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Secondly, it can be tedious for students to keep adjusting and then re-adjusting the opening of a 

compass. As Richeson [12] says “Students must constantly adjust it to the desired opening. If it is an 

expensive compass that is held fast with a screw, then it is a tiresome and time-consuming process to 

adjust it” (p. 178) [12]. 

Another inconvenience is that compasses can damage the paper. The sharp needle point on one 

leg of a compass tends to poke holes in the paper on which students are using it. While this may be a 

somewhat minor irritation, we believe it would be preferable for learners to undertake geometry 

without inflicting these “pin prick scars” of construction.  

Furthermore, it is not just paper that compasses can damage. There are genuine safety concerns 

regarding traditional compasses, most notably due to their ability to be used as a weapon by using the 

pointed leg. Recent media stories involving compasses being weaponized include: alleged 

bullying [13], reported stabbings [14] and even alleged murder [15]. 

Additionally, Albrecht, Jr. [9] offers a critique of the role of ruler and compass constructions in 

the teaching of high school geometry within the United States. He takes the position that “although 

ruler-and-compass constructions played a large role in the geometry of the ancients, and although the 

influence of the restriction has extended over more than twenty centuries, this does not constitute a 

reason for requiring modern boys and girls to confine themselves entirely” (p. 121) [9] and calls for a 

more inclusive approach to learning and teaching with practical instruments of geometry [9]. 

Indeed, Albrecht Jr.’s position echoes that of Welkowitz [16], to wit, that in many cases the use 

of alternative instruments help students to undertake constructions in a simpler and no less accurate 

way. Furthermore, “The constructions performed with non-Platonic instruments afford, in addition, 

practice in deduction by trying to explain why they ‘work’. The great variety of problems that can be 

offered as a consequence of this extension... are more concrete, practical, and appealing to the 

average pupil” (p. 107) [16] and he advocates for us to “liberate ourselves from the classical 

restrictions to straight edge and compasses and thereby obviate the constant need for apologizing to 

our pupils for what they may not do” (p. 112) [16]. Learners also recognize the need to consider 

alternatives, for example, over 86% of students who participated in the survey of Hendroanto and 

Fitriyani [10] identified value in having alternative geometric tools at their disposal. 

In synthesizing the above discussion, it is clear that there is a need to look beyond the compass in 

the learning and teaching of geometric constructions, and to offer a deeper understanding of 

alternatives. The purpose of this article is to respond to the aforementioned need, and to evaluate an 

alternative educational instrument that has the potential to form a safer, more efficient and more 

effective tool for geometric constructions. 

A circle template is a clear plastic sheet with cut-out circular shapes. It serves as a tool for 

learners and teachers to draw circular arcs with a pen or pencil. We will introduce and analyse the 

design and potential use of a particular circle arc template as an instrument for the learning and 

teaching of geometric construction. We will explore if and how this type of tool can be used in 

conjunction with a straightedge to establish the classical constructions that students see in high 

school curricula. Thus, the research questions driving this article are: 

RQ1:  How can a circle arc template be designed and used to form a potential instrument for 

basic geometric constructions? 

RQ2: What are the potential benefits and limitations of learning and teaching geometric 

constructions with such an instrument? 

To explore the above questions, we will draw on a research design framework known as case 

study research. Case study research is a popular methodology in the social sciences that can also be 


