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ABSTRACT

The purpose of this study was to see the effects of science classes applying ARCS strategies on
motivation of science class as well as scientific attitude of elementary students.

For this purpose, 47 elementary students in 2 classes from Sth grade of M elementary school based in
P metropolitan city were targeted. One class with 24 students was assigned as experimental group and the
other class with 23 students were assigned as control group. The chapter of ‘solar system and star’ in the
curriculum revised in 2009 was taught over 10 classes from mid-April to end of June in 2015. For
verification, 10 times science classes applying ARCS strategies were performed on experimental group
while 10 times of general science class were performed on control group.

The results drawn from this analysis were as below.

Firstly, positive relationship was found between motivation of science class and science class applying
ARCS strategy among experimental group and this means that science classes applying ARCS strategy
stimulate intellectual curiosity of students and improves their attitude by actively promoting research
activities.

Secondly, there was a positive relationship between scientific attitude and science classes applying
ARCS strategy among experimental group. This presents that science classes applying ARCS strategy were
effective in improving students’ scientific attitude by promoting research activities.

Above results show that science classes applying ARCS strategy were highly effective for elementary
students.
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Group N M

p
Experimental 24 2.79 .85
168 760
Control 23 2.90 1.23
Table 2. Pre-test for scientific attitude
Group N M SD t )4
Experimental 24 2.83 .88
367 716
Control 23 2.76 1.03
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G : Experimental group



G, : Control group

O : Pre-test for experimental group(science class
motivation, Scientific attitude)

O; : Pre-test for control group(science class motivation,
Scientific attitude)

X1 @ Science class for experimental group(Storytelling
Science class applying ARCS Strategy)

Xz @ Science class for control group(conventional science
class)

O, : Post-test for experimental group(science class
motivation, scientific attitude)

Oy : Post-test for control group(science class motivation,
scientific attitude)

Fig. 1. Experimental design
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Table 3. Composition of science class
motivation questionnaire

ele?&llg;lts nuIItlfgé s Corresponding item number
Attention 7 3,5, 10, 14, 19, 23, 26
Relevance 8 1, 4,8, 13, 18, 20, 21, 22, 25
Confidence 9 2,6,709, 11, 16, 24, 27
Satisfaction 6 12, 15, 17, 28, 29, 30
Total 30
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Table 4. Composition of scientific attitude questionnaire

Sub-elements Item numbers

Corresponding item number

Integrity 10 8, 10, 14, 20, 21, 23, 26, 29, 32, 35
Curiosity 20 2,3,6,7,8,10,12,13,15,18,19,20,22,24,26,27,29,30,31,33
Objectivity 8 9,11,14,17,21,28,29,37
criticism 8 1,4,6,9,16,17,20,35
Openness 12 2,3,4,5,6,7,11,18,19,20,35,37
question 5 1,15,26,30,31
Gumption 28 1,2,3,5,6,7,8,10,12,13,14,16,18,19,21,22,23,24,25,26,27,28,30,31,33,34,36,37
Pending judgment 1 4
Importance of 4 16,23,2937
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| Previous studies and literature review |

| Select class sectilons and subjects |

| Development of storyltelling science classes |
!

| Pre-test(Science class motivation, Scientific attitude) |

| Performance ofl science classes |

| Post-test(Science class moiivation, Scientific attitude) |
!

| Analysis of research result and drawing conclusions |

Fig. 2. Research process
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Table 5. Storytelling contents

Class elements ARCS Storytelling contents
Class phase elements &

. overview of stories, current events, movies, social issues. relevance of

Introduction AR
many around events and students.
related events, elements needed to resolve the issue, confident that
Development RC
students can solve the case.

confidence that occurred by resolve related incidents or scientific issues,

Arrangement CS

compensation and encouragement for solving the case.

Table 6. Class themes that correspond to periods

Periods Class themes
1 Interesting solar system bingo play.
2 Can any member of the solar system have?
3 Let's compare the size of planets in the solar system?
4 Let's Compare the distance of the planet from the sun?
5 Let set up for space exploration plan?
6 Voyager space probes beyond the Solar System
7 What are constellations?
8 Let's find a Polaris using a constellation in the northern sky?
9 Let's find a bright planets in the night sky?
10 I'm a curator for the solar system.
1. ARCS Hefe #83 2229 FAE 715 2 Bl AR ot o= 2 g
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% ¥ 9902 T
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Class phase

Storytelling

Hi, everyone. Let me introduce a letter from the sun. It says that the sun want to know all his
family members. The sun has too many family members, so he can’t take care of all of them.

Introduction

And recently day, there happened a big argument among the sun’s family members because of

qualifications issues of the sun’s family members. So, we have to help the sun through
investigation for all his family members.

What do you think about the definition of family?
Please find out all the sun’s family members from what you’re definition of the sun’s family

Development members.

The sun’s family members are all bodies in the sky which are being affected from the sun. So,
our mission would be sending the list of the sun’s family members to the sun by a letter.

Well, let’s write the list of the sun’s family members and arrange the features of them.

Arrangement

tremendous energy every day.

What’s your feelings after finished writing of the list.
Certainly all of you can have nice feeling because you could help the sun which giving us

Table 8. Post-test about science class motivation

Pre Post
Group N t p
M SD M SD
Experimental 24 2.79 .85 3.74 1.00
2.678 .010
Control 23 2.90 1.23 2.99 1.15

*P<.05



ARCSTItE XMgot AER|HY MelR0] ZSSMS| Mol 7| 3 Wb B0 OjXl= g3t 235
ARCS HEFe 483 229 Hegrdel 4 FEe A%Eld FHAY 9PL nAda
& ZHE #3 gF 719 st eadzE EAS Stk oA ARCS HHe A 83 ~E|ds
A= Table 994 2T Heteglo] A9 FHE7I0 Fom g Aol 7}
Table 9014] M= wish o] ARCS WS 4% Arks ¥ Aol Ans AA @k £ 25
¢ 229 B9 AGe MPE A% AGFYNH 9 WS sEelgYel FoIA
A 57 84 F o9, AT, BEPNE  HEdl tlAE 9T AT Pk S
felez 0504 EARCR RN AolB B QU sEddde] 54 Ak Agon
ot BAPAAE BAA0R FA01@ Ao/t ARdlE AAA FEsl] A2t 28 AnE 2
e %’%%‘U‘r 228 78t g F7] HA ojix ~EHYSFE W FASS
Me FYFE 0594 BAFCR Fon|dk Afo] ~EgdE] & Fo % ?roh EHE Hol
= L‘rEMb~ lel, ARCS A&z #8353 ~Ejd 3 Q=] & FAStE A A = HAAFAle] &
9 Heqel SAEY B A% B/ PP & & e A% Ao] AABHE FHAA e B
W 9es ¢ F Uk Stk stk ol ~Eeldao] kA &
250 HE FoIA A sEedge]l gl el FAEY F01E o AFete] GAE
ApddE 3 AEE AL 9FE AT o BASY 18 N2 Ane paEd
gt Kang(2014)> 59 ~Ee]dy 28590l
Table 9. Post-test about sub-elements of science class motivation
Pre Post
Sub-elements Group N t P
M SD M SD
Experimental 24 2.82 .70 3.66 1.01
Attention 2.534 021
Control 23 2.70 1.19 2.86 1.16
Experimental 24 2.68 93 3.50 1.05
Relevance 1.165 222
Control 23 2.99 1.00 3.20 1.19
Experimental 24 2.99 .89 3.95 99
Confidence 2.958 .016
Control 23 3.10 1.35 3.04 1.06
Experimental 24 2.68 .89 3.85 95
Satisfaction 3.126 .002
Control 23 2.82 1.38 2.86 1.17
*P<.05
Table 10. Post-test about scientific attitude
Pre Post
Group N )4
M SD M SD
Experimental 24 2.83 .88 3.70 1.08
.005
Control 23 2.76 1.03 2.95 1.10

*P<.05
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Table 11. Post-test about sub-elements of scientific attitude
Pre Post
Sub-elements Group N t p
M SD M SD
Experimental 24 2.82 94 3.94 97
Integrity 2.707 013
Control 23 277 1.05 3.12 1.21
o Experimental 24 2.86 1.04 3.78 1.16
Curiosity 2.644 .015
Control 23 2.99 .84 3.00 1.10
Experimental 24 2.70 .64 3.02 1.02
Objectivity 927 351
Control 23 251 93 2.73 1.14
Experimental 24 2.78 77 3.82 1.16
criticism 3.001 .007
Control 23 2.68 .11 2.86 1.13
Experimental 24 2.46 59 3.62 1.07
Openness 2.767 .010
Control 23 242 98 2.77 1.15
) Experimental 24 3.00 1.14 394 .99
question 3.775 .002
Control 23 2.86 .89 2.99 1.08
Experimental 24 2.82 1.03 3.70 1.30
Gumption 2.378 027
Control 23 277 1.31 2.99 1.14
Experimental 24 3.02 97 3.73 1.08
Pending judgment 1.956 .056
Control 23 3.03 121 3.15 99
Experimental 24 2.99 81 3.73 1.00
mportance of 2854 008
evidence Control 23 2.81 98 297 93
*P<.05
ARCS RS A8 ~Eel9y Be5qel 4 918k F A4, T, B, A, 9R
& B2 BeH e Seesue B 2 A4, A2, 279 FAAAE $95E 05dA

Z}= Table 112 %E}

e A6 s

gAAeR folnld Aol2 wgon) A4
Bee] WFANE BAHOE fua Aol
Ve ki webd AR BEe HEE



At #8hA HE BE sk9 8l FAAL
2 fofulgt ApolE YRl oL 9lof, ARCS %
Age ~Eedy #eg
Bl %= el g3t
dys 483 g '
a9 AT 3 #g #d Bz »
A3k Jang(2014)°] oatH ~E]E

il

,

B HA A3t AR foveH =
BHgeha shginh o] Ae & Ao Aztel dAg
t}. Jang(2014)cl] oJatd ~Eg 9
o Aol Ak
olop]1E 3 FAEC]
ot 2Eedy &8
& g adE 9
Arg o e

SHoz & 3o
ol wAPE maA e v

o &3 Ad

sERds Be5eie] B4y
AL, He5ol
Bl s} e 5718 ol

(]

~Eay Tee
o HlalN et
DR
3 ~EeEe

oo Ho

el 571 F S BZ0 OIRl= 2 237

tt

Fateele] YL UL v B
A=stel S A HEES P
YFE MIAEE A Eh

olge] A o] ¥lFo] E o 24 25
et e S 7S
AT F e ARCS s A48 ~Ed
il g A7 g 2ot
AN o] dTHor s
Al WARSe] ARCS s 443 gl
el gt e oot AA el v

ol

Og:sl’

i,

e

—

it

P

ofrt

Lo

= 1-1N' :

o ot

= &

g R

)

ot L

" o
=
o
o
frl
>

o v
{0 2
fols
&
il

Y,

| T2 ARCS

k)
)
P

o,
i
r
£
rT‘

2
5

HYES o FF A7)
o

)
rs’*:;i
fj}.ﬂ
N,
” ol
m -

A, EATE FAT W) g
W gz s A
@ & gle U e e, 250

=
= o
gatel e wdS fow e 25 A
=
[€)

ok

&
s
o

(] rlo
o

0,

ol

e U Yo ok oft
Y
folr
N
o>
i
88
-
O,
)

References

Anderman, E. M. & Young, A. J. (1994). Motivation
and strategy use in science: Individual differences
and classroom effects. Journal of Research in
Science Teaching, 31(8), 811-831.

Brophy, J. (1988). Metacognition, executive control,
self-regulation, and other more mysterious
mechanisms. In F. Weinert & R. H. Kluwe



238 ZiaA|

E

(Eds.),
understanding  (pp.

motivation and
Hillsdale, NI.:

Metacognition,
65-113).
Lawrence Erlbaum Associates.
Cho, Young-jin (2010). Development and Application
of the Motivation Continuity Teaching-Learning
Structuring
Activities in Science Class of Elementary School.

Strategy Learner’s  Motivation
Gyeongin National University of Education,
Master’s dissertation.

Chung, Wan-ho, Yeun, Beong-ho, & Hur, Myung
(1994). The Development of an Instrument for
Measuring  Scientific Attitude of Elementary
School  Children.
Association for Science Education, 14(3), pp.
265-271.

Egan, K. (1989). Teaching as Storytelling : An
Alternative

Journal of the Korean

Approach  to  Teaching and
Curriculum in the Elementary School. Chicago.
The University of Chicago Press.

Ellis, G. & Brewster, J. (1991). The storytelling
handbook for primary teachers. London: Penguin
Books.

Gallets, M. P. (2005). Storytelling and Story
Comprehension. A Thesis presented at the
department of curriculum and instruction, East
Tennessee State University.

Im, Yeom (1996). Korean elementary pupils' attitudes
toward science by the science background of
their teachers. Korea National University of
Education, Master’s dissertation.

Jang, Nae-in (2014). The Effects of Storytelling-based
Science Instruction in the Uint of ‘Our Body’ on

School  Student’s

Achievement and Science related Attitude.

Elementary Academic
Gwangju National University of Education,
Master’s dissertation.

Shin-ae  (1999). The Development and
application of strategies using science children's

Jeong,

verses in elementary science teaching. Gyeongin
National University of Education, Master’s
dissertation.
Jung, Jong-jin School

(1996). Learning and

- 018y

motivation. Seoul: education science company.

Kang, Bu-mi (2014). The effect of students'
storytelling on the science related attitude and
learning motivation in elementary science class.
Gwangju National University of education,
Master’s dissertation.

Keller, J. M. (1987). Development and use of the
ARCS model of instructional design. Journal of
Instructional Development, 10(3), 2-10.

Keller, J. M. & Song Sang-ho (1999). Attractive
instruction design. Seoul: education science
company.

keller, J. M. & Subhiyah, R. G. (1987). Course
interest survey. Florida State University.

Kim Jin-su (2002). The effect on the scientific
attitude, self-efficacy and learning achievement in
science class through ARCS strategy. Busan
National University of Education, Master’s
dissertation.

Kim Seung-y (2004). Design and implementation of
life areca web courseware applying primary
strategy ARCS motivating for increasing school
science researching ability. Korea National
University of Education, Master’s dissertation.

Kim, Hye-young (2012). The Effects of STS
Instruction Using ARCS Strategies on Motivation,
Scientific Attitude and Self-Efficacy. Chonnam
National University, Master’s dissertation.

Kim, Jean-hong (2003). The Effects of STS
Instructional Model Using ARCS Strategies on
Scientific Attitudes and Recognition of Energy of
Elementary School Students. Korea National
University of Education, Master’s dissertation.

Kwon, Hyuk-il (2008). The Effects of Digital
Storytelling on the Achievement and Attitude in
Mathematics of Elementary School Students.
Journal of Educational Studies, 39(3).

Kwon, Jae-sool (1991). Problems of Discipline
Centered Science Education and a Method of the
Utilization of Everyday Materials in Science
Education. Journal of the Korean Association for
Research in Science Education, 11(1), 117-126.



ARCSHRIZ HB3t AERIHE Wotpi0] £SHY

Kwon, Yong-ryon (2014). The Effects of a
Experimental Instruction Applied ARCS on
Experimental Class of Elementary School. Korea
National University of Education, Master’s
dissertation.

Lee, Ha-ryong (2013). The Development and
Application Effect of Digital Storytelling-based
STEAM Instruction Program. Busan National
University, Doctor’s dissertation.

Lee, Mi-hwa (2002). (The) Effects of the ARCS
model for learning motivation and achievement in
science of elementary school 5th graders. Korea
National University of Education, Master’s
dissertation.

Na, Bo-ra (2011). Development and Application of
Digital Storytelling Model of Instruction. Seoul
National University of Education, Master’s
dissertation.

O, Geung-yeon (2001). The Effect on scientific
attitude and formation of acid & base conception
by a research class applied ARCS motivation
induction strategy. Korea National University of
Education, Master’s dissertation.

(2004). The Effects

Instruction using ARCS Model on Learning

Oh, Jeong-im of Science
motivation and Academic Achievement. Busan

National University of Education, Master’s
dissertation.

Pak, Ji-eun (2014). A Study on the Effect of
Storytelling of the Initiatory Activities in the
Elementary Science Class on the Affective
Attitude. University  of
Education, Master’s dissertation.

Park  Soo-kyoung (1998). The effects of the
Constructivist Instructional Model using ARCS

on the

Gwangju  National

Strategies Acquisition of Scientific
Conceptions and Learning Motivation. Busan
National University, Doctor’s dissertation.

Park, Seon-ok (2012). An Example Case of the
Project-Based Learning with an Emphasis on the
Learning Motivation in Elementary School:

Focusing on the Uses of Gases. Gwangju

o Mty 371 & RS B0 DXl 2 239

National University of Education, Master’s
dissertation.
Park, Seo-woen (2006). Reflective Storytelling

Moral
Identity Shaping. The Journal of Education
Research, 27(2).

Shank, R. (1990). Tell me a story: A new look at real
and artificial memory. NY: Charles Scribner's

Strategies for Elementary Children's

Sons.
Smith, E. E. & Wetchoff, G. M. (1992). The taliesin
project:  Multidisciplinary ~ education  and

multimedia. Education technology, 32(1). 15-23.
Wells, G. (1986). The Meaning Makers: Children
Learning Language and Using Language to
Learn. Portsmouth, NH: Heinemann.
Zabel, M. K. (1991). Storytelling, myths, and folk
tales: Strategies for multi-cultural inclusion.
Preventing School Failure, 36(1), 32-34.



