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Introduction
•People with colour vision deficiency (CVD) have difficulty identifying colours
•Often referred to as ‘colour blindness’, colour vision deficiency is the correct medical term
•CVD is more common in males than females (approximately 1 in 12 males and 1 in 200
females)
•As males predominantly study the technical subjects, and accounting for the high
percentage of males with CVD, it is likely that there are many students studying the
technical subjects with CVD
•The aim of this dissertation is to analyse and evaluate CVD in the classroom with
particular attention given to how it can negatively affect students’ engagement in the
technical subjects

Research Methodology
•Secondary research
•A reflective/documentary analysis account of my personal experiences of how having CVD
impacted my second level education will be included
•This dissertation will include work from Howard Gardner’s Theory of Multiple Intelligences
(MI) and Universal Design for Learning (UDL).

Figure 1: Howard Gardner

Objectives
• Establish a definition of CVD and discuss common types of CVD
• Reflect on personal experiences of having CVD and how it impacts learning in the
classroom and an examination of teaching styles that can be implemented into lessons to
meet the needs of learners with CVD
• Critically assess the impact that CVD has on student performance with a particular
emphasis on the importance of colour in the technical subjects
• Examine the Theory of Multiple Intelligences and Universal Design for Learning as a
framework for helping students with CVD

Normal Colour Vision

Colour Vision Deficiency

Figure 2: Image taken from World of Graphic (Surgue & Nolan, 2019).

Research Findings:
Colour Vision Deficiency
•Spalding (1999, p. 469) states that colour vision deficiency
(CVD) is an ‘abnormality of a retinal cone’ (the function of
retinal cones is to process colours)
•CVD is a genetic condition
•CVD affects approx. 1 in 12 males and 1 in 200 females
•CVD is broken down into two main groups:
- Red-Green
-Protanopia and deuteranopia
-Deuteranomaly
-Protanomaly
- Blue-Yellow
-Tritanomaly
-Tritanopia

Figure 3: Retinal Cones

•CVD will have a negative impact in areas such as education
•Colour provides contrast, emphasis and clarity for students

Figure 4: Visual example of each type of CVD (Li, Feng, & Fan, 2020).

Research Findings:
Multiple Intelligences
•Developed by the American psychologist Howard
Gardner
•There are eight intelligences (see figure 3)
•Gardner believes that everyone holds each of these
Intelligences to varying degrees
•Gardner believes that teachers should consider all eight
Intelligences when planning for lessons.

Figure 5: Multiple Intelligences (Parry, 2016)

•This would see the teacher displaying information that targets multiple senses (sight,
sound, touch etc.)
•This approach would be helpful for students with CVD as they would not have to rely on
their impairment to interpret information

Research Findings:
Universal Design for Learning
•Center for Applied Special Technology (CAST) founded UDL in
the mid 1980’s
•The aim of UDL was to make education more accessible for all
learners
•UDL takes the idea of Universal Design (from architecture)
and applies it to curriculum
•CAST developed three guidelines that underpin the concept of
UDL (see figure 4):
1) Engagement
2) Action & Expression
3) Representation
•UDL guides the design of teaching aids, assessments and
other curricular activities
•As this research focuses on the performance of students with
CVD, UDL will allow a discussion for potential creative
teaching strategies, which are suited for students with CVD.
Figure 6: UDL Guidelines

Conclusion
•This research analysed and evaluated CVD in the classroom with particular attention given
to how it can negatively affect students’ engagement in the technical subjects
•An examination of CVD highlighted the important role of colour in the classroom and how
it can create interest and excitement for learners.
•The Theory of MI and UDL can be used in the technical classroom to customise lessons for
students with CVD and to create a pathway to successful learning.
•Studies by Nasri, Rahimi, Nasri, & Asyraf Abd Talib (2021) shows that UDL and MI have
worked very effectively together

Recommendations
Teachers can implement the following to accommodate learners with CVD:
•Use symbols
•Label crayons/colouring pencils
•Recalibrate assignments that require colour identification
•Teach the students concepts (grass is green, sky is blue etc.)
•Use different line thicknesses
•Use black and white markers on the whiteboard
•Configure computers to be ‘CVD friendly’ (colours would appear more distinct to
students with CVD)
•Underline key words – figure 6 illustrates how underlining key words can help a learner
with CVD
1)
2)
3)

- Normal colour vision
- Deuteranopia
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