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The purpose of the present experimental study was to analyze grade-4 students’
level of conceptual understanding of addition and subtraction of fractions based on Pirie and
Kieren’s theoretical framework. The study followed qualitative procedure. Research team
consisted of one mathematics teacher, the present researcher herself, and four co-
researchers. The researcher herself observed classroom activities and took field notes.
Two of the co-researchers made video-tape recording while the other two took field notes.
The target group consisted of 6 grade-4 students in Ban Noen-muang School under the
Office of Khon Kaen Educational Service Area 1, Muang District, Khon Kaen Province
during the second semester of the 2006 academic year. The group was selected by the
teacher and the present researcher herself and subsequently organized into 2 groups of 3
each. The instrument used for the study was comprised of 6 lesson plans. Data were
collected by means of field notes taking, video tape recording of class activities. The
students were designed to solve mathematical problems through thinking aloud method, and
their voices were recorded. The collected data were analyzed by means of protocol analysis
of 12 protocols of student activities, the students’ written works and field notes. The
analysis was aimed at ascertaining the students’ levels of conceptual understanding
according to Pirie and Kieren’s theoretical framework which stipulates 8 levels of
primitive knowing, image making, image having, property noticing, formalizing, observing,
structuring , and inventing a new concept, respectively.

The findings showed that the students had achieved the first, second and third levels
of conceptual understanding of addition and subtraction of fractions. At the first level of
primitive knowing, the students were able to recite the meaning of fractions, the equivalent
of fractions, the addition and subtraction of fractions, and the addition and subtraction of
whole numbers. These are fundamental knowledge needed for constructing concept of
adding and subtracting fractions. At the second level of image making, the students wcre
able to demonstrate the addition of fractions by using related media and to show the result
of adding fractions by using concrete media. At the third level of image having, the
students were able to describe how to find the results of addition by drawing pictures to

show methods for adding {ractions without having to use the concrete media.





