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Purpose & Motivation

Research Question:

How can we design assessment tasks that target the 

epistemological obstacles students might experience in 

working with Euler diagrams?

Epistemological Obstacle:

Struggles related to fluidly representing logical 

statements and their transformations with spatial 

relationships within Euler diagrams.

Motivation:

I want to provide tasks and a means to assess student 

challenges and accomplishments related 

to transforming spatial and logical representations. 

Example Task

How do we make sure these tasks assess 

students' logical reasoning as intended?
• Part (b) is worded in a way that does not rely on 

student’s knowledge of definitions such as converse 

or negation.

• Face validity: experts and researchers provide their 

input on what they think the task is measuring. 

• Student interpretation of what the task is asking of 

them (interviews).

• Content validity: aligning tasks with knowledge 

associated with the proofs course and implementing 

tasks in appropriate context.

Logico-Spatial Linked Structuring 

(Antonides, Norton, & Arnold, 2024)
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How can we make sure we get consistent results on these 

tasks?
• Clear rubric for scoring a student’s responses reduces variability in 

assessments across raters.

• Conduct interviews with students about their thought processes and 

ability to reason about these tasks.

Validity

Reliability

Background

Assume the following statement is true. 

“For all quadrilaterals, if a quadrilateral is not a 

parallelogram, then it is not a square.”

(a) Construct an Euler diagram that represents the logical 

implication.

(b)Now switch the labels of the circles. 

(c) Write a statement/implication that describes the transformed 

diagram in part (b).

Why do we use Euler Diagrams?

Euler diagrams are shown to better support 

constructing logical conclusions about an implication, 

as compared to Venn diagrams or symbolic forms 

(Mineshima et al., 2014).

One way of supporting is by populating sets with 

concrete examples, for which generalizations can be 

made into visual and symbolic forms towards fluency of 

content (Bronkhorst et al., 2021 and Hub & Dawkins, 

2018).

Visual representation provides an external source of 

information for students to work with, reducing working 

memory load, and can be self-guiding (Mineshima et al., 

2014 and Sato, Mineshima, & Takemura, 2010).

Where are Euler Diagrams used?

In the proofs course, Euler diagrams are used as an 

introduction to how logical implications behave and 

look.
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Figure 1: LSLS Framework for Spatial Transformations of Euler Diagrams
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