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The Effect of Jigsaw II Cooperative Learning on Students’ Science
Process Skills, Attitude toward Science, and Creative Personality in
‘Atmosphere changes’ chapter in High School Earth Science Curriculum
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<ABSTRACT>

This study proposed a Teaching-Learning process in the Earth Science curriculum using the Jigsaw II Cooperative
Learning Model. By applying this Model, the effects on Students' Science Process Skills, Attitude toward Science,
and Creative Personality were analyzed. Using the 2015 revised curriculum and Teaching-Learning materials reflecting
the 2015 revised curriculum, the achievement standards and learning goals of each small unit were established and
the study topics and sub-topics were selected. Based on this Model, the Teaching-Learning plan of a total of 6
classes was devised and the Teaching-Learning plan was modified and supplemented with the data collected by
conducting two content feasibility checks on a group of experts and pilot tests on students. Using the proposed
Teaching-Learning plan, Teaching-Learning was conducted on 100 sophomore male students who chose "Earth
Science I" at a high school in Songpa-gu, Seoul. According to the result, Students’ Science Process Skills showed
7.55 points(p<0.05) higher than pre-tests. The attitude toward Science, which is the affective domain, also showed
23.24 points(p<0.05) higher than pre-test, and it had a significant positive effect on Creative Personality(p<0.05). In
addition, in terms of learning, this led to students' higher interest in learning, active participation in learning, and a
positive atmosphere. Therefore, Teaching-Learning using the Jigsaw II Cooperative Learning Model in high school
Earth Science curriculum has a positive effect on Students' Science Process Skills, Attitude toward Science, and

Creative Personality, and can be presented as a new alternative to teacher-led teaching classes.
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I. Introduction
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II. Theoretical Background

1. Cooperative Learning Model

1970 g o]
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st FEds FEolth o FHel
STAD(Student-Teams—Achievement Division,
HIA EIsky), TGT(Teams—Games—Tournament,
g AlYgs BEYWHESKy), TAI(Team Assisted
Individualization, 8 2= 7§88+<y), CIRC(Cooperative
Integrated Reading and Composition, ¢}7]¢} 227]
5 HE5dy), Jigsaw H(HA EEskss 1),
Jigsaw II(FA] sk 1), Jigsaw V(A 4
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GI(Group Investigation, % ZA}), LT(Learning
Together, 7| 3t&3}7]), Co-op Co-op(Learning
to Cooperate, Cooperating to Learn, A}&% %3}
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2. Jigsaw Cooperative Learning Model

1) Characteristics of Jigsaw Cooperative Learning

Model and Procedures for Teaching—Learning
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3. Procedure and Data Analysis
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2. Participants and Unit Selection
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<Table 2> Steps and activities of the Jigsaw II cooperative learning model(Salvin, 1980)

Class activities

Class stage

Step

. Class Guide

- Teacher

Introduction
original group activity

(Distribution of tasks)

: Group organization, Role description, Unit introduction,

Teacher

Learning assignments and Role check(Distribution of tasks)

. Expert group organization, Round-Robin guidance

: Question, Assignment

- Teacher
- Student

Expert activities

Teaching and learning in a group of experts.(A whole

unit learning)

- Student :
- Teacher
- Student

original group recall

explanation

: Review, Supplementary

Teacher supplementary

: Question

instruction(Q & A)
Individual evaluation

: Individual test

- Student

(Individual quiz)
Group score calculation

Posting and Reward the best

- Teacher: Group score calculation

: Posting each group’s grade, reward the best group

- Teacher

group
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4. Test Tool

1) Science Process Skills

A= #3 " sEs SAe7] st AW
#(1997)0] WA Burns®t Okey, Wise(1985)9]
TIPS (Test of Integrated Process SkillsII)¢] 57}
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2) Attitude toward Science
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3) Creative Personality
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4) Students’

Learning

Opinion Survey on Cooperative
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IV. Results and Discussions do} glowm, 2015 A% w&Ag AFde1 43
N#EY s AR (ASHE 2018)8 &&dte] 7}
cude] JANE U G BE 45 FAS £

1. A Proposal for Teaching-Learning Plan stk 2015 MR wSHA wists Az AT
Using the Jigsaw II Cooperative Learning [ (A%, 2018)2 ‘tf7]¢} afde] W3 dds
Model 7)o s woor I v dds 29
shul, 7193t M BAE el Wgom ¢
1) Selection of Topics dstal gtk 59, S Avistel St e
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<Table 3> Topics and subtopics in the teaching-learning plan using Jigsaw II cooperative learning model
. . . Subtopic
Unit Topic Period Group 1 Group 2 Group 3 Group 4
: Weather element
Barometric b ton/ Low pressure/ Weather by Air mass/
observatio
pressure/ 1 Weather si High pressure season in Korea  Air mass change
eather signs
Weather change Quiz (1)
A closed front/
W 2 Front/ Front type A cold front A warm front
A stagnant front
© Low pressure Quiz (2)
a her | Low pressure
¢ weather 1n classification/ Low pressure Low pressure Weather forecast
h warm 3 Low pressure generation and weather in warm interpretation/
C zone weather in warm extinction zone Weather forecast
e
1 zone
r ; Quiz (3)
The occurrence
m of Typhoon and
a Tvoh typhoon dissipates/ Typhoon structure The eye of
oon
t Typhoon 4 P Under the Weather changes typoon
h € influence of the
a typhoon
Quiz (4)
n The movement of Typhoon analysis/
g The movement 5 Trade wind Westerlies typhoon/ Safety Damage
e of typhoon risk semicircle measurement
Quiz (5)
Heavy snow /
Bad weather Regional torrential Y
dition i Thunderstorm . Cold weather/ Dust storm
condition in 6 rains

Strong winds

Korea

Quiz (6)
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o2 Jigsaw I FEs% 2ES 488 widhes Steps for lesson Leamning  Material
Bgere] st FA R 2FA el (minutes) activities
Introduction (5)
2) Composition of the Teaching-Learning Plan
Original
Jigsaw I @F5eF RS oz 624 £o group activity
Ae7h A, JiQl #7kA s, 2eal Jigsaw 1 (Distribution
dests A8 ugsts AAbE et of tasks)
<Table 4>+ Jigsaw 0 @& BY A& uF Experts
Sk FAdetel Ao, st kel gy Expert group workbook
A W Sk BEe 2015 A4 mgHgGgy, | O8S activiy
2016) AFAET AN EN wrets Anms | O -
. - = P o Recall original
520185 Vo= AA, FHIAY. gF oM
A0l wAE S FEtae] A9 94 SO
& chisel, mAwa AR e MAEE Aw Supplementary
of AN duo] AEst stAlsh Al Gt 2 instruction
S5 MEste] FHlgth A ES 25 staet F3) Q & A)
WSSt A ‘oI A1 WM, TR A
A%, mbske] Al wE 71E JiEE Skl Quiz Individual .
W ATl A g Jigsaw I Feshs 29 (10) evaluation Quiz
AYAGL ol wath Wy BEe] £l
= EY A4 T wIAAME FI ss Hxe b Group score
St A EQ ol E Egor AU FEAANE A calculation
7 g9 wAAE FHoR @ AAE 4 | Next
= 5, A Ad 3 2y W destss period  Posting and
stal, wAke] BE AWE X% St BEE a reward
T &5 5, MY Bk ARE S N Bt the best group
= AN A Y s EdE e A
TE AhEstal, BAAS 8 Jigsaw O H585e o _ .
£92 monE @y 3) Feasibility Test for the Teaching— Learning
Plan
<Table 4> Forms of teaching-learning plan with . T @%ets nas 488 widts 14
Jigsaw II cooperative learning model Jigsaw ) com e E__' N T? " °
bak AEI} A W A B ARE F 10919
Unit Period AEst gume 28l U R FA 139
Topic Syl HiER Bil FAF $9 A4RE wgom
, 740 sdom BgE 47 342 v
The aim of the lesson 13 B3 Al A= mZstes mAote] e
| Teacher Shoeh4 FAl, S B 2015 AR wEAPE
Preparation for class Student SH 01T A THE ] AN E, asss 4w
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<Table 5> Pre and post test results of pilot test about
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science process skills, attitude toward science, creative
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<Table 6> Pre and post test results of science process

skills
Test _
N x o t p
type
Science Pre 100 2546 11.91
Process -5.40 .00

Skills Post 100 33.01 7.35

#p<0.05

2) Attitude toward Science

Jigsaw T ety 2gE 483 urd
st s dstel et
B7] fske] At *}% s}

= HAHA A, BE A& 7&*}%: et
(434, 2014).

AR, ARE ARG 2 7 35 F o= 10074
o) AAA el thal A g A= <Table 7> 2
ok 1007 9] st thgh 3ol Wid B A A
HEFH 1758 *H HAAL tiu] AR AR A
232473 o =& AFE dEllen, oA 95%9

l'.T

A FEEl A e 1 AT p<0.05). o= E3l
Jigsaw I Feehs RdS AL wrdage o
AEel #stel] digk = Wt FAAYN IdFE
AT 4 g vk B geds Y2 o
A FAdEe] vEe] HAE I ket A
dotds g 3ol EEsts wgdtgolnm
A Gz awgskgyk nlas] o)A SwelA
gt oln, detel] thdt BEolE SAHA dFE

WA s

<Table 7> Pre and post test results of attitude toward

science
Test _
N x (¢ t p
type
Attitude  pre 100 99.03 12.52
toward -8.00 .00
Science  Post 100 11227 10.82
*p<0.05

Brain, Digital, & Learning, 9(4)

3) Creative Personality
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st wlEl A FAg 74*}113 Ab-g-3to] A}
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3 Ay B2 <Table 8>3 -t} 1008 2] 8kAYo
q]zs]— 7<1—47<4 /\-] 74/\}. ﬁJ/}(ZXJ 108x4)‘— ,\}xq 74
Ab TRl AR HAA 7127 O =S AT E
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<Table 8> Pre and post test results of creative

personality
Test —
type T o t p
Creative Pre 100 73.32  6.67
. -7.63 .00
Personality Post 100 80.44  7.01
*p<0.05
FeA A AHabel dig edd &4 Axes 9
dzl HAE Aol dXstH <Table 9>¥ #t}.
FA =, 27, A, Aol AR, e
AF g oS AR HAR WiH] AR AR
o A B AL, 95% AEeEdA
Aoz fojmstal (p<005) a8y wde =
Aol A A AAF A7 AP ARG Hat
Hdore FdENeY AR = FoveA &
FH(p>0.05). o] A HEstge A5 Mg A
A ddrRt= Eedede] EoE FE Ad3E
EEdiuls HAel 7] witel olek e AUt
sto el ddET
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<Table 9> Pre and post test results on components of

creative personality

Test —
Component N x c t p
type
Concentrati ., 12,97 241
on on the 100 -4.09 .00
Cre task Post 1434 232
ativ . Pre 14.54 2.65
) Curiosity Post 100 1625 228 -4.89 .00
. Pre 9.93 2.08
Aesthetic Post 100 1131 249 -426 .00
Per " 0Open Pre 1370 164 o
SOM  thinking  Post 1458 161 :
alit Independen Pre 100 8.81 1.17 L1600
Yt judgment Post 901 126 :
Risk Pre 13.59 191
) 100 -4.54 .00
taking Post 14.88 2.10
*p<0.05
3. Survey of Students’ Responses to the
Teaching-Learning Plan
Jigsaw I sty EdS A&sto] ¢hgk w
Sotg dgerel Y@ Al whg A 100 e
SAES Yaow dAstgon, B St F 13
TFon Y7E Az R I 9BFH AF A
Y 4w ow 45kt
1) Response to Teaching - Learning Methods
S Ag A wesE PEd ue G4
o] ¥kg A= <Table 10>} 2o} 1WH #3842 &
NEE ARG o= FAHA] wEgo] 62.00%F
A s 20 FEL FHo =R HE ARE
A Zow FAA o] 5300%% A s
om, 2 Aol glo] wWsth: ouel mEe
33.00%, F+AAJA HgE 14.00%E =HA AT o]
AL stAEe WA FEe AFH mistguc
SEAOR WS Folda, 4K 297
AN EE T F Qv HolA ugsts o
Fujg w7 Aoz AW

<Table 10> Results of students’ reaction to the
teaching and learning methods (unit: %)
. Very . Very
Question i High Normal Low

high low

1. Class
21.00 41.00 30.00 0.00  0.00

Interest

2. The

degree to
which it is 13.00 40.00 33.00 12.00 2.00

helpful

to education

2) Students’ Reaction as Expert Roles
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BEe] g o=y #d S Zow ddHn
<Table 11> Results of students’ reaction as expert
roles (unit: %)
. Very . Very
Question . High Normal Low
high low
3. Participation 30.00 51.00 17.00 1.00 1.00
4. Professional
26.00 42.00 28.00 2.00 2.00
Role performance
5. Burden
on individual  6.00 27.00 23.00 33.00 11.00

responsibility
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3) Students’ Reaction to Class Atmosphere
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Very
low
3.00

this

(unit: %)

Low
41.00 13.00
changed with

High Normal

think have

Cooperative Learning Model.

high
16.00 27.00

Very

Learning

Question
10. Please feel free to describe what you think has

11. Please feel free to describe what was the most
12. Please feel free to describe what aspects of
13. Please feel free to describe what you think is

been most helpful in this class.
difficult part of this class.

9. Degree
yourself  you

<Table 13> Total result on students' opinions about

this teaching-learning plan

of application
on Cooperative

SRR

=

low
0.00
13.00
[e}

Very
16.00 4.00

Low
11.00
38.00
<Table 13>

R

L

reaction to class

24.00
26.00
24.00

High Normal

19.00

19.00 44.00
6.00

8. The
degree of
learning

Question
6. Friendship 21.00 35.00

7. Freedom
of learning
disturbance
in distracting

<Table 12> Results of students’
4) Opinion of Students about this Teaching-

atmosphere
Learning Plan

good about this Cooperative Learning Model when

H

. X

el
o

you study Earth Science.
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V. Conclusion
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