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Introduction

In many previous studies, mathematical modeling is considered an instrument to develop mathematical creativity, in rather individual contexts (e.g., Palsdottir & Sriraman, 2017, p. 49). However, there is a growing consensus that group creativity is important for the 21 st century [START_REF] Woodman | Toward a theory of organizational creativity[END_REF]. This study aims to explore interaction supporting the development of group creativity during mathematical modeling activities and the impact of group creativity on the mathematical modeling process.

Theoretical Background and Methods

Mathematical modeling is a cyclic and recursive process that requires understanding a real situation and creating a model (Jung et al., 2018, p. 155). Figure 1 illustrates key stages in this iterative modeling process. Vorhölter (2017, p. 345) discuss a perspective of group based modeling activities that potentially can support the development of group creativity. Group creativity has been considered a function of individual behavior, the interaction of the individuals involved, and the creative synergy of the interaction within the group (Woodman et al., 1993, pp. 302-304). Jung and Lee (2018, p. 373) made a distinction between three types of interaction when investigating group creativity, namely: mutually complementary-, conflict based-, and metacognitive-interaction. This study aims to investigate the following two questions: (1) What types of interaction can be observed during modelling activities that support the development of group creativity? (2) What impact on the modelling process can be observed in the interactions? Six 11 th grade students and a teacher participated in this research. Based on our previous study suggesting that 3 to 4 members were appropriate, the students were divided into two groups. The researchers and the teacher worked together to design the task, and how to implement based on the question: "What are your own strategies to prevent or cope with blackouts?". All the lessons were videotaped, audio-recorded and transcribed. Field-notes were made during the lesson observations. Students' worksheets were collected. The unit of analysis was the observed types of interaction at each stages of the mathematical modeling process.

Result and Discussion

The three types of interaction supporting the development of group creativity and its creative synergy were observed in the activity and found to impact the development of their group creativity. Both mutually complementary-and conflict based-interaction were observed in both groups, but metacognitive-interaction was observed only in Group A. First, mutually complementary interaction was observed at the real world inquiry and the factor finding stages. Although each group member shared their various thoughts, meaningful information for deriving mathematical model was made by the accumulation of all those thoughts through mutual complementary interaction. The creative synergy and effect of the interaction was the expansion of factors that could affect real world phenomena related to blackouts. Second, conflict based interaction was observed at the simplification stage. Because of the diversity of thoughts and their inconsistency, conflicts had occurred among group members. This interaction resulted in rich evidence, as the creative synergy, for key factors to consider and clarification and validation of the criteria to evaluate the selected key factors. Third, metacognitive interaction was observed at the mathematical model derivation stage. Each group reflected on the modeling process and their initial mathematical model. As a result, the students could have an elaborated mathematical model with reasonable justification. In this study we extended the scope of the effectiveness of mathematical modeling to develop creativity education from the individual context to the group context. Previous studies stressed the necessity of practical studies on interaction as a process of supporting the development of group creativity (Sawyer, 2012, pp. 243-244). This study provides the first steps in this direction.
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 1 Figure 1: Mathematical modeling process chart (Jung et al., 2018, p. 155)