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Development and Application of Teaching Strategy Focused on
Problem Solving Process in the ‘Separation of Mixture’ Unit of
Third Grade Elementary School

Lee, Shin Hyun - Choi, Sun-Young'
(Soman Elementary School) - (Gyeongin National University of Education)"

ABSTRACT

The purpose of this study was to develop a teaching strategy focused on problem solving process and explore
its effects on science creative problem solving ability, science process skills, science academic achievements and
scientific attitudes of students after applying it. Teaching strategy focused on problem solving process employed
brainstorming and PMI thinking strategies. The participants were the third grade students of both an experimental
class(26 students) and a comparative class(25 students) at the S elementary school located in Goyang-City,
Kyonggi Province. The developed strategy was applied to the experimental class for 9 periods of ‘Separation
of mixture’ unit. The results of the tests on the science creative problem solving ability, the science process
skills, scientific achievement and scientific attitude were statistically higher in the experimental class.

Key words : problem solving process, teaching strategy, creative problem solving ability, science process skills,
science academic achievement, scientific attitudes
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Table 1. Stage of teaching strategy focused on problem-
solving process

Stage Teaching and learning activities

Aware of

the problem ~ Explore the problem situation to recognize a problem

Think of - Generate a variety of solutions
various - Utilize brainstorming thinking strategies for divergent
solutions  thinking

- Choose the best solution among the proposed solutions

Select
szlzfio: - Plan the experiment to solve the problem

- Use the PMI thinking strategy for convergent thinking
Resolve - Perform experiment according to their design

Evaluate - Look back on their own solution and find a way
the solution to improve as well as good points

Table 2. Guidance lesson plan for this study
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Period Topics

Thinking activity : various solutions(brainstorming) and selection of solution(PMI)

1 What is a mixture?

+ Brainstorming about “how can you eat a variety of fruits”

- PMI for the “creating a fruit salad to some”

Why do you want to separate
a mixture?

- Brainstorming: ‘when separating the mixture in nature to make the materials used in everyday life and
make the required material’
- PMI for separating the mixture

Let's try to separate the mix-
4 ture of soybeans, red beans
and millet.

- Brainstorming: ‘how to separate soybeans, red beans and millet’
- PMI for making use of the sieve, and isolated soybean, millet and red bean

+ Brainstorming: “how do you separate the mixture of substances that do not dissolve in water and a

5~6 Let's make a tofu.

substance is soluble in water”

- PMI for various solutions you have thought during the activities of the previous

Let's try to separate the salt - Brainstorming: “how to separate the salt from seawater”

from seawater. + PMI for various solutions you have thought during the activities of the previous
P Let's try to separate the oil - Brainstorming: “how to separate the oil and water”

from water. + PMI for various solutions you have thought during the activities of the previous
9 Let's try to separate the mix- - Brainstorming: “how to separate the rice mixture, clips, beads”

ture of rice, clips and beads - PMI for various solutions you have thought during the activities of the previous




108 zSnetwe H33H H[13, pp. 105~114 (2014)

3. dM =7

1) 23t HolH EREHHY HA
:rL ];\11:‘ 61/1394 J+zﬂ- ;<1—_4;<4 ‘jxﬂsﬂ

£ golr7] 938t Choi and Kang(2006)°] 7H
8t AoA A2 H7F A=k Choi
and Kim(2011)°] 7\t HAA}L =45 38hd o4
Tl AdetA FAste] A%, d-8ainh At
L A 2A Zestrle #A el ds = o
=

¢
_\'_Jdﬂlﬂl

S sltk A Aelale ahel ade e

A AE7), ARG dEA] Aeel)o)n
A A7) B9 LaE WA Az, 4
9 A$7), Ay glalol. 57 oM 2
SEE 129N T sedom A, A AR
& 4Fo = Agsgon, 3w sxw %25
x4 u}x% oz X}E] ].gﬂ/\\ﬂr

He AP g
R

Er—in

,

_t'"iz ] 74}\]./] ;Hxhﬂ]—
oew x53e ws A

T WA} 3 mg e

Atk

1783} geoJsto] A4 st

=]
R

2) IfetETSE HAb

gty el et 4 WSS doti7] 9fato
S w sty 2] w S 7404 Kwon and Kim
(1994)7} 7k J%?i}%‘?% AAAIE A3
o o] AA me deE TS V2" T
I} sHETsEHeR ?E‘%}%E}. e
otel 2ame ﬂré}, 7 54, 7, 4389 57t

Aol BYRFEAS G abis ARUY, 4
Esﬁj’\jl, H Q] oxﬂ, 7}‘}\‘]’“%’] O]H}§]- 57]—;(] =10

7iAlolt}, #a2 7} oFfl 8 A B 3T A
¢ 0o F dom, 4e ] 4
015 48 A1t 08 oA
b Cronbach a

o I o i ofk
On‘. o
F-lm %
offt ofr
I +
ol
re -
-
=
o
o
w
)
F_E,
JO&
03;
il
o
(g
HU

3) B3t sl MAT ZAL
stye) ek e A=) NEE Qo) 9
o A S 258w 3 S 4

k)
L
= r_-\\_(z

o)
e
N

¥ & oy

o

4) afetX B ZHA}

g Bt el WEkE dolir] $8] Kim
et al(1998)0] N ZEEHE A B o
SHETE ARSI 58 2714, A, Bl
34, A, AAA, E714, z]—,]xﬂ o7 FAY
o] 9, a;qE HAr " o7 X 217)e Balo
2 FRAQ TPl 1871, -,—7@790 Z3lo] 37 0]
th S =79 2F % Cronbach a & 0.87°]Ath

il

(o]

4. X2 YL BY

B AT A g3 BANE S Fxd
e q9E doprr] flste] 9] e
oA A idd, g, Aot g g3
=, etA e =o] HAF Aatell i 42 SPSS
180 S Z2IRS o]&sto] AR - AL ALl
el A 2tz 1A= ko

o 4>

N

t
A AR F RS
Apol7h Ao}, AR At
B A 8.68, AaAnko] 7§_CIL ]
W47} 6 Ekow, FAHCRE folg o)}
AN p<05). o] Aoz = of, EAHE HHE
T

ol

701-}_ 3k %oi;ﬂako tﬂ—xg ,] J,}z‘; z]—‘,]xq xﬂé
28 e 384 dIFe FUG B AT F
QAeknt A&k FA e Won er al.(2002)2F Choi

and Kim(2011)-Z Treffinger et al(1994)—4 oA &
A _]'G Usilg _71\_%6‘1-*7 Zﬂ-/lg a rﬂ)g—gi
Tl A-gato] ] FoA EAls) Ao
FE A AFEHRE Bl on, Lee e al.



8 ‘BaiSo| 2P CIRlNIM BRIZ HES 2E8 40 M KL Y B 0lME - AMd 109

Table 3. The result of t-test on science creative problem
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Table 4. The result of #test on each element of science creative problem solving skill
FElements Test Group M SD t P
Experimental 1.61 94
Pre-test -.389 .699
Suggest a variety of Control 1.72 97
problems Experimental 2.15 1.28
Post-test 795 430
Control 1.88 1.16
Experimental 1.61 .94
Pre-test —-.093 926
Select the appropriate Control 1.64 95
inquiry problem Experimental 1.69 91
Post-test —-.390 .698
Control 1.80 1.00
Experimental 1.38 .80
Pre-test 297 768
Control 1.32 74
Think resolution
Experimental 2.76 1.17
Post-test 2.710 .009%*
Control 1.88 1.16
Experimental 1.30 73
Pre-test —.424 673
Make a plan of the Control 1.40 .81
experiment Experimental 1.84 1.00
Post-test .164 .870
Control 1.80 1.00
Experimental 1.15 .54
Pre-test —-.508 .614
Control 1.24 .66
Checking solution -
Experimental 2.30 1.37
Post-test 3.195 .003%*
Control 1.32 74

*p< 01
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Table 5. The result of ttest on scientific inquiry ability

Test Group M SD t P
Experimental ~ 6.07 1.89

Pre-test 276 784
Control 592 2.15
Experimental ~ 8.88 233

Post-test 3420 .001**
Control 6.92 1.73
**p<.01

Table 6. The result of rtest on basic process skills
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Component Test Group M SD t Y4
Experimental 1.19 49
Pre-test 418 .678
. Control 1.12 72
Observing -
Experimental 1.61 75
Post-test 2.628 011*
Control 1.08 .70
Experimental 1.19 .63
Pre-test —.240 811
L Control 1.24 77
Classifying -
Experimental 2.15 .83
Post-test 1.862 .069
Control 1.76 .66
Experimental 1.30 .83
Pre-test 118 907
) Control 1.28 .84
Measuring -
Experimental 1.26 91
Post-test -1.289 203
Control 1.60 91
Experimental 1.15 .78
Pre-test 1.014 316
) Control .92 .86
Inferring -
Experimental 1.42 1.02
Post-test 2.605 .013*
Control .80 .64
Experimental 1.23 58
Pre-test —-.629 532
. Control 1.36 .86
Predicting -
Experimental 242 .64
Post-test 3.504 .001%*
Control 1.68 .85

*p<.05, **p<.01
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Table 7. The result of rtest on science achievement
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Test Group M SD t p

Experimental ~ 73.11 18.12
Pre-test -.119 906
Control 73.64 1289

Experimental ~ 88.84 10.25
Post-test 2.014  .040%
Control 82.60  11.80

*p<.05
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Table 8. The result of rtest on scientific attitude

Test Group M SD t p

Experimental ~ 77.69 9.75
Pre-test 1.301 199
Control 74.04 10.29

Experimental ~ 79.61 8.49
Post-test 2.202 .033*
Control 72.68 13.36

*p<.05
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