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A Study of Applying Lego Mindstorms L earning
Activities to Promote Problem Solving Ability
and Scientific Attitude for Elementary
School Students

Chin-Feng Tsei

Abstract

The purpose of this research was to explore the change situation of
problem-solving ability and scientific attitude after applying Lego Mindstorms with
Subject-Inquiry-Based Learning for elementary school students. The research
findings will help to understand the application of the Lego Mindstorms robot kits
at the time of the actual teaching elementary school students. The results of the
research would provide information and suggestions for educators and researchers
in the future.

The study used a quasi-experimental, pretest-posttest nonequivalent group
design and aims to 42 5th and 6th grade students in Tong An elementary school of
Ping Tong Country as an object. The research divided into 2 groups of experimental
group and control group. The members of experimental group divided into 7 teams
and have the theme exploration activities of Lego Mindstorms, 3 classes once every
week, for 15 weeks but didn't apply it for the control team. After experiment,
perform the scal e test of "problem-solving ability" and "scientific attitude" for the 2
groups and acquired those students' score of Natural Science and Living
Technology then verify the score before and after of experiment activities by
one-way ANCOVA. Meanwhile, through the robots teaching questionnaires to
understand the related idea and opinions of experimental group as the evidence and
supplement for the research findings.

The main findings of this research were as follows:

1. Problem-solving ability in the overall performance of their problem-solving
process and sub-scales, the experimental group was significantly better than
control group students. However, there was no difference in the weight table of

complex problem-solving.



2. In the scientific attitude and flexibility of its overall performance, objective and
causal view of the Department of affective subscale and science, the experimental
group was significantly better than control group students; but the experimental
group and control group students in curiosity, critical spirit, scientific knowledge
and scientific conduct weight didn’t have significantly difference.

3. The achievement of experimental group students got significantly improvement
in the natural science and living technology and the experimental group was
better than the control group, but there was no significantly difference in the
results of academic achievement between the two groups.

4. With regard to teaching activities, most of the students had positive responses to
the teacher's teaching, their own learning and the curriculum contents.

Finally, the researcher discussed the findings and had recommendations, as

reference of teaching and future research.

Keywords: problem-solving ability, scientific attitudes, L ego Mindstorms
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PRSI L T TR ARIOEE TRIRRIR S RR L
P ESHIMGEE tBEE - BRI 4-1:
Fe A1 WERE T IR T Rt R

“FIE T IR HIHEU i = 1B & g 2 t P
- R A TS FRYE
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PR A1 44.62 5.40 46.29 5.63 -3.67** .002
N 108.38 1238 11052 13.08 -3.68** .001

** p< .01

Flige 4-1 55 Fradifd B9 1 grgen rﬁL 'Tﬁﬂiﬂklﬁjéu JEI& (t=-3.67,p<.01)
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ZEGT (1=-3.68, p<.01) Vil 55 2% B YR B, > P - BT g
% 3% 2R ’rﬁL ’TEJZ—W%I?:%'LJ 53 B RIS Y 55 ’F‘”ﬁ. TR 55 > pr=pie s
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EVRIEIE A B ﬁ,’?f‘}qﬁaﬁl 4-1- a2t lkﬁ{” [ I 55 s

F 43 PP RG] ) bR A
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s Eui| 0.06 1 0.06 001 911
i e 183.43 38 4.83
R e A FéfJ 0.23 1 0.23 020 .664

e 44.68 38 1.18
R ;FJ 1.79 1 1.80 0.60 .443
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F1 -3 4-7 S5 Fradifd 41 GE R U El *"ZEUE‘}%’\F“?) FYRYEY i % E)“EIF‘FKJ'“\“
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Fo 411 UERRD TRISRER EIA ]S O

FiE - i‘éig\’(ﬂ 'ﬂﬁﬂ@\\f% . %Ej,rl’%éiﬂlj@e:% ) 0
(AR s 36.71 4.45 38.48 5.36 -3.90" 001
HHEE 38.19 4.93 40.00 5.61 -3.02” .007
PN il £ 32.38 4.47 34.10 4.75 -4.08" .001
g o 36.00 3.89 36.52 5.18 -0.95 353
e IR 33.76 5.50 33.43 5.37 -0.75 461
s R[S 61.52 6.10 62.48 6.41 -1.49 151
SR 55.43 6.85 58.95 9.42 4327 .000
(SIS 60.10 7.76 61.10 8.60 -1.78 .090
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**p< 0L *** p<.001

ke 4-1155Fr i 51 T8 F[gﬁq?ﬁd 0 BRSSP T B RGO V)~ m
Bl RS, (t=-414, p<.01)» = #ERE B 5 T (M = 18252) =
lﬁE[Jrﬁ 55 (M=177.05) ﬁ, EAEIEXEE Lego Mindstorms= E%duééﬁif[gﬂhﬁé S
20tk PR SRR E R ] PO o T TR[SERRA B H;;E'{iﬂﬁi%l[?ﬁ/ fli o
TR (1=-3.90, p<.01) T K WIE | (1=-8.02, p<.01) "PHNEIT, (t=-4.08,
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S 5L EIUF[ °
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R 412 Pl CRISEES B R fEE R R
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&t 36.00 6.58 36.14 7.24 -0.46 651
PRI Bl 3319 491 33,57 5.54 -1.11 278
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2 FE 30.43 6.38 30.67 5.78 -0.72 479
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R 5219  10.24 5300 1202 @ -121 242
R85 ) 58.38 8.52 58.10 12.02 0.65 526
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Fo 413 PRI RIS Bk Y R

s (ne2l) Fl (n=21)
BE —mzﬁu A i s
TG e TIMgr fNSE TINgr fex Tlupr g
e
%%7'[? 12 36.71 445 38.48 536 35.33 593 35.29 7.04

Kt 12 3819 493 4000 561 3600 658 3614 7.24
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