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Abstract

This study analyzes high school students’ problem-solving processes in
different problem representations (Verbal, Drawn-Verbal) on graph of
function using Schoenfeld’s (1985) time-line representation (Read,
Analyze, Explore, Plan, Implement, Verify) for analyzing a mathematical
problem-solving process. The problem set from General Scholastic
Ability Test included 2 test questions on graph of function with validity
checked by experts, and the pre-test is revised to the official test. Four
high school students in Pingtung City were participants, and they were
guided to participate in thinking aloud interviews. The four participants
answered two representations (Verbal, Drawn-Verbal) of the two
questions (crosstab into four format combinations). After the participants
finished answering the provided questions, the researcher transcribed the
contents of thinking aloud into protocols and the participants’ script, and
completed reliability check on analyzing the protocols.

There are three research findings. First, most of the participants
exhibited Analyze stage (A) when answering Verbal; conversely, most of
the participants did not exhibit Analyze stage (A) when answering
Drawn-Verbal. In addition, less participants exhibited Verify stage (V).
Second, one participant ignored the Drawn part of Drawn-Verbal format
and only used the Verbal part of the question to devise problem solving
strategy. Third, most of the participants when answering a Verbal test
question would first drew the graph that matched the meaning of the
Verbal test question then analyzed the graph they drew in solving.

The Suggested future studies are: include test questions from different
modules in high school, test questions with different complexity, or
students with different levels of academic achievement. In terms of
pedagogical implications and suggestions, teachers should value the
effect of Drawn format on the students and emphasis on the training of
students’ abilities in solving problems in representation formats and
translations among various formats.

Keywords: problem-solving process, problem representation formats,
graph of function, high school students, Verbal, Drawn-Verbal
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