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SUMMARY: This study was intended to evaluate the anatomy comics as learning material for adolescents. For that, both the
learning comics and comic strips were shown to 341 junior high school students who subsequently completed a questiordiage. Acco
to the students answers, the anatomy comics were greatly or somewhat helpful in understanding anatomy (learning comics: 87.7 %;
comic strips: 86.2 %). The anatomy comics were greatly or somewhat entertaining (learning comics: 66.9 %; comic strips: 77.4 %)
According to their free remarks, the anatomy comics enhanced the students’ understanding with the simple figures andamssexpla
The students regarded the anatomy comics as entertaining because of the related jokes and comparative daily lives.reéestedents
the complimentary anatomy comics presented on the authors’ homepage (anatomy.co.kr). This investigation proves thehadssibility
the anatomy comics contribute to adolescents learning.
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INTRODUCTION

Knowledge of anatomy is likely to satisfy were advantageous to the students in medical school (Shin
adolescents’ curiositand help them protect their ownet al, 2013). However, the studies on the two kinds of
bodies, and this is why basic anatomy is taught tnatomy comics have been carried out separately, and so
adolescents (Evans, 2007, 2013). Among anatomy learnifag, no research has studied the adolescents’ reactions to both
contents, comics that are interesting and providingbmics when the comics are presented together.
simplified information are more useful for young students
(Reid & Beveridge, 1986; McDermott, 1989; Tatalovic, The purpose of this study was to determine the
2009; Khalidet al, 2010; Songt al, 2013). The problem usefulness of the anatomy comics presented at anatomy.co.kr
is that most existing anatomy comics are drawn by gathering responses from junior high school students.
cartoonists who are ignorant of anatomy; their anaton®or that, the corresponding author showed the 341 junior
comics possess neither logical explanations nor suitaligidents the learning comics and comic strips, collected their
jokes (Clark, 2013; Kolpin, 2013). For the solution, theéesponses by a questionnaire, and analyzed them.
corresponding author of this article drew anatomy learning
comics (briefly, learning comics) and anatomy comic strips
(briefly, comic strips) and posted them at anatomy.co.KATERIAL AND METHOD
Both the Korean and English comics were created based
on three decades of teaching experience (Hvedrey.,

2005; Parlet al, 2011; Kimet al, 2017). Two neighboring junior high schools asked the
corresponding author to give a special lecture, and the author

In previous studies, the authors have administergden suggested a lecture with anatomy comics that would
questionnaire surveys and found that the learning comiggke 40 minutes and a following questionnaire survey that
were beneficial to the students in elementary school, higlould take 10 minutes. The two schools kindly agreed with
school, and medical school (Kiet al); the comic strips the suggestion.
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The author gave the lectures in September and On the questionnaire, the students selected how helpful
December 2016. During the lecture, the author showed taed interesting the learning comics and comic strips were.
learning comics and comic strips he had been creating fiine author analyzed the between-sex difference through one-
15 years (Fig. 1). He tried to explain both the educationalay ANOVA using Statistical Package for the Social Sciences
value and humor of the comics. The author introduced t8PSS), version 20 (IBM Corp., Armonk, NY).
homepage, anatomy.co.kr, where the whole comics could
be seen free of charge or registration. In response to the open-ended questions, the students

freely described the strengths and weaknesses of the two

After a question and answer session, the corresponditygpes of comics.
author explained this investigation to the attending students to
obtain their participation in the survey. The students from both The lecture slides, comics, and questionnaire were
schools who agreed to participate (205 males and 136 femalpsgsented in Korean (Fig. 1A), and the students responded
completed the questionnaire anonymously. The students wardkorean as well. Afterward, the Korean was translated into

mostly the same age, 12 years old. English for this report.
While the cerebrum is mostly Motor activity ordered from
C responsible for thinking, the cerebrum is executed
the cerebellum is responsible  properly by the assistance
for motor control. of cerebellum.
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Specifically, the cerebellum contract muscle
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Egg Broken egg
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bird’s because the joint is é;.l
knee bulging posteriorly.

joint is N )
broken. d 6

| can control how hard
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than that of other animals,
because only human is

3 N and execute motor activity capable of performing
Birds stand Animals with precisely. such delicate activity.
on tiptoe, four legs like ﬁ
since dogs walk on w | can write.
they are tiptoe as well.

pretty light.
Knee joint
Knee
joint

Ankle joint

° Ankle
o joint

You, the teacher, e i) I ~N
°q  like @ bird. I'have short legs even if Writing is a very delicate Have you seen
pose;like:a bird. I'am in this position. motor activity. a writing monkey?

Fig. 1. The corresponding author's anatomy lecture (A) showing the comics strips (B) and the learning comics (C). In the
lecture, the Korean comics are demonstrated; in the article, their English versions are exhibited.
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RESULTS

The selective questionnaire survey displayed the The students free comments could be categorized into
following results: The students who answered that the learnitige helpfulness, entertainingness, and so on (Table 1).
comics were greatly or somewhat helpful in understanding
anatomy (87.7 %) were as much as those who answered that ~ According to the remarks, the comics were helpful
the comic strips were greatly or somewhat helpful (86.2 %pr understanding anatomy because of the simple figures
(Fig. 2A). Concerning the helpfulness of the anatomy comicand easy explanations. However, there were contrasting
there was no significant gender difference. opinions because of the difficult anatomy terms and

complicated topics (Table 1).

The students who answered that the learning comics
were greatly or somewhat entertaining (66.9 %) were less In general, the students regarded the comics as
than those who answered that the comic strips were greadiytertaining because of the jokes related to daily lives.
or somewhat entertaining (77.4 %) (Fig. 2B). Male studenksowever, the comics did not entertain all students because
had more fun than female students, with the learning comiskthe unsatisfactory plots and characters (Table I).
(one-way ANOVA, F =5.451, P =0.020) and with the comic
strips (one-way ANOVA, F =5.411, P = 0.021).

A Are the comics helpful in understanding anatomy?

Learning comics

B Greatly
- B Somewhat
O Barel
Comic strips %
ONever
0% 50% 100%
B Are the comics entertaining?
Learning comics B Greatly

. B Somewhat
: : O Barely
ONever

0% 50% 100%

Fig. 2. Survey results regarding the helpfulness (A) and entertainingness (B) of the anatomy comics from 341
junior students.
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Table I. Free comments on the learning and comic strips from 341 junior students. Similar comments are aggregated,land the tota
numbers of comments are displayed. Weaknesses of the comics are indicated with asterisks (*).

Learning comics Comic strips
Helpfulness
(A) Simple figures were helpful for understanding anatomy. 37 21
(B) Easy explanations were helpful for understanding anatomy. 26 17
(C) Difficult terms that were different from everyday language were not 24 25
helpful for understanding anatomy.*
(D) Some episodes of the comics that dealt with complicated topics were not 0 6
helpful for understanding anatomy.*
Entertainingness
(E) Anatomy jokes themselves were entertaining. 54 79
(F) Correlating anatomy with common peoples daily lives was entertaining. 48 66
(G) Medical students’ daily lives were entertaining. 0 8
(H) Comics had no interesting plot, unlike ordinary comics.* 19 6
(I) Main characters were not as entertaining as ordinary comics characters.* 5 7
Etc.
(J) It was convenient to watch the comics on a smart phone. 24 15
DISCUSSION Some of the students disliked the anatomy terms in

the comics because they did not correlate with everyday words
(e.g., “patella” rather than “knee cap”) (Table I. C). The
The present study aimed to determine the usefulnessaafrresponding author had faithfully followed the official
the learning comics and comic strips to groups of adolescerasiatomical terms in Korean and English because the initial
target of the comics was medical students, who must know
In the free comments, the students found the learnitige exact terms (Pagk al; Kim et al).
comics helpful for understanding anatomy because they were
simply drawn and explained (Table I. A-B). Another reason The responses from the adolescent students and the
might have been the learning comics’ properties: They weneedical students could be compared. Among the free
well arranged in long sequences according to the bodgmments of the young students, they preferred the comics’
systems, such as 94 frames for the nervous systemdKinfun (Table I. E-G) to their usefulness (Table I. A-B), whereas
al.) (Fig. 1B). the medical students emphasized the usefulness because they
had to pass their anatomy courses (Sftial). The young
The survey responses showed that the comic stripidents generally like the simplified anatomy figures and
were nearly as helpful for anatomy comprehension as th®ries (Table I. A-B), whereas the many medical students felt
learning comics (Fig. 2A), which could have been becausiee simplified contents were insufficient (Skeh al). The
the comic strips provided ways to remember anatonypung students cophained about the plots and characters (Table
contents (Shiret al) (Fig. 1B). I. H-1), whereas the medical students did not (Sial).

As expected, the comic strips were superior to the Although all comics were devised and written by the
learning comics in terms of being entertaining (Table I: Ezorresponding anatomists, the learning comics (Fig. 1C) and
G) (Fig. 2B). Unlike the characters in the learning comicgomic strips (Fig. 1C) were drawn by professional cartoonists
who only delivered anatomy knowledge (Fig. 1C), thand amateur cartoonists (the corresponding author and his
characters in the comic strips gave humorous commemislleagues), respectively. Therefore, the authors expected
about the various situations (Fig. 1B) (Parkal.). different responses to the different drawing expertise levels.
Nevertheless, the characters were less interesting than iHwvever, none of the students mentioned this difference; the
characters in commercial comics (Table 1. I). more elaborate illustrations did not appear to considerably

influence the responses.

The male students found the comic strips more
entertaining than the female students. Even in another study,  The junior high students preferred the complimentary
there was a tendency that male students were more favamaatomy comics that were presented online. They considered it
ble for humorous science comics than female studerdsnvenient to watch the comics on smart phones (Table I. J) because
(Lyness,1951). each row of the comics contains two frames (Fig.1(B).
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For adolescents’ anatomy learning, their instructorsdmics de anatomia complementarios presentados en la pagina
may appropriately arrange the learning comics and comic strmgqcipal de los autores (anatomy.co.kr). Esta investigacion demues-
in their lecture slides or other learning materials. Regardi 12 Posibilidad de que los comics de anatomia contribuyan al
the comic strips, hundreds of episodes are currently availapi@rendizaje de los adolescentes

so that suitable ones can be selected (8ha). PALABRAS CLAVE: Adolescente; Educacion no pro-

. . . fesional; Anatomia; Caricaturas.
Additionally, the authors recommend integrating the

anatomy comics with multimedia contents. An example is the

authors software (Memory Booster of Basic Anatomy) that ﬁEFERENCES

available on the same site; in this software, the comics
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RESUMEN: EI objetivo de este estudio fue evaluar los
comics de anatomia como material de aprendizaje para adolescen-
tes. Para eso, tanto los cémics de aprendizaje como las tiras comi- .
cas se mostraron a 341 estudiantes de secundaria que poste 8F_respond|ng author:
mente completaron un cuestionario. De acuerdo con las respue H%SUK Chung
de los estudiantes, los cémics de anatomia fueron de gran utili %oaﬁment ngnatomy .
o algo utiles para comprender la anatomia (comics de aprendiz§}&! University School of Medicine
87,7 %; historietas: 86,2 %). Los cémics de anatomia fueron m 4 Worldcup-ro
entretenidos (cémics de aprendizaje: 66,9 %; historietas: 77,4 won 16499
De acuerdo con sus comentarios, los comics de anatomia mej PUBLIC OF KOREA
ron la comprension de los estudiantes con figuras simples y expli-

caciones faciles. Los estudiantes consideraron los comics de gpa- i di : K
tomia como entretenidos debido a los chistes relacionados ﬁféna' : dissect@ajou.ac.kr Received: 16-01-2018
comparacion con la vida diaria. Los estudiantes prefirieron los Accepted: 29-03-2018
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