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Abstract

The purpose of this study is to reveal expertise
models for a course of linear algebra in university. We
carried out to sixteen tests for 118 university students
from 2009 to 2010. These test contained 43 problems
which covered from basic procedural computations to
complex conceptual problems solving in the linear al-
gebra domain. The results from our analysis show
that there are some different expertise models for lin-
ear algebra. First is a non-learning model. They can
not learn the computational skills in linear algebra.
Second is a rote learning model. They learn procedu-
ral computational skills, but do not learn the mean-
ings of the procedure. Third is a meaningful learning
model. They learn both the procedural skills and the
conceptual understanding in abstract vector space.
Two instructional implications are obtained from this
study. One is that learning basic computational pro-
cedures based on conceptual understandings reduces
the failure in learning abstract vector spaces. The
other is that in learning Gram-Schmidt orthogonal-
ization, understanding the procedure in Euclidean
space leads understanding it in polynomial space.
Keywords — Learning process, Linear algebra,

Mathematical education
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