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ABSTRACT

The purpose of this study is to develop SPA system using diagnostic and formative assessment in earth science
classes in order to discuss its effect on learning achievement and self-directed learning attitude. For this purpose,
we developed total management system, app for teachers, and app for students. This research was practiced to
76 students in Sth grade. The results are as follows. Firstly, the group taking a class used by app for diagnostic
and formative assessment had an effect of improving learning achievement. However, as for learning achievement
long term endurance test, the group taking a class using app for diagnostic and formative assessment had no
effect. Secondly, the group taking a class using apps for diagnostic and formative assessment had an effect of
improving learners’ self-directed learning attitude. As for self-directed long-term endurance test, the group taking
a class using app for diagnostic and formative assessment had an effect. In conclusion, I hope that this SPA
system might apply to the science classes as it is a system that will satisfy the needs of both teachers and
students, giving much needed feedback to students.

Key words : diagnostic assessment, formative assessment, application, learning achievement, self-directed
learning attitude
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27139 28 (8] 25 21.68 3.97 9250 052
A 27 26 19.31 3.94 ' '
kol tig A (5 25 21.92 4.13
° ‘ll B 219.00 045*
F2A A 26 19.19 3.84
Stegoll tigk AAEEA) 25 24.32 432 282,00 A1
o 2 EA 26 23.08 3.27 ' '
I A1) (BF5A 25 22.40 3.64
24 iﬂa A(3HEA) 225.00 058
7& E4 26 20.46 2.97
] 28 (8H454]) 25 90.32 14.76
A 218.50 045%
EA) 26 81.69 10.05
*p <.05
Table 9. Results of diagnostic and formative assessment using an app
ok s N M SD Mann-Whitney U P
ae27]3) o] A9l 25 23.68 3.00 115.50 000*
ke ZA4 26 19.31 3.94 ' '
&hol| )3t 28(3l) 25 2332 3.13 122,00 000
FrA A 26 19.19 3.84 : ‘
&hzol| et 28(l) 25 27.12 3.95 13450 000*
o 2 EA 26 23.08 324 ' '
A alZ A3 25 23.44 3.25
i iﬂ - =R 151.00 001*
7& BA 26 20.46 2.97
218(3l) 25 97.56 11.55
A =%(H 89.00 .000*
] A 26 81.69 10.05
*p <.01
Table 10. Results of diagnostic and formative assessment using an app and papers
ool ek N M SD Mann-Whitney U P
SRR AE(h) 25 23.68 3.00 20650 030%
7Htﬂ-/\4 PR e ’ 039
oo & (E5A) 25 21.68 3.97
&2 oot 283 25 2332 3.13 24700 20
FEA A (324)) 25 21.92 413 ' '
ol gt A< 25 27.12 3.95 19450 o
of 2 A (844 25 24.32 432 ' '
22 &2 A3(h) 25 23.44 325 216,00 316
71 A3 () 25 22.40 3.64 ' '
A& (ol
A =5 - 9736 1.5 206.50 039%
ARAEHEA) 25 90.32 14.76
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go] ol A% FHIEJT] wjFo] A FEA
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HEE A 4 ddnk
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FEAY g 878 Hol GEEAZ AAsY
22 FANS g3 S0l UL
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A Y PAWANE do ANY ABe e
2 PP FeA 2 AP FEnn 1T

A g% B Gl fova Aol7k ggle,
ANFEA S Bme] SN F o1

Table 11. Scores of self-directed learning attitude test about pre-test, post-test and long term test

e o W el diE EAl A A
4 N7 FeA A2 7= -
RO M 20.56 20.68 23.00 20.84 85.08
A2
SD 339 344 5.54 3.04 13.67
. M 202 20. 23.92 21. 84
A ABEe) 0.20 0.96 3.9 76 86.8
SD 5.31 5.18 5.12 445 18.64
£ M 21.88 2115 2535 21.85 90.23
° SD 440 4.10 5.10 2.88 15.14
A8 M 23.86 2332 27.12 23.44 97.56
SD 3.00 3.13 3.95 3.25 11.55
] o M 21.68 21.92 24.32 22.40 90.32
AE ARG 3.97 413 432 3.64 14.76
%4 M 19.31 19.19 23.08 2046 81.69
° SD 3.94 3.84 3.24 2.97 10.05
. M 21.84 22.04 24.56 2248 94.44
A2
SD 3.86 4.08 4.15 3.65 7.36
e M 19.20 18.64 22.80 19.64 80.28
ASEAdEED g 2.78 232 3.69 3.18 9.77
4 M 19.11 19.50 22.65 20.65 81.92
° SD 3.14 3.11 3.99 3.39 12.14

Table 12. Results of self-directed leaming attitude test score by repeated analysis variance between group and test period

Source SS df MS F p
HAA
AhA) 2469.609 2 1234.805 5.071 .009*
A 17776.321 73 243.511
A@A W
HAF A171(B) 845.464 2 422.732 3.504 .033%*
A x B 3668.101 4 917.025 7.602 .000*
22} 17612.179 146 120.631

*p <.01, **p<.05
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