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The purposes of this study were to study levels of students’ understanding of quadratic
function concept used by students during their problem solving period, and the roles of a graph‘}'ng
calculator as a cognitive representation tool. This research applied qualitative approach as the
methodology and case study. Research team consisted of one researcher took the role of teacher,
and two research assistances who assisted to record the VDO. Three first year high vocational
students (mechanics), who studied in the second semester of 2005 academic year at Khon Kaen
Technical College, volunteered to participate in this study. The research instruments included the
quadratic function test, and the researchelr’s field note recording students’ performances during
their problem solving. The research procedures were as follows: firstly, teacher-researcher taught
students how to use graphing calculator and the lesson about quadratic function; secondly, the
quadratic function test were administered to all participants; thirdly, after test, each participant
were in-depth interviewed about their responses to the test. Based on the APOS research
framework developed by Dubinsky and colleagues (Asiala, Brown, De Vries, Dubinsky, Matthews
& Thomas, 1996), (Action-Process-Object-Schema perspective), all three participants’ responses
to the quadratic function test and in-dept interviews were classified into two categories, namely an
action and a process conception of quadratic function. Data from students® test and in-dept
interviews were also used to determine roles the graphing calculators, including the role of
Conceptual Action Representation Tool (CART), the role of Conceptual Process Representation Tool
(CPRT) and, the role of Conceptual Object Representation Tool (CORT) (Heingraj, 2003).

Results showed that: 1) students used action and process conception of quadratic function
in processes of their problem solving. For some instance, the students were able to link between
process conceptions during their problem solving period but failed to complete the problems. This
result illustrated that even though the students were able to make connections between their
'pr,ocess understandings of quadratic function concepts but the connections were inappropriate. In
this situation, the students failed to solve the given problems. 2) Results on using graphing
calculators to solve the problems showed that the graphing calculators were used as the CART and

the CPRT.





