
Towards understanding learning challenges involving sign 
convention in introductory level kinematics

- Methodology -  
"Relevance structure" is an analytic construct that 
describes the students' "experience of what the situation 
calls for, what it demands" (Marton and Booth, 1997, p. 
143). That is, what gets focused on in this context and 
how that information gets used.  

In our study, the analysis drew on the data set and the 
"collective-level" analysis from M. Eriksson (2014). Data 
was obtained through (I) an open-ended questionnaire, 
and (II) semi-structured interviews. 
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Category of 
relevance 
structure:

“Reading” – 
Variation  
described in:

“Use” – Focus of 
intention (relevance 
structure perceived):

A No specific 
assignment of signs

Nothing necessarily 
specific in kinematics 
terms

B + and - assignment 
(single purpose)

Representing changing 
magnitude

C + and - assignment 
(dual purpose)

Representing magnitude 
in the case of 
acceleration
Representing direction in 
the case of velocity

D + and - assignment 
(dual purpose)

Representing direction by 
convention
Representing direction by 
choice

TABLE I: Categories of relevance structure

Moa Eriksson1,2, Cedric Linder2, & Urban Eriksson1 
  

1Department of Physics, Lund University, Sweden 
2Department of Physics and Astronomy, Uppsala University, Sweden

Sweden: n=60

South Africa: n=24

Written questionnaire with 
two different scenarios

I: II:

Semi-structured follow-up 
interviews

What are the individual−level categories of 
variation of experiencing relevance structure 

with regard to algebraic signs (+ and −) in 
introductory kinematics problem−solving in 

university physics education? 

Through our analysis of students' individual-level 
experiences of the use of algebraic signs, we could identify 
four categories of relevance structure (Table I) that are 
evoked when "reading" and "using" algebraic signs in 
introductory kinematics. 

The categories of relevance structure have an inherent 
hierarchy that spans from the least advanced way of 
reading and using signs (Category A) to the most advanced 
way (Category D).

- Discussion - 
The range of different ways to "read" and "use" 
algebraic signs reported on here (the relevance structure 
categories) and the few examples of the connection 
between algebraic signs and a coordinate system found in 
our data set is proposed to have its roots in the 
communication practices (Airey and Linder, 2017) used 
by teachers and textbooks.  

The introduction and usage of algebraic signs in 
commonly used textbooks and by physics teachers may  

lead to "fuzzy" readings of algebraic signs. This 
"fuzziness" can be dealt with through considering the 
representations that are being used, and how they give 
access to what is educationally critical. 

Possibilities for learning can be maximized if these 
relevance structure categories are being considered and 
if teachers, through their communication practice, 
enable students to better discern (U. Eriksson, 2014) 
what is important - the disciplinary relevant aspects. 

"Signs [for acceleration] are not the 
same as for velocity" (Category C)

"[Signs in physics are] direction, partly. Or the direction 
in relation to how you decide on it" (Category D)

"I experience plus as something that is getting bigger, and 
minus as something that is getting smaller" (Category B)

"[...] I think that + and - seems a bit unnecessary. Why don't 
[we] just say a motion to the right or left?" (Category A)

Questions about the meaning of any algebraic signs (+ or –) that 
the students used in their expressions of displacements, 

distance, speed, velocity, and acceleration. 

Purposefully selected students 
based on the way(s) they had 
answered the questions in (I).
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