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The purpose of the present case study was to analyze the students’ cognitive pfocess
of mathematical communication in solving open-ended problems. The study employed
qualitative research procedure focusing on protocol analysis and results of the study are
presented in a descriptive form. The study benefited from the 3-year Teaching Profession
Development Project based on lesson study using open approach to organize learning
activities. The approach is essentially a teaching innovation sponsored by the Mathematics
Education Research Center of the Faculty of Education, Khon Kaen University, the Office
of Basic Education Commission, and the Office of Knowledge Management and
Development in accordance with the design of the Intelligence-Cultivating Dream School
Project. The target group consisted of two grade-4 students who volunteered to participate
in the study. They worked together to solve 6 open-ended problems through the thinking
aloud method. Data collection was done by means of taking field notes and video tape
recording of their problem-solving behavior. Their voices were also recorded. The
principal data which were used for analysis included 6 protocols deriving from the open-
ended problem solving session, the students’ written works and the field notes. The
collected data were analyzed by means of Emori’ s cognitive process of mathematical
communication (2005)

The findings:

An analysis of the students’ cognitive process of mathematical communication
showed that, at the end of the study, they had shown their recognition, assimilation and
expansion aspects of cognitive process. The recognition is an aspect of cognitive process in
which the participants recognize the messages intentionally given to them by a sender. The
receivers then select the important pieces of information to help them to understand the
message. The assimilation aspect is where the participants apply the method they have
learned from the sender to solving problems. In the expansion aspect the participants show

their ability to expand the ideas they receive from a sender. However, the participants in

this case study had failed to demonstrate two remaining aspects of differentiation and
reconstruction.
3) Expansion are aspect that mathematical communication participants in the
open-ended problem solving to express the expansion of thought.
2. The cognitive process of mathematical communication disappear two aspects:

differentiation, re—construction





