Jour. Korean Earth Science Society, v. 25, no. 2, p. 6373, February 2004

tholeh 2o A8 JidMsio] iEt HEsiael St
HEL' - MM - By

wdigy AFHeteg3, 363-791, %‘—% HEE 7 oERE 7
pzypoddy FewSH 314-711, Y TFA L3F 376
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Abstract: This study investigated the effect of cooperative learning on the middle school students’ conceptual change of
atmospheric and water cycle and also examined the verbal interaction patterns in a cooperative group. The study also
analyzed the relationship between the verbal interaction and students' conceptual change in the cooperative learning
situation. Two classes from a middle school were selected as an experimental group (cooperative learning group, n=237)
and a control group (traditional learning group, n=37), respectively. The experimental group was taught by STAD
cooperative learning model and received collaborative skill training. The results of the study can be summarized as
follows: first, there were no significant differences in conceptual change between the two groups. As for the middle-
achieving students on the pretest, however, the score of the cooperative learning group was significantly higher than that
of the traditional learning group. Secondly, verbal interaction in the cooperative learning situation mainly happened among
high- and middle achieving students. In addition, the students who were successful in undergoing conceptual change had
more frequent verbal interactions than the students who were not. The study suggests that it is more important to interact
between a teacher and students than to interact between the students and students in order to comect students'
misconception.
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Table 1. Interaction coding scheme (Lonning, 1993)

Support statements

1. Co-construction of argument

a. Each person has to say and think only one part of the discourse, lessening the cognitive load for each and providing a more
complex argument.

b. Often involves reiteration of conception with significant change of words, sometimes by a different pupil (extend another mem-
ber's idea with new information).
2. Sharing argument roles and strategies
a. Teacher (provide unsolicited explanations and elaboration to other group members) (provide direction to the group)
b. Record keeper (keeps track of what has passed for the other group members)
¢. Conciliator (resolves conflicts and strives to minimize interpersonal stresses)
d. Paraphraser (paraphrase and clarify what has been said)
e. Summarizer (summarize what has been read or discuéséd)
3. Invitation
One student directly elicits input from another (encourage participation)
4. Provide help of clarification
One student offers help, explanation, clarification when requested by another
5. Acceptance
One pupil accepting the explanation of another, often by simple agreement (provide support and acceptance)

Conflict statements

6. Challenge to a conception
Seeking elaboration or inviting speaker to give reasons for an assertion or to consider the implications of a conception (seek justifi-
cation of another member's assertions)

7. Disagreement with a conception
a. Ungrounded denial
b. Rejecting the grounds on which a conception is applied
c. Rejection the logic used in applying the conception
8. Evaluation of a conception
9. Defense of a conception
a. Use of an analogy
b. Presentation of thought experiment
¢. Reformulation with greater precision
d. Application of general principles
e. Giving explanations
f. Attempts to justify premise with warrants and backings
g. Restates previous conception
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Table 2. Result of t-test on achieving scores in pretest

Ci7let 2of &8 JHuisiol et EEskEel &3t 67

Group N SD t
Traditional leaming 37 46 58
Cooperative learning 37 54 ’

#Full credit: 4 points
Table 3. Result of t-test on scores of conceptual change in posttest
N SD t
Traditional learning group 37 1.64 1.85
Cooperative learning group 37 1.63
#Full credit: 8 points
Table 4. Result of t-test on scores of conceptual change according to achieving level
Traditional learning group Cooperative learning group
t
N M’ SD N M SD
High 7 3.29 1.11 10 340 1.17 202
Middle 22 277 1.97 19 4.00 1.80 207*
Low 8 2.63 92 8 2.63 1.41 00

#Full credit: 8 points, *p< .05
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Table 5. The verbal interaction patterns at the cooperative learning group

Frequency (%)

Verbal interaction type

High (n=2)

Middle (n=4) Low (n=2)

Support statements
1. Co-construction of argument

54.0 (22.8%)

46.3 (23.3%) 29.0 (46.8%)

2. Sharing argument roles and strategies 99.5 (42.0%) 68.5 (34.4%) 9.0 (14.5%)
3. Invitation 10.5 ( 4.4%) 7.8 ( 3.9%) 1.0 ( 1.6%)
4. Providing help of clarification 17.5 ( 7.4%) 15.0 ( 7.5%) 11.0 (17.7%)
5. Acceptance 15.5 ( 6.5%) 19.0 ( 9.6%) 8.0 (12.9%)
Conflict statements

6. Challenge to a conception 9.5 ( 4.0%) 18.5 ( 9.3%) 2.0 ( 32%)
7. Disagreement with a conception 10.5 ( 4.4%) 7.8 ( 3.9%) 2.0 ( 3.2%)
8. Evaluation of a conception 1.0 ( 0.4%) 1.5 ( 0.8%) -
9. Defense of a conception 19.0 ( 8.0%) 14.5 ( 7.3%) -

Total 237.0 (100%) 198.9 (100%) 62.0 (100%)
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