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Analyzing how students read and comprehend

the graphical inscriptions on the topic of force
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Abstract

There are two purposes in this study. One is to analyze the graphical inscriptions
in science textbooks at junior high level on the topic of force and pressure. The other
is to investigate the relations among the reading performances of graphical
inscriptions (in terms of reading time, cognitive load, and comprehension result),

gender, and scientific epistemological beliefs.

The participants were 60 ninth grade students who had learned the topic before
the study. Research tools included a questionnaire developed by the researcher to
assess the reading and comprehension of various graphical inscriptions and cognitive
loads, and an existing questionnaire used to assess students’ scientific

epistemological beliefs.
Major findings include

(1) Content analysis showed that the main function of graphical inscriptions in
junior-high science textbooks was to represent the text content in a concrete way,
while the main form of graphic was pictures showing people, real scenes and/or

natural phenomena.

(2) In terms of reading time, cognitive load and comprehension, students performed
better in reading the “interpreting/ conceptual diagram” (function/form) and

“representing / pictures”” but worse in the “organizing / data table” and

“representing / theoretical diagram.”

(3) The gender difference existed in the reading of “representing / pictures” and

“representing / complex displays”.

(4) Correlations were found between scientific epistemological beliefs and the

reading and comprehension of different graphical inscriptions.

Key words : Graphical inscriptions, graphical reading, cognitive load, scientific

epistemological beliefs, gender effect
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