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Abstract. In order to facilitate and optimize students’ learning outcomes, it is necessary to design interventions to
support teachers’ instructions (e. g. collaborative problem solving method). Moreover, our economic society requires
student to be equipped with lifelong learning skills such as problem solving skills and collaboration skills in order for
them to deal with uncertain problems in their future life. Therefore, key research question for this study is to design ap-
propriate interventions for group members to engage them in active cognitive processes as well as to improve their cogni-
tive and collaborative skills. This study describes an instructional intervention by structuring the collaborative tasks and
scripting the group cognitive process based on the cognitive load theory. Specifically, when designing the collaborative
problem solving activities, in terms of structuring the collaborative task, we select an ill—structured learning topic to
control the intrinsic cognitive load in group learning and design the three connected parts of learning activities with two
science teachers to decrease the extraneous cognitive load. We also use some worksheets to structure students’ explora-
tion in a specific problem space to optimize the germane cognitive load. In terms of scripting the group cognitive
process , we construct two parts of training sessions , that is, group talk and interesting question for developing student’

s group awareness. In order to investigate the effect of the whole designed intervention for collaborative problem sol-
ving , a comparison study is conducted in third Grade science class in two Shanghai elementary schools. Data was col-
lected from Watson—Glaser" II critical thinking test from both the pre— and post— test results, and also from group in-
terviews after the collaborative problem solving learning project. After analyzing the pre— and post— test data, we find
that the designed intervention has a positive effect on individual learning outcome. This result shows that the idea of
designed intervention is useful to support the instruction of collaborative problem solving in science classroom. Based on
the independent sample t—test on group skill and group cognition, the study finds that the design intervention has posi-
tive effects on the development of group skills but not on the development of group cognition. That means that the inter-
vention is useful to support the development of group skills, while changes should be made when using the intervention
for group cognition. The result demonstrates that the strength of intervention in promoting group cognition applied in
this study is not enough for developing individual cognition. In future studies, we need to focus more on designing co-
herent intervention for group cognition in collaborative problems solving instruction. In this study, while we pay much
attention to pedagogical intervention in collaborative problem solving , we do not employ technological support for struc-
turing the complex learning process. In future research , we will combine pedagogical and technological supports to de-
sign more specific and detailed collaborative problem solving intervention.

Key words : collaborative problem solving ; cognitive load ; instruction intervention ; group cognition ; design—based re-
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