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ABSTRACT

An Analysis of Achievement Gains and Verbal
Characteristics According to the Status and Types of
Verbal Interaction in Small-Group Collaborative

Assessments of Gifted Science Students

Daljae Yoon

Teacher, Gyeonggi Science High School for the Gifted
Seokmin Yun

Teacher, Dajeon Science High School for the Gifted
Su Kyeong Lee

Visiting Professor, Jeonbuk National University
Hyukjoon Choi

Professor, Korea National University of Education

This study analyzed verbal interactions observed in small-group collaborative
assessments among gifted science students, defining individual status within groups
and classifying group interaction types to explore differences in achievement gains
and verbal characteristics. Forty—eight second-year students from a science high
school in Gyeonggi Province participated in a two-—stage collaborative assessment
and a subsequent post—assessment using items related to special relativity. Group
interactions were audio—recorded, transcribed, and analyzed through utterance
coding and social network analysis. Individual status was categorized as leader,
assistant, or peripheral member according to eigenvector centrality, while group
interaction types were classified as dominant, communicative, or partial-
participation types based on outdegree ratios. Achievement gains were analyzed
using the Hake index. The results showed that achievement gains differed by status,
following the order of leader » assistant ) peripheral member. Among interaction
types, partial—participation groups exhibited the highest average Hake gain, though
with large within-group variance, limiting generalization. Dominant groups

displayed a unidirectional interaction pattern centered on explanation and
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questioning, whereas communicative and partial—participation groups showed more
balanced verbal exchanges. This study provides empirical evidence on how
individual status and group interaction types relate to achievement gains and
discourse quality in high—difficulty concept learning, offering implications for
designing instruction that promotes balanced participation and high—quality verbal

engagement.

Keywords: gifted science student, small-group collaborative assessment, verbal interaction, social
network analysis
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