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4.  Discussion and limitations 

We are now in a position to address our original research questions.  

The first of these questions (RQ1) regarded how a template could be designed and utilised to 

perform basic geometric constructions. In the previous section we proposed the use of a ‘Pac-Man’ 

style circle arc template seen in Figure 2. We saw that considerations of strength, smoothness, a 

positionable centre point, a fixed radius and fixed arc, and a translucent material were of importance. 

In addition, our three constructions illustrate how students can utilize the circle arc template in 

conjunction with a straightedge to perform the geometric constructions seen in high-school curricula 

in accurate, efficient and safe ways. Teachers and students can now see the potential of the circle arc 

template to replace the compass for geometric constructions.  Let us unpack this a bit more below. 

The potential benefits of using this template are mostly concerned with the instrument’s ease of 

use and its ability to make accurate geometric constructions. Concerning this first point, the template 

was found to confirm all the predicted advantages stated in section 2 of this paper. No instrument-

derived errors were found to occur during the generation of the constructions for Section 3. In 

particular it was found that no excessive amount of pressure was needed to be applied on the 

template to prevent accidental slippage during the constructions. Another benefit is in the ability to 

make geometric constructions using only a single writing instrument. Compasses require their own 

lead tips or use a pencil/pen grip thus requiring a second means of marking the page to complete the 

geometric constructions. The circle arc template requires no such additional writing instruments.  

Concerning the ability to make accurate geometric constructions, the template’s fixed radius 

design ensures that no variation in arc size occurs when repositioning the template. This in effect 

makes the geometric constructions which require such use of equally sized arcs more accurate. It 

should be noted that some compasses have the ability to lock the opening of the compass arms. This 

feature tends to be present only in more expensive compass sets, and does not eliminate the risk of 

the legs flexing while in use.  

The design of a new instrument intended to replace the compass should be able to perform the 

same actions as the compass itself. Whilst the ability to choose the centre of an arc has been shown 

to be possible using the circle arc template, this new instrument is not completely able to replicate all 

the abilities of the compass. We treat these limitations individually now, in the context of how such 

limitations affect the students’ capacity to perform the same geometric constructions as they would 

be able to using a compass. 

A limitation is that the circle arc template draws arcs of a single radius, whilst a compass is able 

to draw arcs of varying radii. Notwithstanding, in the context of the geometric constructions there is 

more to be said. Although the circle arc template can only draw arcs of a certain radius one must 

consider that a compass cannot draw arbitrarily large (or small) circles. The compass is limited in 

how far it can be opened. Thus, for sufficiently large geometric constructions the compass would 

fare no better than a fixed radius circle arc template. It is for this reason that the variation of the first 

case involving constructing a perpendicular bisector of a long line segment (section 3.1.1 of this 

work) is not a demonstration of the limitation of the circle arc template. Rather it shows how given 

only a fixed radius circle arc template one is still able to perform the construction, albeit with more 

steps.  

A further limitation is the inability to draw the full circumference of a circle using the template. 

The circle arc template allows the student to draw arcs of up to 300 degrees. This is in contrast to a 

compass which allows a full revolution to be drawn. One could rotate the template to complete the 


