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Effect of CMC-Environment and Interaction-Types on the Achievement
and Satisfaction in the Teaching and Learning of Science

Jeong-Sun Lee and Jung-Moon. Yoo*
Depodmeh’r of Science Educdtion, Ewha Womans University, Seoul 120-750, Korea

Abstract: This study was designed to analyze the differences in science achievement and satisfaction between the
environments of Face-To-Face (FTF) and Computer Mediated Communication (CMC), and between the interactions of
Teacher-Students (TS) and Students-Students (SS). The activities for the interaction in the FTF and the CMC were carried
out in the environments of traditional classrooms and the on-line network of communication computer, respectively. These
experiments for four different groups (CMC-TS, CMC-SS, FTF-TS and FTF-SS) were performed with respect to 103
students of three 10th grade classes at a girls' high school in Chungju city. The questionnaires were composed of 5
questions for achievement, and 13 questions on Likert scale for satisfaction. The data was analyzed using ANOVA, and
through examination of each question about the satisfaction. The mean of the science achievement in learning activity was
significantly higher in the CMC environment than the FTF. Also, the score in the TS interaction was meaningfully higher
than the SS. Under the common environment of the CMC, science achievement and satisfaction in the TS interaction
were significantly higher than in the SS. A similar result has been obtained in the satisfaction case even in the common
environment of the FTE The itemized analysis for the satisfaction shows a high score in the individual condition of CMC
and TS, compared to that of FTF and SS, respectively. Thus, the school activity, formed in the TS interaction in the
CMC environment, is more effective at improving science achievement and satisfaction in the teaching and learning of
science.

Keywords: CMC (Computer Mediated Communication), face to face environment, science achivement, satisfaction,
interactions
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Table 1. Number of students, and mean of mid-term examination in each class

Class
F Sig
A B C
Number of students 35 34 34 0274 0.8997
Mean 702 713 705 ' '
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Literature review l
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Preparatory Step: Online learning community development under the CMC environment
+ the organization of small groups + the guide manual for students
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r Interpreting and analyzing data l
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| CONCLUSION ]

Fig. 1. The flow chart summarized for the procedure in this study. Here the abbreviated words of FTF, CMC, TS and SS stand
for Students-Students interaction under the Face-To-Face environment, Teacher-Students interaction under the Face-To-Face envi-
ronment, Students-Students interaction under the Computer Mediated Communication environment and Teacher-Students interac-
tion under the Computer Mediated Communication environment, respectively.

Table 2. Number of students to take the test for the science achievement and satisfaction under two different environments
(FTE, CMC), and under two different interactions (SS, TS). Here the abbreviated words of FTE, CMC, SS, TS stand for ‘Face-
To-Face environment’ ‘Computer Mediated Communication environment’, Teacher-Students interaction’ and ‘Students-Students
interaction’ respectively

Environment
Interaction Achievement Satisfaction
FTF CMC FTF CMC
SS 15 29 20 35
TS 16 29 13 33
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Table 3. Scores of corrected mean (M) and standard deviation (SD) for the science achievement and satisfaction under the cate-

gories of environments (FTE, CMC) and interactions (SS, TS)

Achievement Satisfaction
Classification
M SD M SD
Environment FTF 758 24.88 454 11.62
CMC 79.6 20.37 464 1043
Interaction category SS 750 20.91 423 1041
TS 829 23.34 50.5 9.55

Table 4. ANOVA of the science achievement and satisfaction under the categories of the learing environment and interaction.
Here the words of SOS, df, F and p stand for ‘Sum of Squares’, ‘Degree of Freedom’, and ‘Level of Significance’, respectively

Achievement Satisfaction
SOS- daf p SOS df F p
Environment 153.355 1 581 16.368 1 016 .899
Interaction 5594.15 1 11.227 001* 1666.77 1 16.259 .000*
Environment X Interaction 1.265 1 960 67.473 1 662 418

The symbol of asterisk(*) indicates the case of the significance when p is less than 0.05.

Table 5. Scheffe post-test results for the science achieve-
ment under the categories of the leaming environment and
interaction. Here the abbreviated words of FTF-SS, FTF-TS,
CMC-SS and CMC-TS stand for Students-Students interac-
tion under the Face-To-Face environment, Teacher-Students
interaction under the Face-To-Face environment, Students-
Students interaction under the Computer Mediated Commu-
nication environment and Teacher-Students interaction under
the Computer Mediated Communication environment, respec-
tively

FTF-SS FIF-TS CMC-SS CMC-TS
FTF-SS - 0.251 0.989 0.066
FTF-TS - 0.270 0.980
CMC-SS - 0.047*

CMC-TS -

The symbol of asterisk(*) indicates the case of the signifi-
cance when p is less than 0.05.
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Table 6. Same as Table 5 except for the science satisfaction

FTE-SS FTF-TS CMC-SS  CMC-TS
FTE-SS - 0.040* 0.942 0.028
FTF-TS - 0.073 0.962
CMC-SS - 0.047*
CMC-TS -

The symbol of asterisk (*) indicates the case of the signifi-
cance when p is less than 0.05.
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Table 7. Analysis on each item about the science satisfaction under the leaming environments of FTF (Face to Face) and CMC

(Computer Mediated Communication)

Number of Students with Scores

Score (%)
Item 0 25 50 75 100
FTF CMC FTF CMC FIF CMC FTF CMC FTF CMC FTIF CMC
1 1 1 4 3 14 24 5 25 2 12 550 68.0
2 1 1 0 2 13 8 7 22 5 33 67.0 84.0
3 6 5 3 13 16 26 1 13 0 9 475 574
4 0 0 1 2 10 26 12 17 2 20 65.0 712
5 5 7 6 13 10 28 4 10 2 8 523 555
6 1 1 2 2 10 9 6 25 8 28 69.2 80.9
7 4 14 10 13 8 22 4 9 1 6 457 54.0
8 3 10 8 11 11 14 0 9 4 21 50.0 682
9 0 0 1 0 15 14 4 25 5 27 67.0 799
10 2 0 3 7 11 21 8 21 2 16 594 67.7
11 0 1 1 3 14 23 10 21 1 16 60.6 69.8
12 0 0 1 4 15 20 7 13 3 27 61.5 74.6
13 1 1 2 1 12 21 9 18 1 24 594 754
Sum 24 40 40 73 147 235 68 210 35 223 583 70.0
i a
Environment 7E:' % ,_:I x-“ l.;
BCMC - - - -
S 2 ave #ekwstky A e 843 4

Satisfaction Score (%)

10 11 12 13

6 7 8 9
Item

Fig. 2. Score (%) on each item about the science satisfac-
tion under the learning environment of Face to Face (FTF)
and Computer Mediated Communication (CMC).
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Table 8. Same as Table 7 except for the interactions of Teacher-Students (TS) and Students-Students (SS)

Number of Students with Scores

Score(%)
Item 0 25 50 75 100
SS TS SS TS SS TS S8 TS SS TS S8 TS
1 2 0 7 0 37 14 17 12 5 9 552 71.4
2 2 0 2 0 28 6 20 9 17 20 52.8 85.0
3 11 0 10 6 40 14 6 8 2 7 42.1 614
4 0 0 3 0 35 15 19 10 12 10 64.2 714
5 9 3 14 5 32 17 9 5 5 5 453 529
6 2 0 4 0 23 8 20 11 20 16 69.0 80.7
7 11 7 19 4 26 17 10 3 3 4 409 45.0
8 12 5 16 3 29 10 4 5 9 12 442 61.4
9 0 0 1 0 37 6 15 13 16 16 66.8 82.1
10 2 0 6 4 32 13 18 11 11 7 61.0 65.0
11 1 0 4 0 35 15 21 10 8 10 61.3 714
12 0 0 2 3 36 12 14 6 16 14 67.6 72.1
13 4 0 3 0 34 13 18 9 10 13 599 750
Sum 52 15 111 25 404 160 234 112 208 143 56.2 67.9
200 Interaction S 7T o] IRIAIARL) UER 99 T4
ass - A1) -
s A e Ede 71E AFEHAEEAA 9,
------ 2000; AAHY, 1999; 9BE, 1998; A A3,

Satisfaction Score (%)

6 7 8 9
Item

10

11

12 13

Fig. 3. Score (%) on each item about the science satisfac-
tion under the interactions of Teacher-Student (TS) and Stu-
dents-Students (SS).
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Appendix 1. Validity verification of contents for the test of science achievernent.

Itern Contents Validity (%)
1 Definition on wave 91.7
2 Change in the shape of wave on time series 91.7
3 Relationship of wave and period 833
4 Primary factor on energy magnitude of wave 83.3
5 Wave phenomenon to occurred in circumstance 91.7
Mean 88.3
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