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The Effects of a Portfolio System on Elementary Students’ Science
Achievements, Inquiry Ability and Attitudes by Region and Gender
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Abstract : The purpose of the study is to investigate the applicability of portfolio assessment to ordinary elementary science
classes, and the effects of a portfolio assessment on students’ science achievement, inquiry ability, and science attitudes. Two
schools were selected from a metropolitan area, a city, and three schools from rural area in central Korea. Two fifth-grade
classes were sampled from each school selected, and one class is assigned to experimental group and the other to control
group, respectively. The total number of participants of the study are 475. Portfolio assessment was administered to
experimental group, and conventional teaching to control group for two and half month. Science achieverent test, science
inquiry ability test, and science attitudes test were administered as a pre- and post-test. Portfolio assessment seems to be
applicable to ordinary elementary science classroom. Statistically meaningful difference was not found in students' science
achievement by group, region, and sex. Students' inquiry ability and science attitudes showed statistically meaningful difference
by region rather than group. Experimental group showed more positive scores on some sub-domains of science attitudes, such
as perception on science education, and science career, interests in science activity, and criticism. In conclusion, portfolio
assessment can be applicable to ordinary elementary science classrooms. The effects of portfolio assessment are at least the
same as the traditional teaching on student science achievement, inquiry ability, and science attitudes.
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Table 1. Sampled schools and classes.

Region School Class Student
E 45
ss P
Metropolitan Con /2
Area E 45
ST .
Con 44
Exp 4]
SI Con 40
G
o « Exp 35
Con 37
Exp 36
§s Con 34
Rural Area MD Exp 43
YC Con 33
Total 7 12 475

Exp: Experimental group, Con: Control group
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Fig. 1. The degree of portfolio system implementation.
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Table 2. Descriptive statistics on students’ science achieve-
ments of pre- and post-test.

Pre-test Post-test
Group n M SD n M SD
Exp 253 1643 461 232 1532 396
Con 225 17.10 426 224 1542 413
Total 478 1674 446 456 1537 404

Exp: Experimental group, Con: Control group

Table 3. ANCOVA results of science achievement by group,
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Fig. 2. Interaction effects between region and sex.
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Table 4. Descriptive statistics on sub-domain of science
inquiry.

region, and gender.

SS df MS F p

Main effects

Group 521 1 521 051 0477

Region 45.37 2 2268 221 0.111

Sex 21.02 1 2102 205 0.153
Interaction

Groupxregion 20.99 2 1050 102 0361

Groupxsex 5.14 1 514 050 0430

Regionxsex 99.61 49.80 4.85 0.008*

GroupXxregionxsex 2 1878 183 0.162

Pre-test Post-test

Exp Con Exp Con

Observation 1.93 1.89 2.09 2.12
Classification 192 1.87 2.17 2.18
Measurement 2.00 1.89 1.98 2.02
Inference 1.59 1.60 1.78 1.75
Prediction 1.92 2.02 2.05 2.07
Data transformation 1.24 1.20 1.29 1.32
Data interpretation 1.35 1.16 1.30 142
Formulating hypothesis 1.22 1.14 1.22 1.20
Controlling variables 1.58 1.51 1.62 1.60
Generalization 1.01 0.88 1.11 0.96
Total 1585 15.32 16.80 16.82

* p<01

Exp: Experimental group, Con: Control group
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Table 5. ANCOVA results of science inquiry by group,

region, and gender.
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Table 7. Descriptive statistics on attitudes toward science.

Pre-test Post-test
SS df MS F p Exp Con Exp Con
Main effect Perceptions
Group 034 1 034 003 0859 Science 366 357 361 329
Region 278.09 2 13904 13.08 0.000* Science education 4.15 4.00 405 377
Sex 2062 1 2062 194 0.165 Science career 406 397 397 378
Interaction STS 356 344 351 355
Groupxregion 106.32 2 53.16 5.00 0.007* Interests
Groupxsex 3.79 1 3.79 036 0.551 Science 336 336 341 325
Regionxsex 216 2 108 010 0.903 Science leaming 393 376 383 356
Groupxregionxsex 2 228 021 0807 Science activities 355 344 347 324
*p<.01 Science career 2.76 2.71 272 2.55
Science anxiety 342 325 343 332
Table 6. ANCOVA results of sub-domains of science - B
L. Scientific attitudes
inquiry by group. Openness 353 344 345 335
Sub-domain SS df MS F p Criticism 312 316 315 299
Observation 014 1 014 030 0587 Self-direction 306 308 307 294
Controlling variables 029 1 029 041 0524 Cooperation 333 33 336 330
Classification 008 1 008 013 0716 Curiosity 306 307 310 298
Measurement 006 1 006 010 075 Committment 310 308 305 290
Data interpretation 016 1 016 022 0638 Creativity 334  3u 331 314
Inference 1.02 1 1.02  1.66 0199 Exp: Experimental group, Con: Control group
Data transformation 0.01 1 001 002 0.880
Formulating hypothesis 102 1 102 138 0241
Prediction 007 1 007 012 0735 . =
Generalization 212 1 212 259 0.108 o o) AAHE A 39908 FHH, o& A
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Fig. 3. Interaction effects between group and region.
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Table 8. ANCOVA results of science attitudes of post-test.

SS df MS F p

Main effect

Group 102.97 1 10297 381 0052

Region 34839 2 17419 645 0.002*

Sex 4127 1 4127 153 0217
Interaction

Groupxsex 212 1 212 008 0779

Groupxregion 3707 2 1854 069 0504

Sexxregion 15705 2 7852 291 0056

Groupxsexxregion 15674 2 7837 290 0056
*p<.01

Table 9 ANCOVA results of sub-domains of science atti-
tudes by group.

SS df MS F p
Perceptions
Science 0.11 1 0.11 017 0677
Science education 2.23 1 2.23 779  0.006*%*
Science career 2.00 1 2.00 8.12  0.005**
STS 1.08 1 1.08 126 0.263
Interests
Science 0.21 0.21 033 0567

2.62 573  0.017*
2.60 6.67  0.010**
0.23 028 0.595
0.67 155 0214

Science learning  2.62
Science activities  2.60
Science career 0.23
Science anxiety 0.67

— e =

Scientific attitudes

Openness 0.11 1 0.11 047 0495
Committment 0.81 1 0.81 252 0113
Criticism 301 1 3.01 8.65  0.003*
Self-direction 1.72 1 1.72 453 0.034*
Creativity 1.48 1 1.48 378 0.053
Cooperation 0.36 1 0.36 059 0443
Curiosity 0.37 1 0.37 126 0.262

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