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be said to be a system that assimilates a lot of information primarily
visual.  us visual performance should refer to the rate at which
this visual information is assimilated. Inferred changes in speed
and accuracy for di erent adaptation levels underlie the rationale
for di erent illuminance levels recommended by national technical
societies [19]. Visual performance is looked in this study under three
categories which will be visibility, visual search and accuracy time and
visual discomfort (fatigue). e goal in this study is to relate these
categories under visual performance to illumination.

However it is important to note that illumination is not the only
thing that a ects visual performance. ere are other variables that
a ect the visual performance of an individual apart from illumination.

ese include: light source, Character size, interline spacing and
reading distance.

Light plays a signi cant role in creating a pleasant environment
where students and teachers can interact and engage in the education
process. Independent research has shown the bene ts of good day
lighting and of good arti cial lighting to educational productivity in
schools [14]. Proper lighting can enhance task performance, improve
the appearance of an area, or have positive psychological e ects on
occupants.

Glare happens when one part of the visual scene is much brighter
than the general brightness of the rest of the eld of view [14]. A high
source luminance, large source area, low background luminance and a
position close to the line of sight all increase glare. Such glare can be of
two types: disability glare and discomfort glare [14].

100 Hz modulation can adversely a ect visual search performance
even though subjects do not consciously experience it as icker [14].
Establishing causative links between aspects of classroom environment
and the factors mentioned is di cult, in part because of the practical
and ethical di culties in conducting controlled trials in classrooms
[14].

Materials and Methodology

is study is a descriptive cross-sectional study of  rst year students
in the Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana for the 2020/2021 academic year.

e Study rooms of selected campus halls were studied.

Inclusion Criteria: Students in rst year located in the selected
halls of the university were sampled for the study.

Exclusion Criteria: Students who are not in rst year were
excluded.

Sampling Technique: Random Sampling was used to select the
Hall and its study room. Random sampling was used to select students
from the selected hall in the university. Random sampling was used to
select a hall room for the study.

Sampling Size: e sample size was 25 students randomly selected
from the selected hall for the study.
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screen or print paper) under the various illumination levels

In addition, a rating scale with six items was administered to collect
subjective rating Accuracy was de ned as the number of searched
targets divided by the number of total targets. Subjective visual fatigue
(visual discomfort) was determined by the total score of subjective
rating of visual fatigue test which was administered to participants.

Statistical Package for Social Scientist (SPSS) so ware version 23.0
was used to analyse the data by way of Microso Excel in drawing
graphs.
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Table 1: Means and standard deviations of searching time and correct percentage under each level of the independent variables.
Independent Variables Search Times (s) Visual Accuracy — Correct Percentage (%)
Computer Screen Paper Computer Screen Paper
Mean Standard Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation Deviation
Study Room Illlumination 150.56 32.780 159.12 32.427 90.2424 6.05601 89.4624 7.10021
Hall Room lllumination 152.52 41.644 172.80 34.729 88.2916 6.67859 88.6820 8.73393
Sunlight lllumination 169.60 27.197 154.60 17.299 88.2916 5.97305 94.1440 3.37803
Within Subjects Efect Mauchly's W Approx. Chi-Square df Sig. Epsilon

erefore the result for analysis of variance for the e ect of
illumination on accuracy with paper display was signi cant, F (2, 48)
=4.244,p=0.02 [Figure 4].  ese results suggest that the visual search
time with paper was a ected by the illumination levels. In fact visual
search time with paper display decreased signi cantly with increasing

illumination. ) o
for the computer display [Table 5]. Mauchly’s Test of Sphericity

Visual Discomfort indicated that the assumption of sphericity was violated, x> (2) =

e e ect of illumination on visual discomfort was not signi cant 25222,p<0.05.
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Conclusion

e study found the e ect of illumination on visual performance
comparing reading on print paper and on the LCD screen o f a
laptop.  ree parameters under visual performance were looked at:
Legibility, Visual accuracy and search time and Visual discomfort.

ese parameters were looked t under three illumination levels: Study
room illumination, Hall room illumination and Sunlight lllumination
(still in the study room bt with only daylighting available). Average
illuminance at desk level for the study room, hall room and sunlight
illumination levels were 130 lux, 30 lux and 1440 lux respectively. From
the results of the research the following conclusions were drawn:

All 25 participants passed the legibility testing at all illumination
levels. Visual accuracy was a ected by illumination especially on paper
display. On paper display, visual accuracy increased with increasing
illuminance levels being highest at 1440 lux illuminance. Concerning
visual accuracy, participants performed better with paper display than
with the LCD screen of a computer at all illumination levels particularly
at 1440 lux (Sunlight HHlumination).

Search time was also a ected by illumination especially on paper
display than on a computer LCD screen display. Generally on a paper
display, search time decreased with increasing illumination. However
participants were generally faster on the LCD screen of a computer
than on a paper display in this study across the various illumination
levels.

Participants were more comfortable reading from a paper across
the various illumination levels. Participants experienced more visual
discomfort with computer display especially at 130 lux and 1440 lux
illuminance levels.

us we see a higher visual accuracy with paper display even at the
lowest illuminance of 30 lux, a lower visual discomfort rating indicative
of increased comfort with paper than on a computer screen even at
the lowest illuminance of 30 lux and an increased visual search speed
which decreased signi cantly with increasing illuminance. Visual
performance generally increased with increasing illumination on paper
display than on an LCD display.
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