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Effect of Inquiry—based Biology Program on Pre—service Science Teachers'
Perceptions on the Nature of Science and Affective Domain of Science

Choi, Jin - Seo, Hae-Ae*

Pusan National University

Abstract: This study aims to investigate the effect of inquiry-based biology program of pre-service science
teachers' perceptions on the nature of science and their affective domain of science. For the study, sixty-seven pre-
service science teachers were sampled from students who enrolled in the 'Biology Laboratory', Spring semester,
2011. The experimental group taught by inquiry-based experiment and control group by observation-based
experiment were composed. At the beginning and end of semester, pre- and post-tests on the nature of science and
affective domain of science were administered. The average scores of experimental group were higher than those of
control group in the post-test of the nature of science, but there were no significant differences between both groups
(p>.05). For the post-test results of both groups' affective domain of science, the experimental group showed
significantly higher scores than the control group in self-efficacy in science, importance of science, and importance of
science for careers (p<.01). The inquiry-based biology program did not influence pre-service science teachers'
perception on the nature of science, while it was effective for positive changes on pre-service science teachers'

affective domain of science.

Key words: affective domain of science, the nature of science, inquiry-based biology program
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Table 1
Biographic information of subjects
. #of grade gender
group sclence area total
students  freshman sophomore female male

chemistry 1 - 1 4 7

control ) 33
earth science 22 22 - 13 9
physics 13 - 13 2 1

experimental . 34
biology 21 21 - 15 6

total 67 43 24 34 33 67
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Table 2

Title and inquiry process of biology program

BstAtel Bfstol

rHI
E
i
Q,E
10
2
1o

lesson the title of biology program

main inquiry process

1 scientific method

recognizing problem, forming hypothesis

2 animal cell and plant cell recognizing problem, forming hypothesis, variable control

3 enzyme reaction data conversion, data analysis

4 photosynthesis variable control, data conversion, data analysis

) digestion recognizing problem, plan experiment, experiment

6 cellular respiration plan experiment, data analysis

7 mitosis and meiosis experiment, data analysis

8  extraction of plant DNA plan experiment, data analysis

9 observation of plant stems and plant roots  observation

10 observation of plant leaves and plant stoma observation
srsto] BA T} pste] Aol qolo] qiat AAkE A vkt de), Wekeel | Esid ds, 234
AlSEATE el 5 699z 4w o Zt E3to] tsf

ST YAE Am(1=Hdf Wi, 2=1ttl], 3=H-F, 4=

1) Zeke] ZAJof it HAA]

Heko) 2A4E E457] Y8 Cobernd} Loving
(1998)¢] The Card Exchange: Introducing the
philosophy of science®] &< ARHEsl] HAKE
skt F 40EFeR FAE A B o
o]z WoE|glon Hetus HErt 1203} ekl
HRAREY 4¢10] AARA] WS HESHTH FHAA]
S el EA4of tietk o] Ax, A AE

9

59, 5=m¢- T2 SHTES Ho it HA =
2] A2 %=(Cronbach’s o= APIFHAL 688, AFE
A4 62301t

2) 35ko] Fojd JHof gt FHAA|

st gojz g oo I%} HAA = Adel 5
(2008)¢] A-toA g3t st Suw T 278
= 15EFS FE3t0] 14 } o o] glgo|A T

l' _lolr

Of

Table 3
Item distribution of the nature of science questionnaire
category content items
theoretical emphasis science is primarily a rationalistic, theory—driven endeavor 6
. . science involves data—gathering and experimental work in pursuit of
empirical emphasis . - 7
physical evidence
. . science is overrated and one should not give much credence to the aims,
anti—science view . 7
methods, or results of science
scientism science is the perfect discipline, the highest form of knowing 7
. science is embedded in our culture, which provides a social, historical, and
cultural view . N 7
psychological background to scientists’ work
. science is complicated affair, there is no single scientific method, science
balanced view . o 6
can not be reduced to a few simple descriptive statements
total 40




884 x z- Malol

&3t 2 EA4= A u s P A
PISA 20069 M4 AEZALR]| 9] Be)8 2Fx5}o]
A= At Tshe] o)A oS Tk izt &4
=, 2stof tigk Apot A Tl eEE o] it
AA, wsto tigt 27| &ed, TEe) e,
e Aol gt Beke] oA T 6714 sk
T FEEoIA qlom 7} Zatol tial 49A HAE
(=4 v, 2=xl|, 3=%29] 4=1% 5= &
goles o ok HAF =79 42| % (Cronbach’ s
= APHARRE AREHAR A ZE2E 1753, .8030] ATt

P

4. Xt2 BAM

oft
4
ol
>
)
o
o
>
e
[o

AA317] Azt F, 3

N AEe ollv] ZFshuAke] 1k} ghatof gt <l
A AEg wpotste] ez adls st AR
Skt = A 2] Aol AARE AR AR = FTe
A FRlskar, Y A Fof AARE HAlR H
T5A BETAY 9 avs selsy, nE
A A= ASW (Predictive Analytics

Software) Statistics 18.0 TZI1HS AME3}G L
ATLEAE s8] Yell 71s8A, sHEE ¢ AF

= AT

3 A
Stol WA mate] Mol elo] o ANE AT WAEAS ARIARS AN EAVE BT
A PAE A= AASHT B Aok gl tiek Ao AEsde AAR AT Heke] 24
oflu] Zekuabe] Q14 JwE Slsty] figt A of tigt ¥ o] HakE dohdr] ffste] s
MRRAE o] WHstol MABT of AT H  ANSH] Wik AT Fo BUT AR Tt
A WO AT, HAF Ak BE FFE B4 e 4L S T Hehe] $U4 of
HolER $71t AL STk Bstel Held ode 2B Yolny] I AWAARIA AUl B
o RS 4 PAE A Sul wek 401 3.27EZHA 175), ABeo] HF 3. 34@ZNA
9l), 3(52), 2(RH), 1(dd) Ri)= ZstlaL, .262), TEE 2047 SAH LR fFou]gt Zfol 7}
aste] i) g B WE o FHS 37h  UUTHp.05). WekA Tistel 24 AAIN % e
sfo] 557 AR HE 5 4,3 2, 1 2 2Pk ° 2 Yo 153 4 ik A4 AX F
Table 4
Item distribution of affective domain of science questionnaire
element content items

pleasure of science degree of how much they like and concern about science
self—concept in science degree of how easy they feel to learn science 2
awareness of science learning rate degree of how fast they learn science 1
self—efficacy in science degree of individual perceptions to study of science as they planned 3
importance of science degree of how important science is for their future 3
importance of science for careers degree of how important science is for obtaining jobs 2

total 15
Table 5
Result of t—test on perception of the nature of science

ot control group (n=33) experimental group (n=34) »
mean (std. dev.) mean (std. dev.)

the nature of pre 3.27 (175) 3.34 (.262) -1.283 .204
science post 3.30 (173) 3.34 (218) -.740 .462
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Table 6

Result of t—test on each categories of the nature of science

control group (n=33) experimental group (n=34)

catego test t
gory mean (std. dev.) mean (std. dev.) P
theoretical pre 3.60 (377 3.7 (402 -1.154 253
emphasis post 3.99 (,413) 3.08 (.351) .079 .937
empirical pre 3.46 (.383) 3.58 ((412) -1.201 234
emphasis post 3.45 (.387) 3.61 (.350) -1.670 .100
anti—science pre 2.65 (.483) 2.76 (.382) -1.002 .320
view post 2.75 (.357) 2.65 (.341) 1.144 257
o pre 3.08 (,418) 3.14 (.426) —=.547 .586
scientism

post 3.01 (333 3.14 (.487) -1.312 194
. pre 3.32 (.353) 3.27 (.318) 073 .568

cultural view
post 3.36 (.265) 3.35 (.397) 128 .899
pre 3.54 (.319) 3.61 (.391) -.889 378

balanced view
post 3.66 (.350) 3.7 (.365) -.507 614
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Table 7

Result of t—test on affective domain of science
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control group (n=33)

experimental group (n=34)

test t p
mean (std. dev.) mean (std. dev.)
affective domain of ~ Pre 2.91 (.257) 2.99 (.312) -1.043 .301
science post 2.94 (.261) 3.17 (.315) -3.265 .002"
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Table 8

Result of t—test on each elements of affective domain of science

control group(n=33) experimental group(n=34)

element test t p
mean  (std. dev.) mean (std. dev.)
pre 3.07 (.406) 3.15 (.343) -.859 .393
pleasure of science
post 3.17 (.431) 3.36 (.423) -1.784 .079
pre 2.50 (.586) 2.59 (.484) -.673 .504
self—concept in science
post 2.41 (.522) 2.62 (.640) -1.459 150
awareness of science pre 2.67 (.645) 2.82 (.521) ~1.093 279
learning rate post 2.79 (.485) 2.88 (.591) -T714 478
self—efficacy in pre 2.79 (87D 2.86 (.349) -.851 .398
science post 2.68 (.403) 2.96 (.425) -2.804 .007"
pre 3.29 (.512) 3.28 (.458) .073 .942,
necessity of science
post 3.33 (.493) 3.65 (.409) —-2.836 .006
necessity of science pre 3.17 (.445) 3.21 (.494) -.341 734
for careers post 3.96 (470) 3.56 (440) -2.711  .009”
'pL05 "pd01
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