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ABSTRACT

Background: Human being are affected by the surrounding environment. One of the component of
the environment is presence of various colors. Different colors exert different impact on human
psychology and the state of human psychology affects the learning process.

Aims: We aimed to evaluate the perception of medical students about the different colors
employed for the text and background that ease the process of readability and learning.

Study Design: Cross-sectional study.

Place and Duration of Study: Faculty of Medicine at Northern Border University (NBU) between
1/1/2023 and 1/2/2023.
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and green, and black and yellow, respectively.

Methodology: After the ethical approval, the questionnaire was circulated among the willing
participants from the students of the Faculty of Medicine — NBU. There are two components of the
questionnaire. The 1st part comprised a color chart in which there were one hundred different
combinations of text and background colors. The 2" part contains basic information such as the
study year of MBBS and gender along with the questions regarding the color text that is easier to
read & understand and the background color that they like most.

Results: One hundred and seventeen (117) medical students participated in this study (72 females
and 45 males).The majority of students liked the black text with a white background while a small
number liked the other text and background colors such as black and cyan, yellow and black, white

Conclusion: The perception of the majority of medical students is that the most easily read text is
the text written with black color on a white background.

Keywords: Color influence; learning process; memory; perception.

1. INTRODUCTION

Readability and comprehension of the text are
important components of the teaching and
learning process. Ease in readability facilitates
the understanding of the content of text regarding
the knowledge. The state of mind is another
factor that contributes significantly to the process
of learning. The human brain is affected by the
surrounding environment, and of which is color.
The colors affect the learner's motivation towards
the learning process [1].

The light is an energy which travels in the form of
waves of varying wavelengths. The largest
wavelength that a human eye recognizes is red
color and the smallest wavelength that a human
sees is violet color. The human eye cannot
perceive the infrared and ultraviolet wavelengths
of light. The different colors have different
impacts on the functions of the brain such as
memory and retention [2] and also affect the
hypothalamus and pituitary gland secretions that
influence the entire body functions. The color-
based methods such as color coding have
revealed better learning among the students as
the color coding is effective for the memory
retention [3]. These observations suggest
that the different colors are associated with
different effects on human psychology. The study
of electroencephalogram (EEG) responses
revealed that the beta wave intensity in the
occipital region was reduced after the subject
was exposed to the blue or green color as
compared to the white and red color which
suggested that the blue color produced a more
relaxing effect on the human brain [4]. Similarly,
when the person saw a blue color, beta two
waves were observed in the parietal region and
alpha one waves were observed in the occipital
region as well as in the parietal regions. Beta two
waves were noticed in the frontal region when
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the person was shown red color which revealed
that different colors exert different impacts on the
human brain. It has also been observed that
color also exerts an influence on blood pressure,
pulse rate, and skin temperature [5].

The appropriate selection of colors for the text
and background can facilitate readability, reduce
the unnecessary cognitive load, and enhance the
retention of learning [6]. Since human
psychology is influenced by genetic and cultural
factors, it would be appropriate to evaluate the
perception of the impact of different colors
among the various cultures. The present study
aimed to assess the perception of medical

students about the color of text with a
background color which influences easy
readability.

2. MATERIALS AND METHODS

After getting approval from the Local Committee
of Bioethics at Northern Border University, the
questionnaire was circulated among the students
of the Faculty of Medicine who consented to
participate in the study. This questionnaire
comprised two parts. The 15t part comprised a
color chart in which there were one hundred
different combinations of text and background
colors. The 2 part contained basic information
such as the study year of MBBS and gender
along with the questions regarding the color text
that is easier to read and understand with the
background color that they like. The
questionnaire did not contain any questions
regarding the personal identification of the
participant such as name, age, address, email
address, phone number, or ID number. For a
better understanding of the purpose, the Arabic
translation of the questionnaire was also made
available to the participants. The sample size
was calculated with a confidence level of 95%,
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margin of error 5% and a total number of
students enrolled in the 4" & 5" year MBBS
classes. The equation for the sample size
calculation was applied which revealed the
sample size of 115. A total of one hundred and
fifty designed questionnaires were distributed
among the students of 4t year and 5" year
MBBS classes. After collecting the responses of
medical students, the data was analyzed by the
computer software.

3. RESULTS AND DISCUSSION

After the distribution of 150 proformas among the
students, a total of 117 medical students
completed the questionnaire which included 72
females and 45 males. The response rate is
78%. According to the majority of students'
perception, the best text color that is easily
readable is black text with a white background. A
minority liked the other text and background
colors such as black and cyan, yellow and black,
white and green, and black and vyellow,
respectively. The results are shown in Table 1.

The human brain is affected by the surrounding
environment, one of which is color which
influences the learner's motivation toward
learning. The different colors have different

impacts on the functions of the brain such as
memory and retention. Ease in readability
facilitates the understanding of the content of
written learning matter. In the present study, the
student's preference for the text color is black
with a white background. Environmental factors
play a role in the learning process [7] The color
is also an important component of the
environment. A study revealed that memory in
learning is affected by the color [8]. Using the
various colors in the teaching and learning
process has been made easy by the availability
of electronic teaching material to the learner. The
digital learning resources are cost-effective as
compared to the printed learning material. E-
learning has emerged as a very beneficial
technigue in the teaching process [9,10]. Even
the learning on social networks also improved
the comprehension of the subjects among the
students [11].

It would be quite useful to apply appropriate
colors in digital teaching. The contrast color is
better perceived by the brain. So the use of
contrast color in the text and background may
yield better results for learning. The contrast level
will depend upon the level of difference among
the colors. The colors close to one another will
have a low level of contrast while the colors

Table 1. The perception of medical students regarding the easy readability of text color with
the background color

Text colors Female Male Total
N % N % n %
Black text & white background 35 48.6 23 51.1 58 49.6
White text & blue background 7 9.7 4 8.9 11 9.4
White text & black background 4 5.6 4 8.9 8 6.8
Black text & cyan background 6 8.3 0 0.0 6 5.1
Black text & blue background 3 4.2 2 4.4 5 4.3
Yellow text & black background 2 2.8 2 4.4 4 3.4
White text & green background 1 14 2 4.4 3 2.6
Blue text & cyan background 2 2.8 1 2.2 3 2.6
Black text & yellow background 3 4.2 0 0.0 3 2.6
White text & cyan background 2 2.8 0 0.0 2 1.7
Blue text & white background 2 2.8 0 0.0 2 1.7
Yellow text & cyan background 1 1.4 1 2.2 1 1.7
Black text & green background 0 0.0 2 4.4 2 1.7
Yellow text & blue background 0 0.0 1 2.2 1 0.9
Yellow text & green background 1 1.4 0 0.0 1 0.9
Green text & orange background 0 0.0 1 2.2 1 0.9
Orange with & white background 1 1.4 0 0.0 1 0.9
Red text & white background 0 0.0 1 2.2 1 0.9
Red text & orange background 1 1.4 0 0.0 1 0.9
White text & maroon background 0 0.0 1 2.2 1 0.9
White text & magenta background 1 1.4 0 0.0 1 0.9
Total 72 100.0 45 100.0 117 100.0
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opposite to one another will show a high contrast
level. The black text on a white background and
white text on a black background will reveal a
high contrast level. In this regard, contrasting
colors may be used in the lectures/presentations
for better and easier readability.

The limitation of the present study includes the
conduction of study in one center in a city.
Multicenter study may vyield more information
regarding the impact of different colors among
the various cultures. The present study is carried
out in medical college while involvement of
different colleges with a more diversity of
subjects may also show interesting findings.

4. CONCLUSION

According to the medical students' viewpoint, the
easiest-to-read text is a text written with black
color on a white background. This shows that
high-level contrast will affect the readability of the
content.

CONSENT

All authors declare that written informed consent
was obtained from the participants for publication
of this article.

ETHICAL APPROVAL

All authors hereby declare that all steps have
been examined and approved by the local
bioethics committee at Northern Border
University with decision number (9/43/h).

ACKNOWLEDGEMENTS

The authors are grateful to Zainiya Sherazi for
her assistance.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Laeeque B, Akmal A. Empirical Evidence
of color on motivation toward learning.

10.

11.

International Journal of Learning and
Development. 2017:7(2);1-17.

DOI: 10.5296/ijid.v7i2.11044

Olurinola O, Tayo O. Colour in Learning:
Its Effect on the Retention Rate of
Graduate Students. Journal of Education
and Practice. 2015;6(14);1-5.

Diachenko I, Kalishchuk S, Zhylin M,
Kyyko A, Volkova Y. Color education: A
study on methods of influence on memory.
Heliyon. 2022;8(11):e11607

Ueda Y, Hayashi K, Kuroiwa K, Miyoshi
N, Kashiba H, Takeda D. Consciousness
and recognition of five colors—using
functional-MRI and Brain Wave
Measurements. J Intl Soc Life Info Sci.
2004;22:366—-371.

Shen Z, Tone A, Asayama M. The effects
of viewing different colors on eeg and skin
temperature in humans. J Intl Soc Life Info
Sci. 1999;17;105-117

Richardson RT, Drexler TL, Delparte DM.
Color and contrast in e-learning design: A
review of the literature and
recommendations for instructional
designers and web developers. MERLOT
Journal of Online Learning and Teaching.
2014;10 (4):1-14.

Humayun M, Khalid A, Syed A, Elmorsy E,
Arshad |, Shah SSH. Students’ perception
of factors affecting learning. Ann Clin Anal
Med. 2022;13(3):276-78

Khan J, Liu C. The impact of color on
human memory in learning English
Collocation: Evidence from south Asian
tertiary ESL students. Asian. J. Second.
Foreign. Lang. Educ. 2020;5;17-26.
Agarwal A, Hussain Shah SS. E-learning:
A tool for teaching, marking a new era in
pathology: A study among the Students
in North. Ann Clin Anal Med. 2019;10(6):
702-6.

Tarig FJ. E-Coaching trends in Medical
teaching. PJIMHS. 2019;13(4):716.
Waseem T, Ashraf MH, Rabbani S, Shoaib
H, Khan RA. Evolving Role of Social
Networking  Sites in  Undergraduate
Surgical Education: Student Perspective.
PJMHS. 2019;13(4):894-899.

© 2023 Shah et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/107153

19


http://creativecommons.org/licenses/by/2.0

