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Effect of Web-Based Project Learning on the Science Achievement and
Attitude of Middle School Students

Min-Hee Kwak and Jung-Moon Yoo*
Department of Science Education, Ewha Womans University, Seoul 120-780, Korea

Abstract: The effect of Web-based project learning on the science achievement and attitude of middle school students was
investigated. Four classes of 9th grade at a coed middle school were divided into control and experimental groups. Web-
based project instruction in which students utilized the Web to interactively carry out their projects was put into practice
with the experimental group, while traditional instruction was employed with the control group. Pre- and post-test
achievement and attitude scores were estimated through an analysis of covariance. Web-based project instruction was seen
to be more effective in enhancing students’ science achievement and attitude than traditional instruction. In particular, the
former instruction was most useful for improving higher level students’ achievement and attitude among the higher,
middle, and lower level students of both groups, based on their academic achievement. The effect of Web-based project
instruction on attitudes toward science was remarkable for female students. Instruction induced their interest in science and
may result in eradicating negative cognition about gender difference.
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Table 1. The organization of experimental and control groups

Group Level Male Female Total

High 16 13 29

Experimental Middle 8 9 17

Low 7 20 27

high 8 18 26

Control Middle 11 10 21

Low 12 14 26
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Table 2. Leaming contents of science lesson in Web-based leaming
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Table 3. Results of pre-test and post-test about science achievement. Here the symbols of N, M, and, SD stand for number of

students, mean, and standard deviation, respectively

Test Group N M SD t p
pre Experimental 73 293 16.24 w0 0
est Control 73 316 1822 B :
Post Experimental 73 575 19.46 237 o1+
ost-test Control 7 50.1 18.96 : :
*p<0.05
Table 4. Results of pre-test and post-test about subordinate domains of science achievernent
Domain Test Group N M SD t P
Experimental 73 822 7.28
- 533 595
Cooulod Pre-test Control 7 7.60 667 5
owledge Postieg | EXperiment 73 18.84 8.10 2030 003+
osttes Control 73 1479 8.01 : :
Experimental 73 11.92 7.48
. -1 .
S Pre-test Control 73 1418 846 710 089
omprenension o Experimental 73 20.62 768 L1 265
ost-test Control 7 19.25 7.10 : :
Experimental 73 3.84 3.59
Pre-test -4 .
J— ees Control 73 411 367 57 649
ppucation Postieg | FRperimentd 73 8.01 439 630 10
osttes Control 73 678 474 : :
Experimental 73 6.16 5.04
Pre-test 166 .868
- e Control 73 603 493
naury Postieg | EXperimental 73 10.62 527 226 o1
osttes Control 73 8.56 496 : :

*p<0.05
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Table 5. Results of pre-test and post-test about science attitude

Ejzof Djx= g8 79

Test Group N M SD t P
Experimental 73 1304 18.09
: -1. 30
Pre-test Control 73 1277 12.80 1035 2
Experimental 73 131.8 15.97 .
Post-test Control 73 126.0 13.93 2.309 022
*p<0.05

Table 6. Results of pre-test and post-test about subordinate domains of science attitude. Here the symbols of Aj, Az, As and A4
stand for ‘Attitude toward science’, ‘Attitude toward science as a subject’, ‘Scientific attitude’, and ‘Science and gender differ-

ence’, respectively

Domain Test Group N M SD t p
Experimental 73 34.04 575
' 7 4
L Pre-test Control 73 3342 448 3 7
Post.test Experimental 73 35.00 497 2417 017+
ostes Control 73 33.14 432 : :
Experimental 73 3593 7.54
Pre-test 611 542
2 etes Control 73 3526 5.59
Postieq | EXPCrimental 73 3571 707 Lo70 051
osties Control 73 35.56 6.09 : :
Experimental 73 4323 6.21
Pre-t . .
3 ertest Control 7 4193 5.80 1.309 193
Postieq | EXPerimental 73 4344 5.54 005 1
osties Control 73 4252 5.60 : :
Experimental 73 17.16 2.66
Pre-test ) . .
s eles Control 73 17.07 291 208 836
Post-test Experimental 73 17.62 2.69 1667 098
ost-les Control 73 1682 3.06 : !
#p<0.05
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Table 7. Results of pre-test about science achievement of high, middle, and low level students
Level Group N M SD t p
Hioh Experimental 29 37.76 17.81 988 2108
g Control 26 42.50 17.73 B '
Niad Experimental 17 25.00 15.61 1139 262
1ade Control 21 3095 16.33 - :
Experimental 27 2278 10.13
Low Control 2% 2135 1397 428 670
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Table 8. ANCOVA results of post-test for science achievement of high, middle and low level students. Here the symbols of SS
and MS represent ‘sum of square’ and ‘sum of mean square’, respectively

Level SS df MS F P
High 1410.217 1 1410.217 6.354 015%
Middle 710.046 1 710.046 3.300 078
Low 395.858 1 395.858 2223 .142
*p<0.05

Table 9. ANCOVA results of post-test for subordinate domains of science achievement

Domain Level SS df MS F p
High 201.858 1 201.858 3971 052
Knowledge Middle 303.589 1 303.589 5024 031*
Low 78.066 1 78.066 1.786 188
High 58.261 1 58.261 2.080 .155
Comprehension Middle 59.168 1 59.168 1.615 212
Low 30.110 1 30.110 655 422
High 86.108 1 86.108 4.894 031*
Application Middle 7.425 1 7425 376 544
Low 27.832 1 27.832 1.633 207
High 130.939 1 130.939 5.657 021*
Inquiry Middle 45721 1 45.721 2.130 153
Low 8250 1 8.250 593 445

#p<0.05
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Table 10. Results of pre-test about science attitude of high, middle, and low level students

Level Group N M SD t P
. Experimental 29 139.66 1579 "
High Control 26 131.08 1053 2342 023
X Experimental 17 130.18 20.30
Middle Control 21 128.76 1653 231 814
Experimental 27 120.52 13.69
- 392
Low Control 26 12342 1051 ot 39
*p<0.05
Table 11. ANCOVA results of post-test fgr séiepce attitude
Domain " Level SS df MS F P
High 130.934 1 130934 1.589 213
Science attitude Middle 51.668 1 51.668 641 429
Low 346.758 1 346.758 4.607 037*
*p<0.05
Table 12. ANCOVA results of post-test for domains of Al and A4 about science attitude
Domain Level SS df MSF p
Al High 50.463 1 50.463 6.309 015*
Middle 260 1 260 031 .861
Low 21.728 1 21.728 2.005 163
A4 High 5410 1 5410 1.65 307
Middle 5.601 1 5.601 522 475
Low 12.593 1 12.593 2.036 160
*p<0.05
Table 13. Results of pre-test about science achievement according to the gender
Gender Group N M SD t p
Experimental 31 28.39 12.67
Mal -
¢ Control 31 3274 2003 1023 Al
Experimental 42 29.88 18.56
Female Control 2 30.83 16.96 ~245 807
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(Tables 14-15). 39 ¥ & 54 ez9} =43t
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Table 14. Results of pre-test about science attitude according to the gender

Gender Group N M SD t p
Mal Experimental 31 133.58 16.61 1797 077
¢ Control 31 12652 1426 : :
Femal Experimental 42 128.00 18.95 159 874
emale Control ) 128.55 11.71 - 87
Table 15. ANCOVA results of post-test for total score of science attitude
Gender SS df MS F p
Male {1.720 1 4720 0.50 .823
Female 731.962 1 731.962 10.611 002+
*#p<0.01
Table 16. ANCOVA results of post-test for subordinate domains of science attitude
Domain Level SS df MS F P
Al Male 52.141 1 52.141 3.850 054
Female 29.635 1 29.635 3.785 055
A2 Male 16218 1 16.218 754 .389
Female 95.558 1 95.558 4.963 .029*
A3 Male 29.732 1 29.732 1.780 187
Female 29.641 1 29.641 1.923 169
Ad Male 2461 1 2461 318 575
Female 39.185 1 39.185 8.216 005%*
*p<0.05 **p<0.01
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Appendix 4. (a) and (b) students' presentation scenes, and (c) and (d) Power Point examples in experimental group.
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