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Abstract : This study established a mixed method model in assessing statistics learning with Bayesian network models. There
are three variants in exploratory sequential designs. There are three linked steps in one of the designs: qualitative data
collection and analysis, quantitative measure, instrument, intervention, and quantitative data collection analysis. The study
used a scoring model of analysis of variance (ANOVA) as a content domain. The research study is to examine students’ learning
in both semantic and performance aspects at fine grain level. The ANOVA score model, y = α+ βx1 + γx1+ ε, as a cognitive
task to collect data during the student learning process. When the learning processes were decomposed into multiple steps in
both semantic and performance aspects, a hierarchical Bayesian network was established. This is a theory-driven process. The
hierarchical structure was gained based on qualitative cognitive analysis. The data from students’ ANOVA score model learning
was used to give evidence to the hierarchical Bayesian network model from the evidential variables. Finally, the assessment
results of students’ ANOVA score model learning were reported. Briefly, this was a mixed method research design applied to
statistics learning assessment. The mixed methods designs expanded more possibilities for researchers to establish advanced
quantitative models initially with a theory-driven qualitative mode.
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