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Abstract 6

There are few previous empirical studies on an-aut@matic spéed, control of multimedia
materials based on a natural user interface (NUI) | ting w taking from watching
Wo exper%ﬁ and an interview. First,

to a lecture through nodding. This study conduc d

in experiment 1, we found that there is signifi Ievanc tween the participants’ action
of lowering their head and note taking. 3 , we dete d that nodding that lasts less
than two seconds has no relatlonshlp to akln p rlment 2, we determined that the
e-learning system with the automa ultimedia materials reported less
learner manual control, clickin and r buttons, than the regular e-learning
system. For the interview, alyszs s that “The automatic speed control of
multimedia materials” and te takm ce “Participant’s satisfaction” positively.
Keywords: E-learnin &al Use ce NUI, Head Gesture, Nodding

1. Introductlon

According ' ctions \Qoy Tech Navio, USA, the global e-learning market will
grow 7.9% oversthe peri 2-2016 [1]. In the future, the amount of on-line learners will
increase because of ad in technology, such as smart mobile devices and a learning
network. The chara s of media learning empower individual learners to pursue self-
directed learning, @vlow learners to become responsible for various decisions associated
with their learning éndeavor and satisfaction [2]. Moreover, media players allow students to
ir’courses. For example, students can manipulate a keyboard or a mouse to
nd the content played in the media player. Recently, the field of education has
pro at the adoption of new interaction paradigms, such as a natural user interface
(N@ill be presented. This field is promising a direction towards more natural and
effective learning experiences [3]. The NUI environment allows learners to manipulate media
interface via natural gestures in accordance with intrinsic pattern of behavior [4]. A previous
study shows that the most common action of learners is clicking pause and rewind buttons.
Bassili & Joordens (2008) indicated that 47% of students expressed that the purpose of
clicking a pause button is to note taking, and 63% of students expressed that the purpose of
clicking a rewind button is to review material that is not clear [5]. In other word, controlling
media players when watching to a lecture is an important feature in media learning. Di Vesta
and Gray (1972) indicated that note taking is beneficial because it serves as an external
storage mechanism. Notes were considered to be a record of the information that students
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encode [6]. Further, learners also believe that the very act of note taking helps them pay
attention to the learning materials [7].

Chou and Liu (2005) reported that learner control is related to learning effectiveness and
learning satisfaction [8]. Because media controls are used by learners to adjust media
playback speed in order to take notes easily, such controls are important for enhancing
learning effects. In fact, controlling a computer through natural interaction is more convenient
for human beings [9]. Diverse studies have reported that learning through NUI enhances a
learner's sense of presence and the flow of learning more than regular learning interfaces [4].

To the best of our knowledge, there are a few previous experimental studies that suggest
new methods for pause and rewind functions based on NUI. And there is no%r&cal

research to distinguish situations from nodding time whether they do note taki t. In
our previous research, we analyzed relationships between nodding time and 0 ing and
simply experimented on learner who clicked pause and rewind buttons [10]. is research,
we reinforce research process and add sample as well. °

In this research, we designed a system for the aut I of multimedia

materials through the learner's heard angle with manip tion of the mouse or
keyboard in order to click pause and rewind butt effectiveness of this
system for learners.

The purpose of this study is to research t cts on I s of controlling multimedia
materials automatically, such as through search q ns are following.

Research Questionl: Does the lean G}ad a @stmgwsh situations of note taking
from those of watching to a Iecture’>

Research Question2: Does t ge su atlc sp %ontrol of multimedia materials by the
learners' head angle have an ef Iearn.er action?

2. Literature Rewe @
2.1. Interactions in @%’nln

Interaction the key %ts that influence learning. Kearsley and Moore (1989)
have identifieme ty s@mteractlons that are important in learning: learner-content
interaction, learner-instru nteraction and learner-learner interaction [11]. As computer
technologies emerge, r-interface interaction is proposed as an additional important
interaction in e-l [12]. Because learner-interface interaction is a process of
manipulating tool ccomplish a task, clicking pause and rewind buttons is an element of
the learner- iﬁg&&ce interaction. Williams (1996) reported that learner control is an important
feature in ing, because it allows learners to make decision by themselves [13]. This
|nter t| Iosely linked to metacognition because the learner can monitor his or her

g of incoming information in order to control over its learning flow [14, 15].

learner control has an effect on a variety of concepts, for example, goal and
content selectlon, time management on a scale of tasks, etc. [16] For these reasons,
capabilities of clicking pause and rewind buttons in e-learning is important in the
implementation of metacognitive activities, such as planning how to approach a given
learning task, monitoring comprehension and evaluating progress toward the completion of a
task [8].

2.2. Natural User Interface

The advance of computing technology has affected human-computer interaction.
Currently, NUI is highlighting intuitive actions, as an alternative to a command-line interface
(CLI) or graphical user interface (GUI). Because the gesture recognition connects between
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human motions and a computer very naturally, it is considered as a representative example of
NUI [17]. As gestures are well suited for moving in three-dimensional space, it is easy to
interact with a computer and diverse expressions. The development of this technology,
especially the use of head gestures among various body gestures, is prevalent in the field of
study about drowsiness [18]. Furthermore, the use of NUI has also been studied for
disabilities [19]. In the field of education, activity based NUI is eased through a design which
gives the learner the feeling that they are immediately and continuously successful. This aided
by technology. NUI allows learners to carry out relatively natural gestures, and they quickly
accustom the control of the computer application and manipulate the learning contents on the
computer screen [20]. Besides, learner-computer interaction through gestures is £requently
used for e-training. E-training refers to education training that acquires and M the
capabilities necessary to perform tasks using communication and inform 'or%‘mology,
such as virtual reality and augmented reality, and devices such as head moﬁ? isplays. E-
training allows learners to increase their sense of flow resenceas experience a
participatory learning system [4]. Previous studies hav ohstrated learner-interface
interaction via natural gestures can be effective to learnj ‘a&)

3. Research Methodology xx)

In this research, we conducted two exp ts and’ terview. In experiment 1, we
measured the participants’ nodding tim ead angle i1 order to analyze the relevancy
between note taking and nodding. ent merformed after experiment 1 was
finished. In experiment 2, we a I&he di between the number of pause button
clicked and the number of re utton clicked ifrthe e-learning system with the automatic

speed control of multimedia materials and " ular e-learning system. In the interview, we
analyzed whether the aE:t tic sp trol of multimedia materials satisfied the

participants, and the actors th ct learner satisfaction.

Twenty individuals‘\panticipated.din\experiment 1. Eleven of the participants were male and
of the'p@ip nts were university students and twelve were graduate
participants ‘&fe twenties. And two participants are thirties. Thirty
pated i%gériment 2. Eighteen of the participants were male and twelve
were female. Fourteen %ﬂ participants were university students and sixteen were graduate

students. Twenty se rticipants are twenties. And three participants are thirties. Thirty
individuals partic@ in the interview conducted after experiment 2. The participants
experienced Ayith both the regular e-learning system and the proposed system. Table 1 shows
demographié%’éxperiment 1 and experiment 2.

%O Table 1. Descriptive Statistics

No. of participants No. of participants
in experiment 1 in experiment 2
20-29 18 27
Age
30-39 2 3
Male 11 18
Sex
Female 9 12
Undergraduate student 8 14
Job
Graduate student 12 16
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3.1. Experiment 1

Figure 1 shows experiment environment. All participants watched to a lecture via a 21-inch
monitor, and there were no limitations for using a keyboard and a mouse. They were provided
a notebook and a ballpoint pen, in order to taking notes. To monitor the participants’ nodding,
a horizontally striped paper of size Al was placed on the wall adjacent to the participant and
line is at intervals ten centimeters on a paper. Two researchers observed each participant
simultaneously, and four researchers reviewed the video clips. Experiment environment is
shown in figure 1.

The participants’ nodding was observed and the number of times that the participants
lowered their head was counted. These metrics were analyzed to determine the W? of
times that the participants simultaneously lowered their head and took notes. AIW(} ments
were recorded on video clips. The subject of the lecture was English ecture is

delivered by a famous TOEIC (test of English for internatiopal ,comm tigh) instructor.
English grammar content was chosen because there is 'ficant @t of note taking
t or the subject. In

dia P, ayer S used as the media

required for grammar lectures, and such an activity is e
addition, English is a popular subject in Korea. G
player for e-learning, because it is the most popular

a play\,
L

&b’lgure 1. Experiment Environment

3.2. Experi 2

Experim m%ﬁas divided into two sessions, the A session (regular e-learning system) and

proposed e-learning system) and all individuals participated in both sessions in
jects design. Like a previous experiment 1, all participants watched a lecture and
te a media player using a mouse and a keyboard anytime they want. GOM Media
Player was used as the media player, GOM Media Player is most famous media player in
Korea and pause and rewind buttons are easy to control. In GOM Media Player, the playback
speed is increased when the “x” key is pressed on the keyboard, and it is decreased when the
“c” key is pressed. In figure 2 shows speed control on GOM Media Player.

In the A session, the participants studied the lecture as usual with the regular e-learning
system. In the B session, the participants studied the lecture with the proposed system using
the automatic speed control of multimedia materials. The researchers controlled the playback
speed depending on the angle of the participants’ head. When a participant lowered his or her
head and stayed more than two seconds, a researcher reduced the playback speed to 0.8x,
which is 0.2 times slower than the lecture’s normal speed. After the participant raised his or
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her head, the playback speed was returned to normal. The horizontally striped Al paper
placed adjacent to the participant was used to identify the head angle. Two researchers
observed each participant simultaneously, and four researchers reviewed the video clips.
Researchers can observe difference in the participant’s head angle between the watching a
lecture and taking notes.
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Figure 3. ‘, Ang@@ Watching a Lecture (left) and Taking Notes (right)

3.3. Interview fb

Thirty individm@articipated in the interview conducted after experiment 2. The
participants eriericed with both the regular e-learning system and the proposed system.
Each partici was interviewed for approximately 20 minutes. One researcher asked
guestion he other researcher observed the participant. We asked the participants about
the ic speed control of multimedia materials through a learner's head angle, the
cha@f playback speed and tone and the circumstances of note taking. The participants
were also asked about their behavior they did in experiments. All participants agreed to
record their interview, and the participants’ answers were recorded in writing. The written
interview script was analyzed through content analysis. The script was coded as a separate
meaning unit and important words were selected. The full text was analyzed.

After experiment 2, the participants are asked about the proposed e-learning system with
the automatic speed control of multimedia materials. First, the questions are about a
participant’s study habit in e-learning. The questions are such as these: How many times do
you use the e-learning system a week? How many times do you click pause and rewind
buttons during e-learning? Second, the questions are about the automatic speed control of
multimedia materials. The questions are such as these: What do you think of speed control of
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multimedia materials? How many times did you click pause and rewind buttons usually?
Third, the questions are about note taking. The questions are such as these: Is the automatic
speed control of multimedia materials helpful to your note taking? Does the automatic speed
control of multimedia materials has an effect on a quality and quantity of your note taking?
Lastly, we asked about the participant’s satisfaction. The questions are such as this: Which
session do you prefer between the manual speed control session and the speed control session?

4. Results

4.1. Experiment 1 Results
In experiment 1, we counted the number of participants’ nodding. In addi wwas
verified whether the participants took notes when they lowered their head.
First, there was significant relevancy between the participants’ acti ermg their
hﬁ' i d grammar, or

example, certain

head and note taking. Participants were taking notes, con
preparing their next note taking. However, some noddin
participants nodded in order to agree or to lift a p %r‘uc ant$, #odding duration and
frequency varied from each other. However, the p ants &;ﬂ their head longer than
two seconds when taking notes.

Further, nodding that lasted less than ;w &ds had |gnificant relationship to note
taking. Such instances of nodding occurt pIy to ver thelr note taking or to nod in
agreement. Table 1 lists the exper ata f uratlon of head lowering. For the
duration of head lowering that la e%t ant nds, only 6% of the participants took
notes. For the duration of heacu% hat Ias eth,more than two seconds and less than five
seconds, 58% of the participants {Gok note-s ever for the duration of head lowering that
lasted more than five secon 1% of ants took notes. Moreover, for the duration
of head lowering that }@5 more wo seconds and less than five seconds, the
participants perform note g. Therefore, table 2 indicates that the minimum of
time to apply the a |c sp %ol of multimedia materials is two seconds.

Ta : Rel (@hlp between the Duration of Lowered Head
and Amount of Note Taking

@"b- Duration of lowered head (t: seconds)

t<2 2<t<5 5<t
Yy
No. s head was lowered 182 116 148
A -
7 of times notes were taken 11 67 134

No. of times notes were taken

0, 0, 0,
/ No. of times head was lowered 6% >8% 91%

4.2. Experiment 2 Results

In the A session, the average number of pause and rewind buttons clicked is 1.63 times per
participant and a standard deviation is 1.16. In the B session, the average number of pause
and rewind buttons clicked is 0.23 times per participant and a standard deviation is 0.50. As
table 3 indicates, the proposed system with the automatic speed control of multimedia
materials is more adjustable than the regular e-learning system. Table 3 shows comparisons
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between the regular e-learning system (A session) and the proposed system with the
automatic speed control of multimedia materials (B session) on the use of the media player’s
pause and rewind buttons.

Table 3. Comparisons between Two Sessions on Average Number of Pause
and Rewind Buttons Clicked

Manual speed control (A session) Automatic speed control (B session)
Average number of Average number of
pause and rewind Standard deviation pause and rewind Standard Wc
buttons clicked buttons clicked V’,
1.63 1.16 0.23 Q 50

Table 4 shows the number of pause and rewind buttQ Qu articip ed both in regular
e-learning system (A session) and our proposed s @ ning system with the

whic
automatic speed control of multimedia materials (B séssion). I’gﬁ session, total number of
pause button which participants clicked is t eight times and total number of rewind
button which participants clicked is ninet .Ino ord they clicked both pause
and rewind buttons forty nine times w@q::gular ing system. In the B session, total
number of a pause button which p ts ¢ % four and total number of a rewind
button which participants clicke t me% y used both pause and rewind buttons
seven times in e-learning syst h the gut speed control of multimedia materials. In

the B session, as comparisons, with the A s& , total number of pause and rewind buttons
clicked has decreased fort imes.

Table 4. Compa betw egular e-learning System (A session) and e-
learning Sy ith the atlc Speed Control of Multimedia Materials (B
Q session)
)
(b& Manual speed control Automatic speed control
@ (A session) (B session)
No. of No. of Total No. of No. of Total
\$r pause rewind no. of pause rewind no. of
O button button | buttons | button button | buttons
clicked clicked | clicked | clicked | clicked | clicked
ya A
Partidipaht 1 (23, male) 1 0 1 0 0 0
Participant 2 (25, female) 0 0 0 0 0 0
Participant 3 (28, female) 1 0 1 0 0 0
Participant 4 (28, female) 0 0 0 0 0 0
Participant 5 (25, male) 2 0 2 0 0 0
Participant 6 (25, male) 0 0 0 0 0 0
Participant 7 (26, male) 2 0 2 0 0 0
Participant 8 (26, female) 0 3 3 0 0 0
Participant 9 (28, male) 0 2 2 0 0 0
Participant 10 (28, male) 1 0 1 1 0 1
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Participant 11 (27, male)

Participant 12 (28, male)

Participant 13 (30, male)

Participant 14 (25. female)

Participant 15 (32, male)

Participant 16 (28, male)

Participant 17 (30, male)

Participant 18 (22, female)

o|P|Ol0j0|0 0|0 |0

Participant 19 (28, male)

}

O|O|Fk,r|O|O|O|O|O|O|O

7

Participant 20 (26, female)

Participant 21 (24, female)

Participant 22 (23, female)

L

ol+|o|lo|lo|o|o|o|o|o|o|o|o

Participant 23 (28, female)

\OEP

Participant 24 (26, male)

Participant 25 (28, male)
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Participant 26 (25, female)

D
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Participant 27 (27, male)

Participant 28 (28, male)
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4

Participant 29 (24, male)

Participant 30 (25, female)
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o
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o
N
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Average ° b 1 3 1.63 0.13

€,

4.3. Interview \O 5

We conduc e in \@' after experiment 2. The interview was consisted of three
categories: usual study , the automatic speed control of multimedia materials, note
taking. The analysis s are compiled as two categories the automatic speed control of
multimedia materi note taking. As a result, the automatic speed control of multimedia
materials and note taking influence participant’s satisfaction positively.

4.3.1. The matic Speed Control of Multimedia Materials

R ts answered they did not feel comfortable with manual control that they directly
clic ause and rewind buttons. And they said proposed the automatic speed control of
multimedia materials was more convenient than regular e-learning system with manual speed
control. Moreover many participants answered they are satisfied when they use our proposed
system with the automatic speed control of multimedia materials.

“With the regular e-learning system, | needed to click a pause button when I didn’t
understand the material. But with the automatic control, | don’t need to do it.” — Participant
5 (age 25, male)

“The automatic speed control of multimedia materials is convenient. Usually, | clicked a
rewind button repeatedly. But / didn 't push pause and rewind buttons at all with system of the
automatic speed control. It was very effective for studying. I didn’t need to move my fingers.
It feels easier. ” — Participant 18 (age 22, female)
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“I was embarrassed at first, but I got used to the system in an instant. It was helpful to
concentrate with the lecture when this system returned to normal speed.” — Participant 23
(age 28, female)

4.3.2. Note Taking

Many participants answered that note taking was easy when using the automatic speed
control of multimedia materials. Some of the participants indicated that they spent more time
to take notes when using our system than they use the regular e-learning system. Other
participants indicated that the automatic speed control is helpful and useful for learning. And
most participants were aware that the automatic speed of the multimedia material d be
slow. So they said that they felt more relaxed and recognized they can gain more?g r note
taking.

fiddly job

“It makes me easy to write notes. I usually don’t take notes, bgcaus re
to control the multimedia materials. ” — Participant 8 (ag male) QB)

“When I write down some sentences, | should contr ut | find it is too
annoying. So | think | need this system. | felt it is % taklng long notes. |
recognized | can have much time because of the Sys 22 (age 23, female)

“I love to take notes. I'm not happy when I 't take n t with this system, I don’t
miss notes. It was easy to write down note nders h{gthe lecture. | feel at ease.” —
Participant 16 (age 28, male)

“I felt accustomed to studying and no lS system... Yes, from the first time
with experiment. Two seconds might @ Proprik note taking. I didn’t feel it too fast or
slow to study.” — Part|C|pant male

Participants reported that@r satisf \mth the automatic speed control of multimedia

materials was generalby Ive beca ey believed that the automatic speed control of
multimedia materla ced i venience and helped with note taking. However,
considering the degr automatic speed control of multimedia materials, the
participants ree Wlth o comments Some participants commented that they were
embarrassed |n dapted to the system instantly. Overall, these results indicate
that a short adaptatlon t reased the participants’ satisfaction.

5. Conclusion

In this stuﬁ%e analyzed the situation of a learner's lowered head when learners watch a
lecture at ing environment. Especially we focused on the situation of note taking.
Second, @g within two seconds is not relevant to the situation of note taking. Third, for
thA% n of the e-learning system with the automatic speed control of multimedia
materfadS, the number of pause and rewind buttons clicked decreases dramatically. Last,
because the automatic speed control of multimedia materials secures hours to take notes,
learners are able to concentrate more on the lecture and feel satisfied.

This research contributes the advancement of e-learning system for e-learning learners as
this research shows the effects on natural user interface. And this research contributes to e-
learning researchers and developers as this study provides substantive improvement points of
the e-learning system.

However, our research has several limitations. First, most participants are twenties, despite
e-learning users are varied age. Second, experiment materials do not contain a wide variety.
Last, experiments are performed without an actual device.
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In the future, we need to analyze data with more various learning materials and the diverse
participants. And It is essential to use an actual device embedded in e-learning system. Now,
the development of this device is nearly finished. Therefore, we will perform experiments on
a device with the automatic speed control of multimedia materials in near future
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