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There is a social demand for critical thinking education in the modern

information society, but there are problems such as a lack of teaching materials, inconsistencies in
evaluation standards, and a lack of instructors. In this study, we developed a prototype
application "C-training,” an active learning-type teaching material that allows learners to train
themselves in critical thinking without an instructor, and verified its educational effects.
We conducted comparative experiments on the following points: (1) whether an educational method
using active learning methods can work effectively, (2) whether the interface of the web application

is effective as a teaching material, and (3) whether the learning effect can be enhanced by

incorporating gamification elements.
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pre-test post-test

CT
CT 2
CT ( 2019 )
A 1 A B 1 B B
ESS C 2 pre-test
post-test 3. 4
2-3
A-1 A-2
B-2 B-3 C-2
(2019 )
A B C
A-1 A-2 B-1 B-2 B-3 C-1 C-2
24 27 15 11 26 12 9
CT Yes Yes Yes Yes No Yes No
GM Yes No Yes No N.A. Yes N.A.
GM=
pre/post-test 2 B-3 C-2
pre- test post-test A-1 A-2
B-1 B-2 pre-test  post-test
2. pre/post-test (2019 )
GM SD. t-test
Pre Post Pre Post t p
A-1 Yes 0.795 0.888 0.093 0.143 0.086 2.819 <0.05
A-2 No 0.769 0.876 0.107 0.160 0.107 3.050 <0.05
B-1 Yes 0.769 0.907 0.138 0.059 0.089 3.641 <0.05
B-2 No 0.823 0.968 0.139 0.146 0.040 5.982 <0.05
B-3 N.A. 0.784 0.837 0.034 0.141 0.115 1.662 0.108
C-1 Yes 0.821 0.883 0.083 0.122 0.089 1.766 0.105
C-2 N.A. 0.855 0.889 0.053 0.084 0.089 1.272 0.239
GM=
A-1 B-1
A-2 B-2 post-test
pre-test CT
% 3 A
70.1%

87.1%



2019

1 3
1
1 B
86.4%
3.CT
GM / (%)
A-1 Yes 24 6654 277 70.1
A-2 No 27 7374 273 87.1
B-1 Yes 15 2875 191 96.3
B-2 No 12 2803 233 86.4
GM=
CT ( 2020 )
2019
@ 1
3 10 @) 2019
5% 2020
D 1 49 E 3 4 20 F 15 4
pre/post test
5
4, (2020 )
D E F
D-1 D-2 E-1 E-2 F-1 F-2
25 24 10 10 8 7
CT Yes Yes Yes Yes Yes Yes
GM Yes No Yes No Yes No
GM=
5. pre/post-test (2020 )
S.D. t-test
GM
Pre Post Pre Post t p
Yes 0.707 0.875 0.167 0.146 0.129 7.327 <0.05
No 0.710 0.866 0.156 0.144 0.128 7.724 <0.05
GM=
1
17.1%
19.0% 2019
2020 2 2020
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