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Abstract. One of the challenges found with learning using a lecture video is the
short attention span of students due to high cognitive load when they are watching
the video. Several methods have been proposed to increase students’ attention,
such as segmenting learning content into smaller pieces where each piece has
short video duration. In this study we proposed an enhanced monologue lecture
video with a tutee agent to mimic the dialogue between a tutor and a tutee to
increase student attention to the lecture video. Based on lab evaluation including
eye fixations data from an eye tracker, the videos enhanced with the tutee agent
make the students’ attention more frequent to the learning material presented in
the lecture video and at the same time lowering their attention span to it.

Keywords: Tutee · Tutee agent · Pedagogical agent · Dialogue video · Lecture
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1 Introduction

Delivering lecture in a form of video format becoming quite common nowadays as tools
for creating a video already accessible where one can even produce just using their
smartphone. While the Web video technology and standard getting more mature, in last
decade we also saw the rise of massive open online courses (MOOC) and open course-
ware where its main way for learning content delivery is by the means of lecture video.
MOOCs and open coursewares provided by several world’ high ranking university such
as the MIT, opening opportunity for everyone at their own time and their own pace. In
this sense, MOOC and open courseware provide greater accessibility and time conve-
nience for learners. However, even though learning through MOOC provides flexible
way of learning for the enrolled students, problems such as high cognitive load caused
by information overload is still faced by learners. High video dropout rates caused by
too long videos duration, and boredom due to short attention spans are another problem
in watching lecture video delivered in distance learning platform. In this study, we pro-
posed an enhanced lecture video material with embedded tutee agent to make the lecture
video more exciting to watch by the students and in the end increasing student focus
with the learning content in the video.
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2 Literature Review

2.1 Video as Learning Material

The emergence of MOOCs and Open Coursewares, brings thousands of online courses
being offered in the Internet. Each of these online courses consists of several parts where
most of the content is recorded lecture video as a learning material. One of the reason
why video is still becoming the de facto format for delivering learning content in distance
learning environment is that a video provides a rich and powerfulmediumand can present
information in an attractive and consistent manner [1]. Another benefit of lecture video
is that it can be well suited to visualize the abstract or hard-to-visualize phenomena that
are important in many science classes such as biology [2]. Outside of MOOC’s realm,
the usage of lecture video as a learning material in traditional classroom are becom-
ing popular as instructors are increasingly making use of flipped classrooms method,
whereby students are encouraged to watch the recorded lecture video on their own time
and engage in activities geared toward a more in-depth understanding of the subject
matter in the classroom [3]. While videos on MOOCs are structured inside courses,
popular video sharing application such as YouTube also offers unstructured educational
video provided not only from professional tutor, but also from non-professional content
creators.

One of important thing to be considered when delivering the learning material in a
video format is how effective the video in maximizing student learning. In the literature
review on principals of effective lecture video, Brame [2] suggests three elements for
video design and implementation that can help instructors maximize video’s utility: 1)
cognitive load, 2) student engagement, and 3) active learning. The cognitive theory of
multimedia learning defines two channels for information acquisition and processing: a
visual channel and an auditory channel [4]. The use of these two channels can facilitate
the integration of new information into existing cognitive structures and lecture videos
are the perfect medium for this, as it provides both visual and auditory information at
the same time.

2.2 Learning with Dialogue Video

Other factor that can affects student engagement in lecture video according to the study
is how the tutor or teacher presented the learning material or lecture style inside the
video. Several lecturing style in the video exists such as the Khan-style or the talking-
head style. The talking-head style with the tutor’s head appears in the video has positive
impact to the student enjoyment and learning performance compared to paper book
style [5]. Lecture video style which involves a dialogue between a tutee and student
also proved to have positive impact to the students learning. In this case the student
become an observer student who learning by watching the dialogue. Study found that
the students who watched the dialogue video have better constructive and interactive
behaviors compared to watching monologue-videos and they are benefited from the
presence of the tutees as they pay more attention to what the tutees said than to what the
tutors said [6]. The advantage of this method is that it even does not need to be conducted
with professional tutors; a meta-analysis study found that people with untrained tutoring
skills and had moderate domain knowledge could become tutor [7].
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2.3 Role of Pedagogical Agent in Learning

A large body of research related to the pedagogical agent in learning environment exists.
Regarding the student’ focus and attention, pedagogical agent, which usually represented
as a human-like character, can provides instructional support and motivational elements
into multimedia learning [8]. Pedagogical agent’s voice and representation will produce
social signals that trigger social responses from students. Study on influence of learner’s
social skill in collaboration with pedagogical agent showed that learners with higher
social skills performed better on the explanation task with the agent than those with
lower social skills and this is an indication that learners perceived their interaction
with the agent as same with human-human interaction, where learners with low social
communication skills have difficulty in collaborative learning [9].

As the most studies on pedagogical agent define the role of an agent as a tutor to
the student, an agent role as a tutee also have been explored. Students who overheard
a dialogue between a virtual tutee and a virtual tutor, learned more, took more turns in
mixed-initiative dialogue, and asked more questions than those in the monologue-like
condition where only a virtual tutor exists [10]. In more recent study, researchers have
proposed a virtual tutee system (VTS) to improve college students’ reading engagement,
where the students take on the role of tutor and teach a virtual tutee. The study found
that the students in VTS group engaged in a deep level of cognitive processing and have
higher reading performance than students in the non-VTS group [11].

One of the benefits of using animated pedagogical agent in multimedia learning
is that it is possible to more accurately model the dialogs and interactions that occur
during novice learning and one-on-one tutoring [12]. Based on these previous studies
of pedagogical agent and combined with the benefits of dialogue between a tutee and a
tutor in the lecture video, in this study proposed a prototype tool to add a tutee agent as
a replacement for human tutee in monologue video.

3 Proposal

3.1 Tool Overview

To add a tutee agent inside the lecture video with our prototype tool, a teacher or course
designer needs to make an annotation on the designed lecture video with our tutee agent
annotation interface. The annotation texts created by the teacher serve as the tutee agent
utterances inside the video and will be uttered by the tutee agent at specified time in
the video. The tutee agent voice is created by utilizing text-to-speech cloud service. The
steps to do this as illustrated in Fig. 1 are:

1. Upload the designated lecture video
2. Add important metadata to the uploaded lecture video
3. Create annotation texts to the uploaded lecture video by selecting specific time in

the video using the Tutee Agent’ Annotation interface.
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Fig. 1. Lecture video and Tutee Agent’ Annotation workflow

3.2 Lecture Video Produced by the Tool

The result of the annotated lecture video is a lecture video with the tutee agent embedded
into the lecture video. For the animated tutee agent itself, we created in animated PNG
format as it provides high resolution image and can be embedded easily inWeb environ-
ment. Using Web compatible format tutee agent also make customization of tutee agent
easier for future development and study. When the tutee agent making a specific utter-
ance at certain time in the video, the animated tutee agent animation is synchronizedwith
the related voice generated from the cloud service while the lecture video is paused to
mimic turn taking conversation between tutor and tutee agent. A text balloon containing
the annotation text also showed up above the tutee agent while she is speaking.

4 Evaluation

4.1 Purpose

Toevaluate the effect of lecture videos enhancedbyour proposed tool,wehave conducted
a user study using within-subject experiment design by involving participants as an
observer student. In this study, participants watched lecture videos using video user
interface of our system in two conditions: 1)Monologue style (MON)where participants
watch a monologue lecture video, where only a human tutor present inside the video
and, 2) Dialogue style with tutee agent (DIA) where participants watch a monologue
lecture video with a tutee agent added in the video. As a counterbalance for learning
effect and bias from the learning style, we order the experiment condition differently
for each participant. Before the experiment conducted, we have been granted an ethical
approval from our university’ IRB.
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Fig. 2. The monologue lecture video as a learning material in this study delivered in talking
head with presentation. In talking-head style, the tutor’ head is appeared inside a lecture video
explaining learning content.

4.2 Experiment Apparatus and Settings

In this experiment we used a personal computer (PC) connected to our tool and the tool
was accessed via web browser. Participants watched the lecture video using the PC with
24-in. Full HD (1920 × 1080 resolution) monitor in our laboratory and listened to the
learning material using headset. To collect data on user attention and eye fixation, we
equipped participants with the open source Pupil eye-tracker [13] (see Fig. 3). While
watching the lecture video, participants were seated in front of the PC’s monitor and we
asked participants to adjust their seat position as convenient as they want. Three video
cameras in different angles are used in this experiment to record participant’s behavior
while watching the lecture video.

Fig. 3. A) Participant’s world view from the Pupil’s world camera represent what participant saw
with their eye, B) Participant in our experiment seated in front of PC’s monitor wearing the Pupil
eye tracker and headset while watching the lecture videos.

Experiments with eye-tracker commonly restrict the head movement of participants
using a chin rest to reduce head movements and ensure a constant viewing distance [14],
we do not using this kind of tool in our experiment as it is not reflecting an ideal condition
when student watching lecture video. We did not limit the movement of participants’
head and body when they were watching the lecture video. The purpose for this was that
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we wanted our participants to be as convenient as possible while watching the lecture
video and to reflect real world condition in watching lecture video.

4.3 Materials

4.3.1 Lecture Videos

For the learning materials used in our evaluation, we produced two lecture videos with
different themes in a monologue style. These monologue style video then enhanced into
dialogue style for the DIA condition, where the tutee agent presents inside the video
and make questions and comments related to what the tutor explains in the video. The
tutee agent utterances inside the video were scripted and annotated using our tutee agent
annotation interface. The themes of the lecture videos produced are: 1) Introduction to
Interaction Design (ID), and 2) Introduction to Metadata (MD). The learning content
for ID theme video is taken from The Interaction Design textbook, while for the MD
theme video is taken from the modified and simplified version of Metadata MOOC
series videos from YouTube by Professor Jeffrey Pomerantz of School of Information
and Library Science, The University of North Carolina of Chapel Hill (https://www.you
tube.com/watch?v=fEGEJhJzrB0).

To investigate how the tutee agent could affect in variety type of video content, we
designed The ID theme video presentation slides to containmore text than theMD theme
video as it is known from limited capacity theory states that our short-term memory is
quite small; therefore, offering too much information on the slides such as too many
text could lead to a high cognitive load and split attention [15]. Both of these lecture
materials was delivered using talking-head with presentation style (Fig. 2) as it is one
of the popular learning content delivery style in lecture video [5]. To strike the balance
between video duration and learning content, we designed both lecture videos to have
duration up to 15 (fifteen) min.

4.3.2 Tutee Agent Utterances

Studies on pedagogical agent have shown that by employing strategic utterances in
dialog, such as asking for an explanation, repeating learning content, or providing sug-
gestions, could stimulate reflective thinking and the metacognition processes involved
in understanding [9]. Based on this notion of strategic utterances of pedagogical agent,
we annotated the tutee agent at specific time of video. As slide transition in presentation
can be indicated as a transition to different learning topic, we were making our tutee
agent to make utterances at the specific time on the lecture video where it is near the end
of every slide or before the slide transition occurred.

By making the tutee agent to utters summary to the current slide content and tutor’s
explanation, we implemented the concept of repetition. Repetition can be one of the
virtual tutee contribution in the dialog by uttering key concepts mentioned by the tutor
in his previous conversational turn [16]. Example of this repetition can be seen onTable 1.

https://www.youtube.com/watch?v=fEGEJhJzrB0
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Table 1. Example of the tutee agent summarization in MD theme video

Tutor “… from library and librarian we learn how to describe something effectively.
Effectively here means for the purpose of storage and later retrieval by the user of
library. Information about the content of a thing or resource that aids in finding
or understanding it, is referred to as descriptive metadata. If you are looking for a
book, the most obvious thing you care as a reader are, first, what the book called
or the title, second, who wrote it or the author and third what is the book about or
the subject! Descriptive metadata describes the book using those three aspects”

Tutee agent “I see, descriptive metadata describes the object that can help people to find it
and understanding the content”

Besides making repetition of the tutor explanation in the form of conclusion, we also
designated our tutee agent to utter questions. The question from the tutee then answered
by the tutor in the next turn of explanation. An example of question utterance from
the tutee agent is: “…Anything? what kind of things can be described?”. This tutee’
question is placed before the tutor changing his explanation about type of thing that can
be described in metadata. Right after the tutee’ utterance ended, the video playing again,
and the tutor start to continue his explanation as can be seen on Table 2. This kind of
interaction of the tutee agent is also form of virtual tutee contribution to the learning by
making the observer students anticipated the next learning content explanation by the
tutor [16].

Table 2. Example of the tutee agent utters question to the tutor

Tutee Agent “…Anything? what kind of things can be described?”

Tutor “The thing being described maybe natural, or an artificial object, physical or
digital object, whatever It also can be an information object, such as webpage, a
book, an article, a historical manuscript, etc.”

4.4 Participants

In this experiment, we recruited twelve (N= 12) participantswhowere all undergraduate
and graduate students. As our participants watching the dialog between a tutee agent
and a tutor, they are becoming a dialog observer or an observer student.

4.5 Procedure

At the beginning of the experiment, we gave an explanation to the participants about
the experiment and the consent paper. After the participant agreed with the experiment
condition they read and filled the experiment consent form. Each participant experienced
the two experiment conditions, DIA and MON, or MON and DIA, depends on the
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participant task order document we havemade before.We equipped participants with the
Pupil eye-tracker to collect data on their eye-fixation points. Our Pupil eye-tracker device
is embeddedwith two cameras, first is theworld camerawhich represent what participant
saw with their eye and the second one is the eye-camera which detect participant’s the
eye movement.

Before participants start watching the lecture videos, we carried out the Pupil eye-
tracker calibration procedure tomake sure the eye-tracking process run accurately. Using
the calibration feature provided by the Pupil’ software suite, the Pupil eye-tracker cali-
bration was done by asking a participant to follow five dots which are appeared on the
screen without moving their head to make sure the Pupil’ eye camera could detect the
movement of participant’ pupil correctly. We performed this procedure several times
for each participant to make sure that the Pupil eye-tracker device has high confidence
detection between 0.7 to 1.0 (maximum) value. Participants watched the lecture videos
in one pass without re-watch and they were not allowed to control the pace of video by
pause, seek backward, or forward the videos. After finished watching each video, the
participant then filled a questionnaire related to their user experience and then answered
free recall test related to the learning content in the last watched video.

5 Result

5.1 Analysis of the Data

Learning Gain
To measure learning gain particularly to short-term memory retention, we collected and
calculated data from participants’ free recall answer sheets. For each video theme, we
created six deep questions related to learning content in the video. From these participant’
answers sheet, we counted how many relevant, related, and irrelevant propositions. A
relevant proposition can be a phrase or sentenceswhichmatched or has the samemeaning
with what tutor explained or tutee uttered in the video. A related proposition is a phrase
or sentence which not too relevant to the question asked, but still have some relation
with the right answer, and an irrelevant proposition is an answer which does not have
any relevance with the question or incorrect answer.

Eye Fixation Frequency and Duration
To measure and analyze our participants attention to the lecture videos from the eye
tracker video recordings and raw data, we followed four steps procedure for each video
(Fig. 4).
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Fig. 4. Workflow of eye fixation data collection and analysis

The procedure was as follow: 1) Collected eye fixation points raw data and videos
recorded from the eye-tracker device using the Pupil Capture apps. 2) Each of these
videos (in HD 1280 × 720 resolution) were then exported using Pupil Player apps into
a rendered video which contain a yellow circle marker (generated automatically by the
Pupil Player app based on the raw data). The yellow circle marker in the rendered video
move based on the participant’s eye fixation movements (Fig. 5A). 3) The rendered
video then added into ELAN [17] annotation tool in which the eye-fixation periods
of participant were annotated. 4) We then conducted statistical tests for the eye fixation
occurrences frequency and the duration of eye fixation based on these annotations result.

Fig. 5. A) Annotation of participant’ eye fixation point (indicated by yellow circle) in the video
using ELAN. B) Annotation’s AOI where the eye fixation points landed on for the dialogue video.
C) Annotation’s AOI for the monologue video. (Color figure online)
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The frequency of eye fixationwasmeasured on howmany times the eye of participant
switch fixation to the one of AOI. For example, we counted one eye fixation to the tutor
area after it is moved from the slide area to the tutor area. In doing the eye fixation points’
video annotations, we defined three main areas of interest (AOI) on the video where the
eye fixation landed on. These AOI are the tutee agent area, tutor area and the slide area
as can be seen on Fig. 5B. If participants eye fixation landed on another area than these
AOI, we annotated them as “other”. We then counted how many times (the frequency)
the eye fixation landed inside these areas and how long (the duration) the fixation points
last.

Interview
To gain deeper understanding on the effect of the tutee agent in dialogue video which
otherwise not reflected in learning gain or attention from eye-tracker, we conducted
semi-structured interview at the end of each experiment session. The interviewwas audio
recorded by the experimenter and then transcribed.When thenmaking our analysis based
on the transcript data.

5.2 Learning Gain

Based on the number of relevant, related, and irrelevant propositions from participants’
answers, we measured the difference between DIA (dialogue) and MON (monologue)
condition (Fig. 6).

0 1 2 3 4 5

Relevant

Related

Irrelevant

3.42

0.83

3.33

2.33

0.67

5 

MON

DIA

] * p < 0.1

Fig. 6. The number of relevant, related, and irrelevant propositions

Our MANOVA test reported non-significant effect of video style/condition (DIA &
MON) as the independent variable to all three independent variables (Relevant, Related
& Irrelevant proposition) withF (3, 20)= 1.40, p= .27;Wilk’s�= .826. Univariate test
reported marginal effect of video style to the Irrelevant variable result where participants
in the DIA condition were writing less irrelevant proposition compared to the MON
condition, F (1, 22) = 3.71, p = .06.

5.3 Eye Fixation Frequency

The total eye fixation recording videos which we annotated were 20 videos from the
total of 24 videos (each participant has two eye tracker video recordings). We excluded
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4 videos from this analysis because of incomplete data from 2 participants. One video
in the dialogue condition was not containing any eye-fixation marker because the eye-
tracker failed to detect the participant eye’ pupil in the middle of experiment, despite we
already performed several calibration procedures. Another one in monologue condition
resulted in incomplete eye fixation data because half of the eye tracker recording video
was corrupted (Fig. 7).

Table 3. The average occurrence of eye fixations per minute

Fixation AOI DIA (N = 10) MON (N = 10) MS F df p

M SD M SD

Slide 9.86 3.34 6.08 2.45 71.21 8.27 1 **.010

Tutor 8.73 4.23 5.89 3.27 40.38 2.81 1 .110

Other 2.36 1.74 3.47 1.36 6.11 2.48 1 .133

Agent 4.01 1.65 – – – – –

Fig. 7. Eye-fixation occurrence per minute for DIA and MON condition.

For the analysis to the eye fixation frequency, first we present the result on the eye
fixation frequency to the three main AOI in both DIA and MON conditions. These
numbers represent the number of eye fixation per minute (fpm) from the beginning until
the end of the lecture video. We conducted ANOVA to compare the effect between
video style (DIA and MON) for the three fixation AOI. The multivariate test reported
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a significant effect of video style with F (3, 16) = 8.03, p = .002; Wilk’s � = .399.
Furthermore, univariate tests showed there was a significant effect of video style where
participants have higher frequency of eye fixations to the slide area in the DIA style than
the MON style, F (1, 18) = 8.27, p = .010. However, as can be seen on Table 3, no
significant differences were found in the tutor area (F (1, 18) = 2.81, p > .05) and the
other area (F (1, 18) = 2.48, p > .05).

5.4 Eye Fixation Duration

Fig. 8. Duration of each eye fixation to all AOI in DIA and MON condition.

Table 4. Duration of each eye fixation on AOIs (sec.)

Fixation
AOI

DIA (N =
10)

MON (N
= 10)

MS F df p

M SD M SD

Slide 3.78 1.86 7.25 5.17 60.06 3.96 1 *.062

Tutor 1.80 .88 1.86 .63 .01 .03 1 .861

Other 2.01 1.13 3.37 4.47 9.30 .87 1 .362

Agent 4.69 1.09 – – – – –

Beside from the number of times the participants fixated their eye to the three areas,
we also try to look at the average duration of eye fixation between condition. Figure 8
illustrates the comparison of data spread between DIA and MON condition and all AOI.
Our multivariate test reported non-significant effect of the video style to all fixation
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AOIs. As can been seen on Table 4, univariate test reported marginal difference between
video style where participants in MON have longer duration to the slide area, F (1, 18)
= 3.96, p = .062. This result indicated that the attention of participants tended to more
kept on the slide area in the monologue lecture video (Fig. 9).

5.5 Eye Fixation Rate

Fig. 9. Eye fixation rate (%)

Table 5. Eye fixation rate (%)

Fixation AOI DIA (N = 10) MON (N = 10) MS F df p

M SD Rate (%) M SD Rate (%)

Slide 28.10 7.61 46.81 36.53 13.67 60.9 356.72 2.91 1 .105

Tutor 12.73 7.06 21.23 11.97 8.16 19.94 2.98 .05 1 .824

Other 4.01 3.61 6.69 11.50 13.61 19.16 280.05 2.82 1 .110

Agent 15.16 4.96 25.27 – – – – – – –

Total 60 – 100 60 – 100 – – – –

To obtain the rate of eye fixation duration in each minute, we multiply the frequency
of eye fixation per minute and the duration of each eye fixation. We normalized the data,
so the total time is exactly 60 s for all AOI in each condition. Our MANOVA reported
significant effect of video style, F (3, 16)= 29.05, p < .001; Wilk’s � = .155. However
univariate tests on each area as detailed on Table 5, did not reported any effect of video
style on all AOIs.
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6 Discussion

As we have described on the result part before, result from learning gain showed no
significant difference in learning gain, particularly to the number of relevant propositions.
This result might be caused by the tutee agent did not provide enough scaffolding to the
memory retention of participants in watching the lecture videos. Study from Mayer on
the presence effect of pedagogical agent found that students who learned with an agent
on the screen did not get better results compared to students who study without agent
on the screen [18].

From eye fixation data collected from the eye tracker, our data analysis found when
participants watched the dialogue video with the tutee agent, they were tended to more
frequently paid attention to the slide area. This might be an indication that the tutee agent
utterances make participants to review the presentation slide inside the video more often
than in the monologue video. However, result from the duration for each eye fixation
in the monologue video revealed that the participants spent their attention longer to the
slide area. In the dialogue video, the tutee agent took some attention from the slide. As
the duration of attention could affect the cognitive load on working memory [19], with
the tutee agent took some attention, it could be a positive way in lowering cognitive load
of participants. Regarding the design of dialogue between tutor and the tutee agent, our
participants gave their opinion. User6 commented on how the tutee agent can provides
“break” from teacher/tutor:

“Well there is several things, first one is that the animated tutee agent summarize
the content by parts make it easier to follow. And then, it provides a dialog so it’s
not the same speakers all the time, probably it’s like giving a little bit of a break
from the teacher…”.

This particular comment is related to how we placed the tutee agent’s utterances at
certain time in the videos, specifically at the end of each slide explanation. Participant
felt that the tutee agent can give them time to break from the tutor’s explanation. As
the participants cognitive load getting higher from long constant watch of the learning
material presentation, we suggest that the tutee agent here can also help the students in
decreasing their cognitive load as in learning segmentation [20]. Most of the participants
who preferred the dialogue videos felt that the tutee agent’s summarizations help them
in understanding the tutor explanation. User7 expressed how the dialogue videos make
the learning more enjoyable:

“The dialogue version is more interesting and make me more enjoy to watch the
video also. The animated person assistant also helps us to highlight what is the
important content that the lecturer want to teach…”.

Similar with User7 expressed, User11 has similar opinion:

“The animated agent help to summarize what the lecturer says, so I can memorize
better about the key point in the lecture, each of the subtopics, or sub-lecture
(subtopic) of the whole lecture…”.
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Based on these subjective comments from our participants, the combination of the right
timing for utterance and the scaffolding in term of summarization by the pedagogical
agent can help student in learning while watching lecture video, particularly in giving
back their focus to the learning materials and affording them in lowering cognitive load.

7 Conclusion

Previous studies have explored strategies to improve lecture video by adding reducing
cognitive load of the students by means of learning segmentation and breaks, adding
activities such as using in-video quizzes and making annotation, and by incorporating
pedagogical agents such as virtual tutor and virtual tutee. Using our tool, a teacher
or course designer can design an interaction between tutor and the tutee agent in the
monologue video as if they are making a dialogue. In this study we proposed our novel
method to increase student attention to the lecture video by adding a tutee agent inside
lecture videos.

Our statistical test from learning gain reported no significant effect of the tutee
agent presence in dialogue video. On the eye fixation data captured using eye-tracker
we concluded that the tutee agent existence in the dialogue video has some effects to
the attention of the student. Observation to the data spread visualization on the average
eye fixation frequency revealed that participants have more frequent eye fixations and
shorter duration to slide area when watching dialogue videos. These results suggest
that the tutee agent has some effect in increasing participants attention to the learning
material while at the same time make their eye fixation duration shorter to it. When we
asked participants on their opinion to the dialogue video, they confirmed that the tutee
agent had effect on their attention to the video and learning material itself. This study
still has limitation as it need more data from other sources to reveal more on the effect
of dialogue video with the tutee agent by triangulation, particularly to the learning gain
which will be also a future direction for our next investigation with larger participants.
Another limitation that we note based on our participants’ comment is how the tutee
agent’s summarization affect them. Whether the presence of the tutee agent that utter
the summary, or the summarization itself has more effect to the participants need to be
investigated more. We believe that by utilizing our prototype tool, further study about
an effective way to design the tutee agent interaction in a monologue video, and how
to design a lecture video which can be delivered either way in monologue or dialogue
style are interesting.
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