schools)
using ANOVA. In correct/incorrect judgment, the significance was confirmed (F(2, 680) =
15.03, p =.000). As a result of the multiple comparison test, significant differences were
confirmed between elementary schools and junior high schools (p = .000), and between
elementary schools and senior high schools (p =.002).

In score calculating, the significance was confirmed (F(2, 680) =9.75, p = .000). As a
result of the multiple comparison test, significant differences were confirmed between el-
ementary schools and junior high schools (p = .012), and between elementary schools and
senior high schools (p = .000).

In score recording, the significance was confirmed (F(2, 680) = 4.50, p = .011). As a
result of the multiple comparison test, significant differences were confirmed between el-
ementary schools and senior high schools (p = .021).

4.4 Reflection on Teachers’ own Teaching

The factor “reflection on their own teaching in scoring” was surveyed in each of the scoring
task processes. This question used a five-point scale from 1 (No importance at all) to 5
(Great importance). The scores were sought by replacing the answer results with a numer-
ical value between 1 (weaker) and 5 (stronger). The results are shown in Table 5. It is clear
that the teachers attach importance to all the items in all the work processes in all the school

types.
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Table 5: Reflection on Teachers’ own Teaching in Test Scoring (n = 683)

Correct/Incorrect Score Calculating Score Recording
M (D) t df p M (D) t df p M (D) t df p
EEELOJIHigh 3.95(0.77) 1269 105 .000 3.77 (0.92) 867 105 .000 3.36 (L07)  3.45 105 .001
JS”CE?JIHigh 402(0.96) 13.68 163 .000 3.96 (0.93) 1320 163 .000 352 (1.10)  6.04 163 .000
Blementary 23 0.77) 3484 412 000 424 (0.80) 3143 412 000 3.77 (1.13) 1381 412 .000

School

A comparison of reflection on teachers’ own teaching was made between groups (types
of schools: elementary, junior high, and senior high schools) using ANOVA. In correct/in-
correct judgment, the significance was confirmed (F(2, 680) = 13.45, p <.001). As a result
of a multiple comparison test, significant differences were confirmed between elementary
schools and junior high schools (p < .001), and between elementary schools and senior
high schools (p <.001).

In score calculating, the significance was confirmed (F(2, 680) = 15.78, p <.001). As
a result of the multiple comparison test, significant differences were confirmed between
elementary schools and junior high schools (p < .001), and between elementary schools
and senior high schools (p < .001).

In score recording, the significance was confirmed (F(2, 680) = 7.00, p <.001). As a
result of the multiple comparison test, significant differences were confirmed between el-
ementary schools and junior high schools (p = .043), and between elementary schools and
senior high schools (p =.002).

4.5 Reflection Among Cognitive Processes in Each Test Scoring Task

The coefficient omega (m) of question responses about cognitive processes (ascertaining
degree of students’ understanding, reflection on their own teaching, and sense of burden)
collapsed across test scoring tasks (correct/incorrect, score calculating, score recording)
was calculated (o =.667,.763, .847) and revealed sufficient internal consistency. The mean
score in each scoring task (Table 6) was calculated and a correlation analysis was con-
ducted (Table 7).

There is a positive relationship between ascertaining the degree of students’ understand-
ing and reflection on their own teaching (» = .81). This tendency is relatively stronger in
elementary schools compared to that in other schools (= .83, =.79, »=.70). These results
indicate that trying to ascertain the degree of students’ understanding is correlated with
improving teaching.

A simple linear regression was calculated to predict reflection on their own teaching
based on the ascertaining the degree of students’ understanding. A significant regression
equation was found (F(1, 681) = 1276.06, p < .001), with an R? of .652. Ascertaining the
degree of students’ understanding was found to be a predictor of reflection on teachers’
own teaching (B = 0.91, SEg = 0.03, B = 0.81, t = 35.72, p < .001). Teachers with higher
scores in ascertaining degree of students’ understanding tended to emphasize reflecting on
their own teaching.
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Table 6: Mean Scores in Each Scoring Process

Correct/Incorrect Score Calculating
Understand Reflection Understand Reflection
M 4.48 4.20 4.36 4.10
SD 0.71 0.84 0.81 0.87
Score Recording Mean
Understand Reflection Understand Reflection
M 3.83 3.64 4.22 3.98
SD 1.13 1.12 0.69 0.78
Burden
Correct/ Score Score
Incorrect  Calculating  Recording  Mean
M 3.73 341 3.39 3.51
SD 1.14 1.21 1.18 1.02

Note: Mean and Standard Deviation (n = 683)

5 Conclusion and Future Issues

This study investigated the characteristics and cognitive processes in teachers’ test scoring
in Japan. We surveyed several characteristics—such as the types of tests, the number of
tests in a year, and the number of test takers—in each type of school. Additionally, we
analyzed several cognitive processes—such as the sense of burden, ascertaining the degree
of students’ understanding, and reflection on their own teaching—in each process of test
scoring task (correct/incorrect judgment, score calculating, and score recording).

Scoring is an important task that is closely related to grade processing and it is believed
that teachers feel burdened by all the processes of this task, except score recording. How-
ever, as Kajita [15] pointed out, teachers made efforts to ascertain the degree of students’
understanding and conduct reflections on their own teaching. Thus, teachers do not per-
ceive scoring as a mere task that can be easily replaced by computers but rather as an edu-
cational activity associated with learning guidance. Furthermore, elementary school teach-
ers placed more importance on ascertaining the degree of students’ understanding and re-
flecting on their own teaching on the tasks of correct/incorrect judgment and score record-
ing than junior and senior high school teachers. A teacher in elementary school is respon-
sible for only a small number of students, thus, the number of answer sheets to be scored
is small and it is easier to grasp the understanding of each student. Additionally, elementary
school teachers teaching a single class can easily reflect on their teaching through scoring
compared to junior and senior high school teachers.

Next, we discuss the correlation between ascertaining the degree of students’ under-
standing and reflecting on the teacher’s own teaching. It is important for teachers to reflect
on their own teaching to improve on it. To make such a reflection, the teachers are expected
to ascertain the degree of students’ understanding of what has been taught. Therefore, a
correlation is suggested between the two processes.

Creating a comfortable environment for teachers’ test scoring reduces the workload and
makes ascertaining the degree of students’ understanding easier. The system proposed by
Nakagawa et al [17] reduces the work time in all scoring processes for elementary schools
and junior and senior high schools. By using this system, the work processes of scoring,
calculation, and scoring records are automated and are expected to significantly reduce the
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teacher’s burden. Meanwhile, several researchers reported difficulties among teachers to
ascertain students’ level of comprehension through the implementation of a scoring support
system [20][21]. Hence, Nakagawa et al. [20] introduced a method in which teachers check
the scored answer sheets after using the system to determine students’ level of knowledge,
while Nakagawa et al. [21] considered adding a preview function for answers to the system.
This points to the need for future studies to explore this scoring support system alongside
the impact of using such a system to evaluate students’ degree of understanding and reflect
on one’s own teaching. In the future, it is expected that computer systems will be applied
to various tasks of teachers to resolve the busyness of teachers. However, we need to be
mindful that the introduction of computers in school work would not only improve effi-
ciency in terms of work but should also assist and improve teachers’ teaching. This out-
come will depend on how we proceed with the future digital transformation in education.
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