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circle however this could introduce the opportunity for the template to be repositioned accidentally 

leading to inaccuracy. It is nonetheless worth mentioning that for the constructions demonstrated in 

this paper there is no need to be able to draw a full circle; arcs suffice. This is not always the case, 

for example if one wishes to find the circumcentre of a triangle, the final circumcircle cannot be 

drawn. The template suffices, however, to construct the centre and the radius of the final circle.  

Regarding this last point it may be argued that knowing the centre and radius of the final circle is 

sufficient to judge the construction as complete. If this is not to be conceded, then perhaps a template 

with many different sized circle arc templates may improve this limitation somewhat. This is a minor 

improvement given that one cannot have the necessary infinite number of differently sized templates 

required to fully rectify this problem.  

Note that in students bisecting all three angles of a given triangle via our earlier construction and 

extending these to intersect to form the incentre, students can appreciate how our simple 

constructions can be synthesized to form more challenging constructions.  

This last discussion of the potential benefits and limitations of circle arc templates in their 

application to geometric constructions directly answers our second research question (RQ2). 

5.  Conclusion and opportunities 

An important outcome of this work is the establishment of new knowledge, and the generation of 

practical activities that teachers can incorporate into their geometry lessons that empower students to 

learn geometric constructions in new, effective and safe ways. Through this, teachers and students 

can become more aware of alternative and illuminating geometrical approaches that can move their 

understanding beyond the limitations of the traditional compass to circle arc templates. In this sense 

our work acknowledges and extends that of Gibb [23] and Hlavaty [24] by introducing a new tool 

into the learning and teaching of geometric constructions. 

This work partially addresses the need to offer better alternatives to the compass in the learning 

and teaching of geometry via circle templates. It lays the necessary foundation for more specific 

work involving the roles of geometry templates in the learning and teaching of mathematics. 

Although only a small number of geometric constructions have been demonstrated, the techniques 

shown in these few examples apply to constructions beyond them. Further work is to be done to 

extend the catalogue of geometric construction demonstrations using these templates and set of 

instructional YouTube style videos are planned regarding this. 

A further opportunity exists in the form of designing alternative and improved templates so as to 

combat the limitations found with the circle arc template of this work. One of the main challenges is 

to overcome the tension between enabling a positionable centre point, a full rotation, and a variable 

radius.  

References 

1. Department of Education. Mathematics programmes of study: Key stage 3. National 

curriculum in England. Document DFE-00179-2013. 2013; Available from: 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data

/file/239058/SECONDARY_national_curriculum_-_Mathematics.pdf. 

2. Common Core State Standards Initiative. High School: Geometry - Congruence- Make 

Geometric Constructions.; Available from: 

http://www.corestandards.org/Math/Content/HSG/CO/#CCSS.Math.Content.HSG.CO.D.12. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/239058/SECONDARY_national_curriculum_-_Mathematics.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/239058/SECONDARY_national_curriculum_-_Mathematics.pdf
http://www.corestandards.org/Math/Content/HSG/CO/#CCSS.Math.Content.HSG.CO.D.12

