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Abstract. The goal of this study is to clarify how students’ learning styles give
effects to their learning experience and behaviors while visual contents pre-
sented at high speed. In our experiment, participants (10 visual learners and 9
verbal learners) categorized by Felder’s index of learning styles learned infor-
mation science by watching the video content composed of 6 slides. The par-
ticipants watched the content on the YouTube and used variable-speed playback
functionality: 0.5�; 1.0�; 1.25�: 1.5�; 2.0� and we recorded participants’
behaviors by using video cameras and measured how long they spent using the
functionality. We applied ANOVA to the participants’ scores on the compre-
hension test, mean responses for the questionnaire, and the mean percentage of
functionality-usage time duration. The comprehension test results indicated no
signify discrepancies between visual learners and verbal learners. Questionnaire
survey showed that verbal learners felt significantly less difficulty on the slide 2.
The functionality usage time duration indicated that verbal learners spent sig-
nificantly longer time duration watching the video content at 2.0� speed. Those
findings suggest the possibility that verbal learners tend to use the hi-speed
playback functionality longer than visual learners when they feel less difficulty
on educational slides.
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1 Introduction

As the popularity of massive open online courses (MOOC) continues to grow
worldwide in recent years, research efforts dedicated to studying the learning processes
of course participants continue to increase. Guo et al. who analyzed a dataset con-
taining some 7 million instances of students watching visual content on MOOCs [1].
Their results indicated that the number of course participants paying attention to an
image-based content stream begins to decrease significantly when the content streams
of duration are longer than 6 min and instructors’ speaking rates are fairly slow.
Nagahama and Morita studied the efficacy of using variable-speed playback
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functionality to present visual content at high speed and indicated that content playback
speed variation: 1.0�; 1.5�; 2.0� did not affect learning outcomes [2].

Felder’s index of learning styles (F-ILS) is an online survey instrument used to
assess preferences on four dimensions: active-reflective; sensing-intuitive; visual-
verbal; sequential-global of a learning style model [3]. F-ILS has been used for
researches that examine the relationship between learner characteristics and learner
behaviors [4, 5]. To date, however, there have been few studies of clarifying the
relation between students’ learning styles and effects of using content playback speed
variation functionalities. The goal of this study is to clarify how students’ learning
styles give effects to their learning experience and behaviors while visual contents
presented at high speed.

2 Methods

2.1 Visual Content

The visual content was same as the one used in the experiment by Nagahama Morita
[2]. The theme of the content was the network infrastructure of a high school infor-
mation science department. The time required to play back the content was 8 min and
34 s (8:34). The content was composed of 6 educational slides and uploaded on the
YouTube. YouTube has the variable-speed playback functionality and offers a choice
of five playback speeds: 0.5�, 1�, 1.25�, 1.5�, and 2�. The following Table 1 gives
a summary of the educational slides. Mora is a unit of Japanese words.

2.2 Experiment

In our experiment, participants (10 visual learners and 9 verbal learners) categorized by
F-ILS. First, before presenting any visual content, we give students a comprehension
test (the pre-lesson test) to assess their pre-existing knowledge of the educational
material in the visual content. Next, participants practiced using variable-speed play-
back functionality watching the pre-video content so that they get used to the exper-
imental environment. Then, they learned about the network infrastructure while we
recorded they behaviors by using video cameras and measured how long they spent

Table 1. Summary of educational slides.

Slide ID [Slide theme] Number of letters Number of moras Time (s) Speaking rate
(moras/min)

Slide 1 [Network] 98 466 89.9 311.01
Slide 2 [Instruments] 83 262 51.9 302.89
Slide 3 [Protocol] 240 792 141.0 337.02
Slide 4 [IP address] 143 631 111.7 338.94
Slide 5 [DNS server] 114 230 40.3 342.43
Slide 6 [URL] 149 428 79.5 323.02
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using the functionality. After viewing the visual content at various speeds, we set a
post-lesson test and questionnaire. The questionnaire asked how much they felt diffi-
culty to each slide.

3 Results and Discussion

3.1 Analysis of Comprehension Test

We determined the overall score and conducted a two-factor mixed-model ANOVA
using the learning styles as one factor (F-ILS factor) and pre-lesson vs. post-lesson as
the second factor (pre/post factor). Table 2 shows the mean scores on the compre-
hension tests with the ANOVA results.

Here interactions were not significant (F(1, 17) = 0.06, n.s., partial η2 = 0.00,
power = 0.07). An analysis of primary effects indicated a significant trend toward the
F-ILS factor (F(1, 17) = 0.13, n.s., partial η2 = 0.00, power = 0.07). On the other
hand, statistically significant differences were found with respect to the pre/post factor
(F(1, 17) = 143.38, p < .01, partial η2 = 0.89, power = 1.00).

3.2 Analysis of Educational Slides’ Difficulty

We applied a single-factor ANOVA to the mean responses for the questionnaire (see
Fig. 1). The results on the slide 1 indicated no significant discrepancies between groups
(F(1, 17) = 0.09, n.s., effect size f = 0.07, power = 0.06). The results on the slide 2

Table 2. Mean scores (SD) on the comprehension tests with the ANOVA results.

Visual Verbal F-Value
Pre Post Pre Post F-ILS Pre/Post Interaction

Score 3.40 (2.07) 12.30 (2.71) 3.22 (3.03) 12.20 (2.73) 0.13 ns 143.38 ** 0.06 ns

**: p < .01, *: p < .05, +: p < .10

Fig. 1. Mean responses for the questionnaire
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indicated significant discrepancies between groups (F(1, 17) = 4.68, p < .05, effect size
f = 0.52, power = 0.58). The results on the slide 3 indicated no significant discrep-
ancies between groups (F(1, 17) = 0.12, n.s., effect size f = 0.08, power = 0.06).
The results on the slide 4 indicated no significant discrepancies between groups
(F(1, 17) = 0.34, n.s., effect size f = 0.14, power = 0.09). The results on the slide 5
indicated no significant discrepancies between groups (F(1, 17) = 0.04, n.s., effect size
f = 0.05, power = 0.06).

3.3 Analysis of Functionality-Usage

We applied a single-factor ANOVA to the mean percentage of the functionality-usage
time duration. Table 3 shows the mean percentage of the time duration (except for
0.5� usage-time duration which lacked enough data). The mean percentage of 2.0�
usage-time duration (see Fig. 2) on the slide 2 indicated significant discrepancies
between groups (F(1, 17) = 5.21, p < .05, effect size f = 0.55, power = 0.62).

Table 3. Mean percentage (SD) of time duration.

Visual learner Verbal learner F-Value

Scene 1 2.0� 14.10 (14.63) 36.91 (45.59) 2.26 ns
1.5� 23.90 (35.03) 19.11 (37.33) 0.08 ns
1.25� 37.00 (40.03) 25.33 (35.62) 0.45 ns
1.0� 24.90 (39.04) 15.78 (27.44) 0.34 ns

Scene 2 2.0� 3.90 (8.25) 36.89 (45.03) 5.21 *
1.5� 33.30 (47.14) 22.89 (39.66) 0.28 ns
1.25� 29.90 (44.35) 25.22 (34.90) 0.06 ns
1.0� 31.5 (43.40) 9.0 (16.34) 2.14 ns

Scene 3 2.0� 8.90 (19.97) 22.67 (41.45) 0.88 ns
1.5� 21.60 (41.46) 23.89 (41.97) 0.01 ns
1.25� 31.20 (43.31) 32.33 (40.40) 0.01 ns
1.0� 32.8 (40.72) 17.0 (31.93) 0.87 ns

Scene 4 2.0� 1.30 (4.11) 19.89 (39.51) 2.20 ns
1.5� 48.20 (50.91) 25.44 (43.32) 1.09 ns
1.25� 30.30 (44.98) 19.78 (36.34) 0.31 ns
1.0� 18.70 (39.54) 26.78 (41.46) 0.19 ns

Scene 5 2.0� 3.6 (11.38) 20.44 (40.77) 1.58 ns
1.5� 47.50 (50.32) 23.56 (43.52) 1.22 ns
1.25� 21.70 (41.61) 28.78 (38.23) 0.15 ns
1.0� 26.20 (43.44) 20.67 (38.37) 0.09 ns

Scene 6 2.0� 5.6 (11.84) 19.56 (38.89) 1.17 ns
1.5� 40.40 (48.06) 22.22 (44.10) 0.73 ns
1.25� 24.90 (41.26) 26.22 (38.27) 0.01 ns
1.0� 27.40 (44.68) 24.11 (38.78) 0.03 ns

**: p < .01, *: p < .05, +: p < .10
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4 Conclusion

The goal of this study is to clarify how students’ learning styles give effects to their
learning experience and behaviors while visual contents presented at high speed.

In our experiment, participants (10 visual learners and 9 verbal learners) catego-
rized by Felder’s index of learning styles learned information science by watching the
video content composed of 6 slides. The participants watched the content on the
YouTube and used variable-speed playback functionality: 0.5�; 1.0�; 1.25�: 1.5�;
2.0� and we recorded participants’ behaviors by using video cameras and measured
how long they spent using the functionality.

We applied ANOVA to the participants’ scores on the comprehension test, mean
responses for the questionnaire, and the mean percentage of functionality-usage time
duration. The comprehension test results indicated no signify discrepancies between
visual learners and verbal learners. Questionnaire survey showed that verbal learners
felt significantly less difficulty on the slide 2. The functionality usage time duration
indicated that verbal learners spent significantly longer time duration watching the
video content at 2.0� speed. Those findings suggest the possibility that verbal learners
tend to use the hi-speed playback functionality longer than visual learners when they
feel less difficulty on educational slides.
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