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ABSTRACT

Linear Algebra (LA) is a mathematical subject in almost all university programs. However, it has
always proved difficult for students to learn. The main criticisms pointed out by students of the LA
course concern the excessive use of formalism, the number of new definitions and results involved
in learning a concept, and the lack of connection with mathematical knowledge already acquired.
Also, some studies refer to emotional factors - attitudes and anxiety. In this context, to identify
errors and difficulties and understand the students’ reasoning when solving questions considered
preparatory for learning LA, a questionnaire was given to 54 1st-year students who attended the LA
course of Communication and Multimedia (CM) at a university in Portugal. This work was based
on the framework of ontosemiotics by Godino and colleagues (OSA), who defined algebraization
levels as the algebraic manipulations needed to develop algebraic thinking. In addition, we also
considered elements of algebraic thinking: generalized arithmetic (GA), functional thinking (FT),
modelling language (ML), abstract algebra (AA), and algebraic proof (AP). The questionnaire was
given to establish the errors and difficulties in algebraic thinking through its elements. This qualita-
tive, interpretative, and descriptive research aimed to identify which algebraic thinking elements the
students had achieved. However, we found the presence of features of algebraic thinking in these
CM students. The first question, referring to FT, had the highest percentage of correct answers (52
percent). In the following, the rate of correct answers decreased, and, above all, the absence of the
requested justifications for the answers was noticeable. In the last two questions, referring to AP,
less than two percent of the students did the appropriate algebraic manipulations but with incorrect
justifications or arguments. Thus, students of this subject in higher education do not have the right
level of algebraic thinking for learning LA.
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