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Abstract. Comic strips and videos are two popular media used in today's science
education. The objectives of this study were to examine the learning outcomes and to
explore the contributing factors that drive students to achieve the learning outcomes. A
quasi-experimental design was employed. The participants were university students in the
science education major from batch 2015 and 2016. Batch 2015 was assigned as an
endoscopic video class while batch 2016 was assigned as comic strips class. The results
showed that there was no significant difference in students learning outcomes and its
highest contributing factor for the learning outcomes was personal motivation followed by
the lecturer and the media. We conclude that both media were able to facilitate students
learning outcomes but motivating students' personal motives was also essential due to the
nature of university students as an independent learner.
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1 Introduction

Comic strips and videos are two popular media used in today's science education. Comic
strips have an interesting way to give information with a narrative story in the image form that
facilitates learning because they act as mnemonic elements that could influence an individual’s
long-term memory [1]. The common form of comic strips may be included as a short comic
strip, comic books or even graphic novels, these forms are varied according to their needs to
deliver the information by the comics itself. Hence, science comic refers to the medium that
uses a humorous illustrated narrative to transfer the information of science. The previous studies
revealed that humor can stimulate the reader’s positive emotional and intrinsic motivation to
improve their interest in learning of science [2].

Students' motivation can be improved by comic since there is a combination of text and
image. Furthermore, comic gives the chance to engage students for a positive attitude [3].
Scientific literacy also can be assisted by using a science comic. Comic is a well-like art for
young generations so be able to be teaching media for science learning [4]. In addition to
teaching media for the teacher, science comic potential for facilitating students to design dan
compose their own nonfiction which relates to a science topic. Consequently, students will be
critical consumers and producers of information in science comic [5]. For graduate students and
young scientists, science comic strips notify proper philosophy for their job that in line with
science [6].
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The use of comics in science lessons has already been carried out by some studies [7] [8]
[9]. Comic showed a positive effect on reading literacy, reading motivation and interest [10]
[11]. In addition, the visual associations provided by educational comics support the
understanding of abstract concepts better than a long text written in more-or-less strictly
scientific language [12]. In terms of student achievement, humor in science comics engages
middle-lever achievers more than high-level achievers [8], and comics in science education can
engage and convey science knowledge among a broad diversity of students [13].

In the era of technology, many features to facilitate scientists for developing a video that
can apply in the learning process [14]. Learning performance and students’ satisfaction in the
class that uses interactive video is higher than the class that non-interactive video provided [15].
Another aspect which has been improved by using video is adolescents’ self-regulated learning
outcomes. Self-assessment and task-selection skills are important aspects of self-regulated
learning in which students decide what is to be their own assignments and solve their problems
[16].

Real-life supports the students’ understanding of science. This fact gives a challenge for
teachers to be creative for preparing teaching materials especially for science topic that has
abstract representation. One kind of solution is a teacher can use endoscopic video that has
commonly used by a health practitioner. There are three-dimensional high-definition and two-
dimensional high-definition video systems for representing a real process in the human body
system [17]. Video may have a certain value for student preparation in science classes because
itis more engaging [18] and video can clearly show an abstract or hard-to-visualize phenomenon
[19].

Students’ learning outcomes are influenced by many factors. Internal factors such as
motives, skills and previous academic achievements play a positive and significant effect on
students’ learning outcomes [20] [21] [22]. Closeness and intensity of interaction with the
instructors in the form of instructor delivering information, encouraging the learner, or
providing feedback. In addition, this can include the learner interacting with the instructor by
asking questions, or communicating with the instructor regarding course activities [23] [24].
The media can either be in the form of text, audio or videotape, CD-ROM, computer program,
or online communication was found to be a significant predictor of student satisfaction and had
a larger effect on the achievement of learning outcomes [25].

With respect to the discussions above, it can be stated that comic strips and endoscopic
video may be used as a learning aid in the science classroom. The objectives of this study were
to examine the learning outcomes and to explore the contributing factors that drive students to
achieve the learning outcomes.

2 Methods

A quasi-experimental design was employed in this study. A Quasi-experiment consists of
two classes, one as the experimental group and one as the control group but no set artificially.
Because random settings can interrupt the student composition [26]. Moreover, the random
selection of classrooms is quite impracticable. So that, quasi-experiment fitted to educational
research [27]. The participants were university students in the science education major from
batch 2015 and 2016. Batch 2015 consisted of 22 Students (3 Males and 19 Females) while
batch 2016 consisted of 25 students (1 Male and 24 Females). The classes were assigned in this
study based on their previous required course (Structure and Function of Organisms) in which



both classes have no significant difference in their class score average. Batch 2015 was assigned
as an endoscopic video class while batch 2016 was assigned as comic strips class.

The endoscopic video was a National Geographic documentary video taken from YouTube
in the following link: https://www.youtube.com/watch?v=-JP4wAvZkMo&t=193s (in minute
23:00 to 28:30) while comic strips were created and developed by a research team from Science
Education Study Program, Faculty of Mathematics and Science Education, Universitas
Pendidikan Indonesia. At the end of the treatment (in the human digestion process), both classes
were required to fill an online quiz about in Edmodo Application and to choose one of three
provided option (internal motivation, Lecturer/Instructor and Media: comic and endoscopic
video) that contributes most on their learning outcomes of the topic. The Mann-Whitney U test
was used to test for differences between learning outcomes of endoscopic video class and comic
strips class. The test was used because the data do not meet the requirements of the parametric
test. The data was categorized as a small sample.

3 Results and Discussion

2.1 Student’s Academic Achievement

A Mann-Whitney U Test revealed no significant difference in learning achievement from
both classes (Md =70, n =22) and females (Md = 80, n = 25), U = 246,5,z=-0.86, p=.38, r =
.12. This finding suggests that both endoscopic video and comic strip are able to accommodate
students learning.

Comic plays a role to facilitate learning by providing humor and imagination. Humor in the
comic in Figure 1 as one example how can comic stimulates the reader’s positive emotional
and intrinsic motivation to improve their interest in learning of science [2]. The storyline of the
comic allows the students to use their imagination to increase reading motivation and interest
[10] [11]. In addition, the visual associations provided by the comics support the understanding
of abstract concepts [12]. In terms of student achievement, science comics engage middle-lever
achievers more than high-level achievers [8], and comics in science education can engage and
convey science knowledge among a broad diversity of students [13].

On the other hand, endoscopic video enables the students to observe the concrete process
that occurs in the human digestive system which they can only imagine before starting from the
process that undergoes in the mouth until the anus. Thus, the use of video can clearly show an
abstract or hard-to-visualize phenomenon [19]. Figure 2 shows an image of the movement of
the esophagus in the human digestive system used in the lesson.
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Fig. 2. Sample of esophagus movement in the digestion process of the video footage.
2.1 Factors Contributing to student’ Learning Outcomes.

Figure 3 shows the contributing factors to students learning outcomes in learning the
human digestion process. The data are drawn from the total student’s responses from endoscopic
video and comic strip class. Overall, internal motivation has the highest contribution to
student’s learning outcomes (38%), followed by lecturer/instructor (34%) and the least was the
media (28%). From this finding, it can be inferred that university students have a strong internal
motivation to accomplish their course because they are an independent learner. Students’
academic outcomes are influenced by many factors. Internal factors such as motives, skills and
previous academic achievements play a positive and significant effect on students’ academic
achievement [20] [21] [22].
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Fig. 3. Factors contributing to student’s learning achievement.

Motivating students in the classroom e.g. being welcoming, responsive and explicit. Whilst
not necessarily directly affecting students’ skills in independent learning, the connections made
between teachers and students in the classroom can motivate students to learn outside the
classroom. Closeness and intensity of interaction with the instructors in the form of instructor
delivering information, encouraging the learner, or providing feedback. In addition, this can
include the learner interacting with the instructor by asking questions, or communicating with
the instructor regarding course activities is important to support student’s learning achievement
[23] [24].

Although media is the least contributing factor, but the media for teaching must be well
prepared because the media can either be in the form of text, audio or videotape, CD-ROM,
computer program, or online communication was found to be a significant predictor of student
satisfaction and had a larger effect on the achievement of learning outcomes [25].

4 Conclusion

We conclude that both media were able to facilitate students learning outcomes but
motivating students’ personal motives was also essential due to the nature of university students
as an independent learner.
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