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Explore influences of metacognition on eighth-grade students’ performance of
analogical reasoning — An example of specific heat and heat equilibrium

Student : Yen-Ju Lin Advisor : Chia-Yu Wang, Ph. D
Abstract

Metacognition is an important element of scientific learning. A metacognitive
learner can monitor and reflect on their learning processes and adjust accordingly.
Previous studies have indicated that metacognition may play a major role in processes
of learning with analogies. We feel that a more thorough study is needed to explore the
influence of metacognition on students’ performance of analogical reasoning. Thus, a
purpose of our study was to examine whether students” metacognitive ability is a
significant predictor of their analogical reasoning performance . Secondly, we would
like to explore the role that metacognition may play in the analogical reasoning
process. This study took a mixed-method approach. Two analogies were developed for
concepts about specific heat-and-heat equilibrium, and four classes of the 8" graders
received a analogical instruction with Teaching with Analogies (TWA) Model. All
students completed a pretest on heat concepts and a self-reported metacognitive
inventory prior to the instruction. After the instruction, a self-reported topic-specific
metacognitive inventory and an analogical reasoning test were given to the students to
understand the relationship between their performance of analogical learning and their
metacognitive ability. In addition, students with high, moderate, and low
metacognitive ability were invited (eight from each group, a total of twenty-four
students) for an analogical reasoning interview. Students were to think-aloud during
the interview, and the interviews were coded for students’ metacognitive behaviors
and their ability of analogical reasoning.

Results showed that students with high metacognitive ability were significantly
outperformed than their counter parts on the analogical reasoning test. No significant
difference was found on the post and the postponed tests of heat concept among the
three groups. Findings of the regression analysis showed both scores on the
self-reported topic-specific metacognitive inventory and the pretest of heat concept
were significant predictors for the students’ performance of analogical reasoning. In
addition, analyses of the interviews suggested that metacognition played an important
role across all phases of analogical reasoning. Students with high metacognitive
ability could conduct a thorough task analysis at the beginning of analogical reasoning.
While mapping the base analogy with the target concept, they monitored steps of
mapping and inferring process as well as their use of scientific concepts. They often
evaluated their answers and corrected mistakes if there were any. Therefore, they



could infer the target concept from the base and demonstrated a higher level of
analogical reasoning. On the other hand, monitoring was not often observed on
students with low metacognitive ability during the analogical reasoning process. They
had difficulties in mapping the base with the target concept,and therefore, exhibited a
low ability of analogical reasoning.

In sum, findings of our study indicated that metacognitive ability is essential for
better performance of analogical learning. Increasing students’ metacognitive ability
may aid their outcomes of learning with analogies

Keywords: analogical reasoning, metacognition, specific heat, heat equilibrium
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