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The Effects of Utilizing Discussions and Debates in
Science Laboratory Classes on Science Learning Motivation,
Science Process Skills, and Science Academic Achievement
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ABSTRACT

The purpose of the study was to explore the effect of using discussions and debates in science laboratory
classes on science learning motivation, science process skills, and science academic achievement. Participants in
this study were 6th grade students at an elementary school. Students in the experimental group participated in
science laboratory classes using discussions and debates while students in the comparative group participated in
common laboratory classes with a teacher-directed approach. The results of this study are as follows: by using
discussions and debates in science laboratory classes, there were statistically positive effects on the students’
science learning motivation and science process skills. However, there was no statistically significant difference
in science academic achievement by using discussions and debates. Even so, in the narrative survey of the
students’reactions after the class, students in the experimental group responded that it was much easier to
understand the meaning of the scientific concepts when they used discussions and debates. Therefore, there is
a need to investigate how to use discussions and debates effectively by introducing them at different time or
in different ways, rather than considering that discussions and debates have no effect on science achievement.
These findings provide science teachers and researchers pedagogical implications about utilizing discussions and
debates in science classes.

Key words: discussion, debate, science laboratory class, science learning motivation, science process skills,
science academic achievement
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Table 1. Personnel composition of participants

Grade Group Male Female Total
Experimental 10 14 24
° Comparative 12 13 25
%570, HePgTEd, B AP AEe vl e
L BAS] 9 29 Aus) v Qe o
afl AP AHAE AAletith 2Rl = 5 370 9
ol T A HALE AABGT £, K9 - E
e 48T A A 49 5¥E Bo ASH
o= #4378l 9 F 4 Auel SE
A Med] AexAks dAsith A A+
A E Table 20l AA3S T
3 E° EEZ HBH MY $Y By U
&

B ATE FYsrlel A A3t FelA 2o
(discussion), &2 (debate)2] a2} & F}ol gt A
P A7E 2ABIIT B0 2009 1Y bt
EHYE Aol Aeute oJrkas Py 2
Eel - BE A% P o3 heg selsdn,
2=38tw ¢shd 28ly] sk Agnﬂ g et
1 AR $2 A e A, 5 4

Adoz AFAZ = 5 4/\154 A9} u\]zg Ay ,
‘7@_% =& D}ﬂloﬂﬁi Eo - ERS 72 Y
209 Atast ALe ANge 55 2
27159 HES 5o BRES Y] Tz
P UE&E G HEE 253 uS A3
ZF 33 @2 WA 29 o] =olE Fell o] Folxth

K

Table 2. Experimental design

Experimental 0, Xi 03, Os

Comparative 0, X5 Oy

01, Oy Pre-test (science learning motivation, process skills, aca-
demic achievement).

03, Oy Post-test (science learning motivation, process skills, aca-
demic achievement).

Os: Narrative survey about the classes.

Xi: Teaching program utilizing discussions and debates.

X,: Traditional class applying teacher’s manual.
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Table 3. Composition of the teacher-reconstructed lesson plan for laboratory classes
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Table 4. Specific activities according to the stages of laboratory classes
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Table 5. The result of pre-test and post-test on science learning motivation

Pre-test Post-test
Domain Group
SD t p M SD t p
Experimental 28.04 2.820 31.04 3.605
Attention 1.206 234 1.015 315
Comparative 28.96 2.508 30.16 2375
Experimental ~ 39.17 4.093 41.08 4717
Relevance 1.681 .099 1.829 074
Comparative 37.36 3.414 38.76 4.166
Experimental ~ 30.75 4306 34.00 4.423
Confidence 982 331 2.238 .030
Comparative 29.72 2.937 31.60 2972
Experimental ~ 23.50 2.621 26.92 3.161
Satisfaction .700 488 2336 .024
Comparative 24.00 2.380 24.60 3.742
Experimental 121.46 9.641 133.04 14.541
Total 551 .584 2.149 .037
Comparative ~ 120.04 8.349 125.12 11.107
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Table 6. The result of pre-test and post-test on science process skills
Pre-test Post-test
Domain Group
M SD t ) M SD t )
Experimental 233 761 2.83 482
© Observation 721 475 3.487 .001
Comparative 220 .500 220 764
Experimental 2.13 741 2.88 338
@ Classification 171 .865 2.954 .005
Comparative 2.16 .688 244 .651
Experimental 2.25 .608 2.50 .659
@ Measurement 1.055 297 .107 916
Comparative 2.44 651 2.52 .653
Experimental 1.83 .816 2.46 .658
@ Inference 765 A48 2.158 .036
Comparative 2.00 707 2.00 816
Experimental 2.50 659 2.58 .654
® Prediction 1.647 .106 .553 583
Comparative 2.12 927 248 .653
Experimental 1.83 .868 1.96 .955
® Data transformation 1.801 078 .669 .507
Comparative 1.40 816 2.12 726
Experimental 1.21 932 2.08 974
@ Data interpretation 746 459 957 343
Comparative 1.40 .866 1.84 .800
Formulating hypo- Experimental 1.46 833 2.25 737
. 1.752 .086 1.642 .107
thesis Comparative 1.84 688 1.84 987
@ Controlling vari- Experimental 2.04 .690 178 %60 242 776 . -
ables Comparative ~ 2.08 812 2.12 833
Experimental 1.92 654 221 721
Generalization 573 .569 1.148 257
Comparative 1.80 764 1.96 .790
Experimental 19.50 3.600 24.17 3.497
Total .060 952 2.835 .007
Comparative 19.44 3.380 21.52 3.029

* D~®: Basic process skill, ® ~(@0: Integrated process skill.
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Table 7. The result of pre-test and post-test on science academic achievement
Pre-test Post-test
Domain Group
M SD t P M SD t P
Experimental  76.77 13.900 87.50 11.703
Total 1.203 235 1.845 071
Comparative 80.60 7.613 81.60 10.677
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