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ABSTRACT

This research focuses on online learning, which has rapidly become widespread in
recent years, and shows the results of examining the ideal way of showing teacher
images in online learning content. The purpose of this study is to clarify the impact of
teacher images on the learning effect. We showed the knowledge retention rate veri-
fication results up to one month after the quiz with 53 junior high school students. We
conducted five quizzes with multiple choices as pseudo-online learning content with-
out interactivity as an experimental method. We also divided the participants into two
groups, one group provided content with a teacher image on the screen, and the other
was not. As an index of the learning effect, we adopted the percentage of entirely cor-
rect answers in the analysis, and comparisons were made at three different timings (1)
during the experiment, (2) immediately after the experiment, and (3) one month later.
The entirely correct answer means the correct answer after understanding the reason
for the correct explanation of the quiz. As a result, there was no clear relationship
between the presence or absence of teacher images and the learning effect. It indica-
tes that displaying the teacher image does not directly affect the knowledge retention
rate. However, on the other hand, we found that the knowledge retention continued
even after one month when the preference for the existence of the teacher image and
the actual display matched. Furthermore, even when the preference for the presence
of the teacher image and the display matched, the knowledge retention rate after one
month was significantly higher in the group with the teacher image display than in the
group without the presence. These results suggested that the learning effect may be
seen in the matching between the preference for the existence of the teacher image
and the actual presented content.

Keywords: Online learning, Teacher image, Preference of teacher image existence, Learning
effect

INTRODUCTION

In recent years, classes adopting an online style have begun in various grades.
In Japan, due to the spread of COVID-19, the use of Information and Com-
munication Technology (ICT) in education using tablet teaching materials at
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elementary schools has accelerated. At universities, face-to-face, online, and
hybrid lectures will continue to be adopted depending on the situation.

Mayer (2001) suggested the recommended direction and posture of the tea-
cher’s body in online classes. Bhat et al. (2015) are researching how teachers
project as a demonstration experiment using Massive Open Online Course
(MOOC), which are actual online education sites. As a result, the students
prefer the teacher image as the superimposed display to the picture-in-picture
display. On the other hand, some studies also suggested that the teacher’s pro-
jecting style does not affect the comprehension of the class content. Pi et al.
(2017) studied the size of the teacher image projected on display for MOOC
students. The results showed that learners performed better with the smaller
size of the teacher’s picture. In addition, Goh et al. (2017) and Colliot and
Jamet (2018) show that the presence or absence of teacher images does not
affect the learning effect from experiments on university students. With the
spread of COVID-19, many studies, such as Yates et al. (2021) and Ng et al.
(2021), have been conducted on the influence of teacher images on learning in
online education, and the result information is beginning to be shared. How-
ever, the ideal state of teachers has not yet been established. Furthermore, no
research examples propose teachers’ responses that match individual online
learners’ characteristics.

Our previous research surveyed the display of teacher images on online
learning screens, mainly for graduate students in 2020, when most uni-
versities introduced online lectures due to the spread of infectious diseases
worldwide. As a result, we found that only 14% of graduate students prefer
to display teacher images. According to the interview, the reason was that
the teacher image was a factor that hinders attention to learning (Hachisuka
et al. 2021). On the other hand, a similar survey of 53 junior high school stu-
dents revealed that 45% of the experiment participants preferred to display
teacher images. The percentage was three times as many as graduate students.
Thus, there might be a relationship between the age group and the prefere-
nce for the teacher images existence (Hachisuka et al. 2021). Therefore, we
next focused on the relationship between the preference for the existence of
teacher images and the learning effect. In this paper, we examined the lear-
ning effect based on long-term retention of learning content in matching the
learner’s preference and the teacher image existence of video content.

EXPERIMENT METHOD

This study used videos, including quiz questions and explanations, to simu-
late online teaching materials. We prepared videos with and without the
teacher’s image. Then, we measured the correct answer rate of the quiz and
the degree of comprehension of the explanation in the group who watched
each video. Details of the experimental setup are given below.

Participants

The experimental participants were 53 healthy junior high school students,
68% male, and 32% female. The grade composition was 43% in the first
year of junior high school (7th grade), 40% in the second year (8th grade),
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and 17% in the third year (9th grade). Since junior high school students are
12 to 15 years old and are minors, they were allowed to participate in the
experiment voluntarily after obtaining parental consent.

Procedure

Participants’ tasks consisted of two days, with a four-week interval between
the first and second days. On the first day, in an environment facing the
experimenter, we conducted the following steps: (1) Informed consent, (2)
An instruction of the experiment, (3) Quizzes (primary), (4) Semi-structured
interview, and (5) Similar quizzes (secondary) (see Figure 1).

We prepared and played the video content, including (2) An instruction of
the experiment and (3) Quizzes (primary) of the first day as imitated online
teaching material. We prepared two types of videos, one with and one with-
out the teacher image (see Figure 2). Each participant was set to watch one of
them. The only difference between the two videos was the presence or absence
of the teacher image as visual information, and the same material was used
for the audio data. In addition, each quiz in the part of (3) Quizzes (primary)
on the first day is divided into three components shown in Figure 1: (3-1)
Instruction and quiz questions, (3-2) Thinking and answering time, and (3-3)
Correct answers and explanations. In viewing (3-3) Correct answers and
explanations, the participants understood the correctness of their answers
and how to solve the quizzes.

On the second day, we asked participants to answer the same questions
online as (3) Quizzes (primary) conducted on the first day. At that time, we

Figure 1: We experimented according to this procedure. The four-week interval was
set between the two-day experiment.
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Figure 2: The two types of displayed quiz content examples (Japanese was used in
actual).

also asked them whether they remembered the contents of the explanations
on the first day. The teacher’s image was set not to be displayed in the online
quiz content. On the second day, we designed the experiment to be performed
four weeks after the investigation on the first day.

We conducted this experiment with the approval of the University of Tokyo
Ethics Review Committee (Approval No. 21-123).

Quiz Contents

We conducted five questions each in the primary and secondary quiz parts.
The contents of the quizzes were designed to be answered based on common
sense or on-the-spot inspiration since the strengths and weaknesses of the
participants in the school subjects refrain from directly affecting them. For
example, we asked about the order and reasons for the three colors of stan-
dard traffic lights. The participants in the experiment chose one option that
they thought was the correct answer from among two to four options and
orally answered the question along with the reason for the choice. The order
of the questions presented was counterbalanced among the participants.

Data Analysis

Regarding the correctness of the answer to the quiz, in addition to the correct
choice, the case where the reason for selecting the option was also valid was
defined as an entirely correct answer. This definition excludes cases where
the correct answer was given by chance without knowing the right reason.
This paper used the percentage of correct answers to quizzes that conformed
to this definition as an index for data analysis.

We classified the preference data based on the responses obtained during
the semi-structured interviews, regardless of whether the content was provi-
ded with or without a teacher image at the time of the experiment, for the
preference for the presence or absence of the teacher’s image. In addition to
the preference, we used the information on the presence or absence of pre-
sentation of teacher images during the experiment. To compare the correct
answer rate between each quiz time, 46 people who answered all the quizzes,
including four weeks later, were analyzed.
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RESULTS AND CONSIDERATION

First, Figure 3 compares the average percentage of correct answers to quizzes
with and without the presence of a teacher image. As a result of verifying the
difference in the average rate of correct answers by the t-test for each group
with and without a teacher image at each timing of quiz implementation
shown on the horizontal axis, no significant difference was observed between
the groups at any time. This result suggests that the presence or absence of the
teacher image does not affect the learning effect. On the other hand, Scheffe’s
multiple comparison test confirmed significant differences at a significance
level of 1% (p < 0.001) between the primary quiz on the first day and the
other two quizzes in each group.

Next, Figure 4 compares the average rate of correct answers based on
whether or not each participant’s preference for the presence or absence of

Figure 3: Correct answer rates according to the teacher image existence.

Figure 4: Correct answer rates by preferences for the existence of teacher images.
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Figure 5: Correct answer rates in the group whose preference for the presence of the
teacher image matched the displayed contents.

a teacher image and the content presented during the experiment matched.
According to Scheffe’s multiple comparison test, the results found that the
correct answer rate improved over time when the display method fit the
participants’ preferences at a significance level of 1% (p < 0.001) and 5%
(p = 0.03), respectively.

Finally, Figure 5 shows the results of comparing the group with and with-
out the teacher’s image among the group in which the preferences of the
participants and the content display method matched. This result shows that
when the learner’s preference and the display method of the learning content
were matched, the learning effect continued to improve after four weeks with
the teacher’s image. Furthermore, comparing the correct answer rate of each
group after four weeks by the t-test, the group presented with the teacher
image had a significantly higher correct answer rate at a significance level of
5% (t (24) = 2.14, p = 0.04).

CONCLUSION AND FUTURE WORK

From the results of this paper, the presence or absence of the teacher’s image
in the learning content possibly improve the learning effect by adjusting it
to the learner’s preference. Since the continuity of the learning effect was
higher with the teacher image presence, we believe that it is necessary to
incorporate into the learning content a device that will make the learner prefer
the teacher’s image display. In future work, we will increase the age groups
and characteristics of learners and learning contents and proceed with a more
detailed examination.
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