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ORIGINAL ARTICLE

Educational influence on women’s colour perception: C1 event-

related component analysis

Mohammed Fatin Raid', Tahamina Begum?, Mohammed Faruque Reza®

Objective

This study aimed to investigate colour perception in
women from different educational groups using an
event-related potential (ERP) analysis to examine the
influence of education on colour processing among
women.

Materials and methods

Twenty-four age-matched women, from high-,
medium-, and low-education groups (n = 8 in each
group), were recruited in this study. 128-ERP net was
used for the ERP study. All women presented their like
or dislike for a particular colour by pressing button ‘1’
or ‘2’, respectively. Nine electrodes were chosen to
analyse the amplitudes and latencies of the C1 ERP
component.

Results and Discussion

We found no significant differences in the amplitudes
and latencies of the C1 ERP component between
groups. A smaller amplitude of the Cl1 component
indicated good perceptual learning, and no significant
change indicated spatial or feature-based neutral
stimuli. In this study, no significant change in the C1
amplitude was found, and we inferred that education
did not influence colour processing, as colour was
possibly a feature-based neutral stimulus for women.

Conclusion

Education did not influence colour perception in
women.

Keywords

education; women; perception; Cl1 ERP
component.
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INTRODUCTION

Education plays an important role in improving
quality of life'?. Higher education can improve
attention towards choosing different shapes
and their arrangements®. The effects of higher
education on the processing of different colours
have been discussed in a previous paper by
Hasan et al. (2016)*, in which we proposed that
an individual with higher education can more
strongly attend to likes or dislikes towards any
colour, which was reflected on the N200 and
P300 ERP components®. Gender influences on
colours were also examined using the same ERP
components, where no significant difference was
found between groups’. However, women can
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focus in specific ways compared to men®, and different
colours might differentially influence emotional
processing’. Thus, educational influences on the
perception of colour in women may be different than
those in men, a possibility that has not yet been studied.

Perception is an important factor in evaluating colour
detection®’. Humans use a complex visual network
for colour processing'®!!, which has been studied in
various fields including medicine and neuroscience for
diagnostic and therapeutic purposes. Different colours
can be used to assess cognitive functions, which are
important for management plans for patients'>!,
Colour-related neuropsychology tests include the Weigl
Colour-Form Sorting Test, the Wisconsin Card Sorting
Test, and the Stroop Test'*!¢. The Ishihara colour chart
has been used to detect colour perception deficiency'’,
and another study concluded that attention deficits and
brain connectivity disorders can be determined using
the Ishihara colour chart'®. However, all event-related
potential (ERP) studies on colours focused on different
types of ERP components. For example, the N200 and
P300 ERP components have focused on attention*’
and brain connectivity'®, but no study has yet detected
and analysed perception processing of colour. Among
ERP components, the C1 ERP component can explain
visual perception. Visual perception has been studied in
pregnant women using a visual oddball task in C1 ERP
component analysis'*.

We therefore aimed to examine the influence of
education on colour perception in women using C1
event-related component analysis.

Materials and Methods:
Study procedure

This study was approved by the Human Ethical
Committee of Universiti Sains Malaysia (USM)
[USMKK/PPP/JEPeM (232.3(8)). After approval,
we recruited a total of 24 age-matched women from
different educational backgrounds. Power and sample
size (PS) software was used to calculate sample size
where true difference in the two education groups
was 0.24 and standard deviation was 0.16°. Therefore,
n = 8 in each group. We grouped them into high-
education (G1), medium-education (G2), and low-
education (G3) groups (n = 8 in each group) according

to the Malaysian educational system®. High-education,
medium-education and low-education groups finished
their diploma (>14 years education), secondary level
(14 years education) and finished/not finished primary
level (<11 years), respectively®. All women provided
their written informed consent before starting the
experiment. ERP experiment was done in MEG/ERP
room at Hospital USM.

Experimental procedure and data analysis

The experimental procedure has been explained in detail
in previous studies*’. Different colours were chosen by
participants, and they were instructed to press button
‘1’ if they liked a particular colour and button ‘2’ if
they disliked it. Data were collected using Net Station
software. All data collected from Net Station software
were subjected to data analysis steps of Net Station
software. Filtering (0.3-30 Hz), stimuli rate (250 Hz),
segmentation (-100 to 500 ms), artefact detection (eye
blink, eye movement, body movement), and baseline
correction (-100 ms) were performed. Amplitudes and
latencies of the C1 ERP component were analysed in
nine electrode locations: P3, P4, T5, T6, O1, O2, Fz,
Cz, and Pz.

To determine the significance of the results among
groups, we used analysis of variance (ANOVA) in Social
Package for Social Sciences version 24.0 (SPSS v24.0)
software. Statistical significance was set as p < 0.05.

RESULTS

Twenty-four age-matched women were selected for this
study in three groups: G1 (high education), G2 (medium
education), and G3 (low education). Mean ages (£SD)
were 28.65 (£2.63) years for Gl1, 28.23 (£8.67) years
for G2, and 34.39 (£8.28) years for G3. Mean years of
education were 16.38 (£1.41), 13.58 (£0.49), and 9.43
(£2.70) years, respectively.

ANOVArevealednosignificantdifferences inamplitudes
and latencies of the Cl1 ERP component between
groups. Group effects (F(df), p) of C1 amplitudes were
as follows: P3: 1.126(2,21), 0.335; P4: 0.693(2,21),
0.506; T5: 1.058(2,21), 0.358; T6: 0.151(2,21), 0.861;
O1: 0.380(2,21), 0.686; 0O2: 0.845(2,21), 0.438;
Fz: 0.637(2,21), 0.535; Cz: 1.440(2,21), 0.250; Pz:
1.963(2,21), 0.155 (Fig. 1).
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Figure 1: Bar chart showing mean amplitudes (a) and latencies (b) of the C1 ERP component in high,
medium, and low education in women. Error bars indicate standard errors.

Group effects (F(df), p) of Cl latencies were as
follows: P3: 0.704(2,21), 0.501; P4: 0.410(2,21),
0.667; T5: 0.279(2,21), 0.758; T6: 0.555(2,21), 0.579;
Ol: 1.604(2,21), 0.215; 02: 0.274(2,21), 0.762;
Fz: 0.600(2,21), 0.554; Cz: 1.461(2,21), 0.245; Pz:
2.787(2,21), 0.075 (Fig. 1).

DISCUSSION

We investigated the effects of education on colour
perception in the high-, medium-, and low-education

groups by analysing the amplitude and latencies of

the C1 ERP component. There were no significant
differences in the amplitudes and latencies of the Cl
component between the groups at any channels.

The C1 ERP component reflects visual perception®!?2.
A smaller amplitude of C1 indicated good perceptual
learning®, with no significant differences, meaning
that the colour stimuli are spatial or feature-based
neutral stimuli***. Ananth et al. (2021) found that C1
amplitude and latency were intact in pregnant women
and that for pregnant women, the visual oddball task
evaluated feature-based neutral stimuli'. In this study,
we investigated preferences to different colours.
We assumed that women from different educational
backgrounds exhibit similar perceptual processing
for colour and that the colour stimuli were spatial or

feature-based neutral stimuli for women?>%.
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CONCLUSION

We conclude that the early sensory component of
colour perception was not affected by education level
in women. Further studies using other ERP components
with larger sample sizes are needed in the future.
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