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(ABSTRACT)

The Students’ Causal Inference Modes on Experimental
Evidence Evaluation for Optical Phenomena

Sung-Jae Pak - Byung-Ghi Jang
(Seoul National University)

The experimental evidence evaluation of the 11th grade students(N:91) was investigated. Specially, the influence of students’ ideas
about optical phenomena and presented evidence types on their evidence evaluation, and the influence of students’ ideas on their
causal inference modes were investigated.

After eliciting the students’ ideas about shadow phenomena and conformity of their idea, the experimental results with a binary
outcome were presented as the evidence. Then the students were asked to evaluate the evidence. Again students’ ideas were elicited.

Most of students had causal ideas such that the shape of object(96%) and the inclination of screen(75%) were causes of shadow
shape, not the shape(70%) and color(92%) of light source. In the case of the shape of object and the color of light source, most
students(70%) believed strongly their ideas.

Most responses(80%) in the evidence were evidence-based, and 12% of them were theory-based. There was no significant
difference of reponses types between students with causal ideas(81%) and students with non-causal ideas(78%), between covariable
and non-covariable evidence. But in the case of non-causal ideas, covariable evidence was more likely to yield evidence-based
reponses than non-covariable evidence. If students had preconcepts inconsistent(84%) with the evidence, they were more likely to
make evidence-based responses than the students with consistent ideas (75%) with the evidence. Especially in the case perceptually
biased evidence, this tendency was marked.

In the case of covariable evidence, many students made inclusion inferences(40%) rather than uncertainty inferences(32%). In
the case of uncertainty inferences(94%), students more likely to make evidence-based reponses than inclusion inferences(83%) and
exclusion infernces(88%). In the case of inclusion inferences and exclusion infernces, students tended to make idea-based responses
and distort the evidences.

In conclusion, when the students evaluate the experimental evidences, their ideas influence the causal inference modes. Especially,
according to the conformity of the preconcepts and logical relation of evidences, the inference modes are more strongly depended

upon the preconcepts rather than evidences.

-132-



