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Rationale
First year university students have access to a large variety of resources to learn 
mathematics. Understanding the resources first year university students choose to 
learn mathematics, and for which purpose they use them (e.g. for initial content 
learning; for problem solving; to get help), is relevant: it may help course designers to 
create a blend of (digital and other) resources to effectively support the students’ 
learning.

Research Question
Which kinds of resources are selected, and for what purpose, by engineering 
students to learn mathematics, in secondary school and in university Calculus (CS) 
and Linear Algebra (LA) courses?

The Lens of Resources
We assume that students’ learning of  mathematics is influenced by their use of 
resources. In this study, we use generic rather than subject specific descriptions of 
types of resources, although we are aware that particular resources have been 
designed to facilitate subject specific modes of learning, such as proving and 
generalizing in LA (Donevska-Todorova, 2017), or understanding “continuity” in CS 
(Bressoud et al., 2016). Figure 1 gives a categorization of resources and Table 1 
shows the resources considered in this study. 

Figure 1. Categories of resources (Pepin & Gueudet, 2018)

Selected studies on university students’ use of resources focused on a limited range 
of resources (e.g. Inglis et al., 2011) or focused on second year engineering students 
(Anastasakis et al., 2017). Among this group Anastasakis et al. (2017) found the most 
popular resources to be the curriculum resources and the students’ notes; their use 
was motivated by the goal to obtain high exam grades.

Context
First year engineering students in the Bachelor College of a technical university in 
the Netherlands (15 Bachelor programmes; over 2000 first year students). The 
students had followed a first semester CS course (6 weekly hours of lectures, 1 hour 
of tutorials), differentiated at three levels (A, B and C) depending on the student’s 
major and preference. Students in the Applied Mathematics/Computer Sciences 
programmes had also followed an LA course (4 weekly hours of lectures, 4 hours of 
tutorials). A survey was administered in the fall of 2017 on paper to 2 CS groups and 
1 LA group, and electronically to the remaining CS students (total N=430). 

Survey
The survey was partly amended from surveys used in the Transmath studies in the 
UK, (see www.transmath.org). Table 2 shows the topics addressed in the survey. We 
report on the parts of the questionnaire regarding the selection / use of the 
resources. 
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Results
Which kind of resources were used?

And for what purpose were they used?

Both at high school and at university the students assigned relatively high importance 
to the curriculum resources. Moreover the university students assigned relatively high 
importance to the materials generated by the lecturer (e.g. lecture notes), the digital 
learning environment (DLE), their own notes, online video’s and apps, working 
together inside/outside of the classroom, and help from the tutor, with differences 
between the subjects. Compared to high school, the number of resources considered 
important by university students had increased. Curriculum resources were used both 
to understand the mathematics and to receive guidance on (homework/coursework) 
problem solving. If general resources were used, it was mainly in the context of 
problem solving, in particular by LA students. Social resources (including lectures and 
student cooperation) helped students to get to grips with problem solving, but also 
helped understand the mathematics.

Conclusions
The results of the survey show that traditional curriculum resources, such as the 
textbook and teacher explanations, formed the basis for students’ mathematics 
learning, both at high school and at university. General resources were not relevant 
for all students and were mainly used when applying the mathematics to problem 
solving.  Particular resources (DLE in CB; cooperation in LA) came to the fore if they 
were emphasized in the course design. Designers of (blended) learning environments 
might want to consider in advance the role different curriculum/general resources 
could play for the students. 
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Table 2. Survey topics
Context Topic
General Student background information
High School 1. Transmissionist / connectivist learning experience

2. Frequency of use of different resources (Likert scale 1-4)
3. 5 most important resources to learn mathematics

University Topics 1-3 as in the high school context
4. Mathematics confidence (scale with Likert items)
5. Use of resources (multiple choice items)

Contact: z.d.q.p.kock@tue.nl

1 Textbook (C)
2 Reader (C)
3 Worked solutions (C)
4 Materials created by the teacher (C)
5 Digital Learning Environment (DLE) (C)
6 Calculator (C)
7 Past examinations (C)
8 Students’ own notes (C)
9 Teacher videos (C)
10 General online videos (G)
11 Textbook companion website (C)
12 Online maths texts (G)
13 Maths (online) apps (G)
14 Instant messaging (S)
15 Social media (e.g. facebook) (S)
16 Teacher content explanation (S)
17 Teacher problem solving explanation (S)
18 Working together in class (S)
19 Working together outside of class (S)
20 Help from family (S)
21 Help from tutor (S)
22 Other (G)

Table 1. Resources considered in survey 
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Figure 2. Frequency of use versus relative importance of resources (student perception).

Figure 3. Use of curriculum, general and human resources (student perception).
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