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Australia’s Year 7 (see Elaboration ACMMG164 in [3]), Singapore’s Secondary Two and O-Levels 

(see p. 16 and p. 28 in [4]) and New Zealand’s Level 5 [5].  

In the aforementioned geometric construction curricula, students are asked to create some new 

geometric entity (a point, or a set of points) from a given starting set of data. For example, students 

are challenged: to construct the perpendicular bisector to a given line segment; to construct the 

bisector to a given angle; and to construct a line that passes through a given point and is 

perpendicular or parallel to a given line.  

A method of solution to each of these kinds of problems is defined to be a construction. A 

construction is a theorem, requiring a proof and an algorithm (see Chapter 1 in [6]). Furthermore, 

constructions are constructive in the sense that they not only ensure that the point(s) asked for in the 

problem do actually exist, but in addition, constructions also explicitly illustrate how students can 

create and locate the point(s) of interest. 

Students are expected to represent the particular theorem under consideration by creating an 

illustration that is carefully drawn with geometric tools. This drawing is also referred to as a 

construction. So, following Martin (Chapter 1 in [6]), we will consider the term construction as 

having these two technical meanings (i.e. proof and drawing).  

Enabling students to produce accurate drawings is an important aspect in the learning, teaching 

and undertaking of geometric constructions. This position is, for instance, supported by Brown et 

al. [7]: “in order to develop geometric understanding and to demonstrate (not prove) theorems, 

accurate drawings are required. For example, to demonstrate that two of the angles are equal in an 

isosceles triangle, an accurate sketch is needed” (p. 5) [7]. 

Software is referred to in some of the aforementioned curricula as a potential digital tool for 

geometric constructions. However, access to digital means are not always readily available due to 

cost and complexity of the infrastructure. Many curricula specify hands-on learning through using 

physical materials in the form of particular instruments to undertake these constructions, namely a 

pair of compasses and a straightedge. The implied expectations here are that students and teachers 

will learn and teach how to physically undertake and understand these geometric constructions 

effectively and accurately with these two physical tools alone.  

The restriction to only compass-and-straightedge instruments in geometric constructions appears 

to have been commonly attributed to Plato. According to Schaaf (p. iii) [8], Plato objected to other 

tools being employed for geometrical constructions because he considered these tools and their 

related solutions to be "mechanical and not geometrical". Thus, in Plato’s view, in using tools other 

than compass-and-straightedge instruments for geometric construction "The good of geometry is set 

aside and destroyed, for we again reduce it to the world of sense, instead of elevating it and imbuing 

it with the eternal and incorporeal images of thought, even as it is employed by God, for which 

reason He always is God” (p. iii) [8].  

 If we combine this historical tradition with the inherited, long-standing commitment attributed to 

Plato that continues today in modern educational curricula, classrooms and textbooks regarding 

compass-and-straightedge instruments [9], then it seems that the exclusive use of these specific tools 

in physical geometric construction has gained a natural lustre of worth, forming what appears to be a 

state of pedagogical consensus.  

However, this over-stabilisation has led to significant challenges that have been recognized 

within the mathematics education community. In particular, there is mounting evidence to question 

the efficiency, efficacy and safety of compasses when constructing geometric figures in the 

classroom. Let us unpack five of the problems with compasses: difficulty of use; inaccuracies in the 


