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viewed as a strategy and a research genre [17]. Indeed, there is strong alignment between the nature 

of our research questions and the purpose of case study research because the research questions 

driving this article are of an “explore and explain” nature and involve particular phenomena that are 

not well understood (p. 114) [17].  

This paper is organised in the following way.  

In section 2 we introduce the circle arc template as an instrument, probe some of its design 

properties, and discuss how students can use it. We also make some comparisons with the traditional 

compass tool. In particular, by drawing on the literature of the rusty compass and the broken 

compass, we show that it is theoretically possible for learners to use a straightedge and a circle arc 

template to undertake the usual constructions. 

In section 3 we examine how learners can perform specific geometric constructions using a circle 

arc template and a straightedge. We probe several geometric construction problems in depth, aiming 

to drill down and to get at their complexity.  

Section 4 is dedicated to exploring the limitations of geometric constructions with circle 

templates and a straightedge. We make some conclusions within section 5, and raise some open 

questions for further research.  

2.  Circle arc template 

It is well known that it is difficult for humans to draw circles accurately via freehand due to the 

cognitive load involved [18, 19]. For instance, one part of our brain recognises the perfect circle, 

however another part is responsible for the movements involved with drawing circles. Tools known 

as drawing templates (a piece of clear plastic with cut-out shapes) have filled this gap by providing 

the means to accurately draw shapes with a pen or pencil. Architects, engineers, designers and 

drafters have long known about the power of templates to assist with technical drawing and 

illustrations. Younger learners may have had experiences with drawing templates when learning to 

write letters, numbers, and other forms. However, to our knowledge, circle arc templates have not yet 

appeared in the learning and teaching of geometric constructions. 

The particular tool that we will focus in this work is captured in the following figure: 
 

 
 

Figure 2. Circle arc template 


