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The Analysis of Pre—Service Biology Teachers' Natural Selection
Conceptions in Multiple—Choice and Open—Response Instruments

Ha, Minsu - Lee, Jun—Ki™*
The Ohio State University - '‘Chonbuk National University

Abstract: Teachers use explanations to communicate important scientific ideas to students. Consequently, dl
biology teachers should be evaluated to determine how effective they are at constructing and communicating
biological explanations. Open response questions are required to detect pre-service biology teachers abilities to
communicate robust and accurate scientific explanations. Nevertheless, multiple-choice questions are typicaly
preferred by educators because of the common drawbacks of using open-response instruments, such as scoring time,
inter-rater scoring disagreements, and delayed feedback to test takers. This study aims to measure pre-service biology
teachers competence in building scientific explanations and to investigate how accurately multiple-choice questions
predict the results of open-response questions. One hundred twenty four pre-service biology teachers participated in
the study and were administered 20 multiple-choice items and three open-response items designed to measure the
accuracy and quality of their explanations of evolutionary change. The results demonstrated that pre-service teachers
displayed higher competence when tested with multiple choice items than when tested with open response items.
Moreover, scores derived from multiple-choice items poorly predicted the scores derived from open-response items.
Multiple-choice items were dso found to be poor measures of the consistency, purity and abundance of conceptual
elements in teachers evalutionary explanations. Additionally, many teachers held mixed-models composed of both
scientific and naive ideas, which were difficult to detect using multiple-choice formats. Overall, the study indicates
that multiple-choice formats are poorly suited to measuring severa aspects of biology teachers knowledge of
evolution, including their ability to generate scientific explanations. This study suggests that open-response items
should be used in teacher education programs to assess pre-service teachers explanatory competency prior to being
permitted to teach science to children.

Key words: pre-service biology teachers, natural selection, multiple-choice, open-response, scientific explanation
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