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BABSTRACT : School childrenworkplace design and dimensionsplay amajor roleininfluencing
their learning performance. A total sample of six classrooms of high schools was selected
purposively for the study. The existing physical interiors were recorded and compared with the
BISrecommendation. The resultsrevealed that classroom size, window size, illumination level
on students desktop were found to be less than the recommended BI'S standards. Also furniture
dimensions such as bench height and desk height were found to be higher than the standard. It
can be concluded that there is a need to redesign the interiors of the classroom for improved
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comfort of the users.

Ci Idren are the wealth of every country. A school
is a place of work for children. Schools, being
heideal settingfor promoting learning, stimulate
positive change among children and subsequently, inturn,
the community. Special attention should be paid to meet
the needs of this group, constituting one fifth of our
country’s population (Khader, 1997).

A classroomissuitablefor learning when it supports
the acquisition of knowledge and skills and thus, has a
positive influence upon the learning process. Teaching
and learning are more effective in a well-designed
environment, just as performance can be increased at
well-designed workplaces. As at other workplaces, the
familiar essential principlesof ergonomic design should
be applied at places of learning, i.e. in classrooms. An
ergonomicaly well designed classroomimproveslearning
and achievement. It also leadsto improved performance
and satisfaction of the students. Theenvironment inwhich
one teaches is just as important as the material being
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taught. The internal physical environment consists of
variables like lighting, ventilation, temperature, noise,
furniture, colour, humidity, shape and sizewhichinfluence
thelearners comfort, their work performance and mental
efficiency (Kumari, 2003). Oneof theimportant physical
environment considerationsin classroomislighting which
has long been overlooked by administrators as a
secondary consideration in classroom designin terms of
budget during the planning process. Thedesign of suitable
classroom furniture is complicated by the fact that
classroomwork involves avariety of tasks and postures
but also by the diversity of students’ body dimensions
(Yeats, 1997). Anthropometric studies in schools have
found that classroom furniture was mismatched with
large numbers (sometimes as many as 80-100 %) of
students and research has indicated that |earning might
be affected asaresult (Parcells et al., 1999 and Legg et
al., 2003). The application of anthropometric datain a
conventional way (designing for the 95" percentile) is
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not expected to meet the needs of thelargest and smallest
children. In practice, school furniturefitsfar fewer than
95 per cent of children (Karwowski, 2006). Also it is
important for schoolsto have furniturethat hel ps students
to sit comfortably for longer periods, so they can
concentrate on learning. Many studies (Grimesand Legg
2004; Corlett, 2006 and Trevelyan and Legg, 2006)
indicated that thereisaneed for ergonomically designed
interventionsto make classrooms suitable placesfor long
periods of sitting for study. The study conducted by
Savanur et al. (2004) aimed at studying classroom
interior environmental condition of aschool in Mumbai,
India. They found that mean area of classroom was
34.04 sg.m and the average class strength of 55 students
which was much higher than the acceptable class
strength. Also they found the meanillumination level of
the classroom interiors as 157.5 lux. Winterbottom and
Wilkins (2009) reported that mean illuminance of the
classrooms were ranged from inadequate (38 lux) to
excessive (in excess of 2500 lux — the upper limit of the
meter) and al so they found that in many classrooms, high
illuminance levels in one area of the classroom were
accompanied by much lower levelsin another area, which
itself could contribute to enhanced visual discomfort and/
or reduced task performance. Research studies
highlighted that both natural daylight and appropriate
artificial illumination are critical tothequality of student
performance, lighting should be carefully addressed in
new construction and modernization projects of classroom
design. Hence, the available illumination on the student’s
workstation should be considered. Thus, the present study
was aimed to study the existing classroom interior
environment of the high schools of Dharwad.

B RESEARCH METHODS

The study was conducted in Dharwad city of
Karnataka. The selection of High schoolswas based on
purposive sampling. A total sample of six high schools (3
government school s and 3 private school s) was sel ected
for the study. One classroom of 9" standard from each
school was selected for taking the measurements of
existing interior. For recording the existing classroom
physical environment of the selected classrooms, a
checklist was developed. Theinformation on classroom
interior componentsviz., classroom size, clearance space
between the furniture, furniture dimensions, clearance
spaceavailablefor students, chalkboard dimensionswere
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recorded by using non-stretchable metallic measuring
tape and illumination level wasrecorded by using digital
lux meter (LX-101A). The lux meter was used for
measuring both natural and artificial light in the selected
classrooms at different time intervalsi.e., at 10 am, 1
pm and 4 pm. The data was collected during the month
of June — July, 2014 and the general weather condition
wasfound to be cloudy day with drizzling. Also asample
of 200 students was selected for further data collection
regarding their opinion on classroominteriors.

B RESEARCH FINDINGS AND DISCUSSION
Theresearch findings obtai ned from the study have
been discussed under the following sub-heads:

Existing physical interior of the classroom :

Itisevident from Table 1 that mgjority of the selected
classroomswerelocated in the ground floor (school 1to
4). The area of the classrooms varied from 28 sg.m to
57.26 sg.m., with one school (school 2) fulfilledthe BIS
recommendation (50.37 sq.m) and the remaining schools
werelessthan the standard. The ceiling height wasfound
to bevaried from 9 ft to 12 ft in the selected classrooms
except in one classroom (school 1); it was 22 ft high, as
the roof of the classroom was made of red clay tiles.
The common classroom flooring was observed to be
cement flooring, kadappastonesand mosaic tileswhereas
the walls were made of cement plastered with white
wash in most of the classrooms. Window floor arearatio
in the selected schools (6.56 to 11.05 %) were found to
belessthan BIS recommendation of not lessthan 15 per
cent of thefloor area, except in school 4, it wasfound to
be 15.78 per cent. Thesill height varied from aminimum
of 50 cmto 77.5 cm in the selected classrooms which
was found to be within the recommended sill height of
80cm. In school 1 (95 cm) and school 4 (140 cm), thesill
heights of the windows were found to be abovethe BIS
recommended level which might prevent the natural
daylight to fall on the work surface area of students.
The door dimensions varied from 6 ft to 7 ft in length
and 3 ft to 4 ft breadth in the selected classrooms. The
doors of all the classrooms were made of wood except
inschool 3, it was metal.

Existing classroom furniture :
A combined unit of bench and desk (ded desk model)
for three seaters was the common type of furniture in
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all the selected classrooms. Majority of the classroom
furniture in the selected classrooms was found to be
made of wood. There was a distinct variation in the
dimensions of classroom furniture (Table 2). Regarding
the existing bench height (40-50 cm), it was found to be
higher than the BIS recommended seat height (38.3 cm)
which would result in the underside of the thigh muscles
being compressed and causing discomfort and restriction
in blood circulation. The existing bench depth (22.5 to
30 cm) was narrower than the BIS recommended seat
depth of 35-37 c¢cm; the bench length (105 to 150 cm)
was found to be sufficient for seating arrangement of 3
students according to BIS standard (38 cm per student).
None of the classroom benches had backrest for back
support.

Desk height (65 cm to 80 cm) was found to be
higher than the recommended height (64.3 cm) in
majority of the selected schoolsexcept in school 5, which
might results in the working arm to be raised and to
compensate this, the shoulders had to be raised or
abducted placing a stress on the deeper posterior neck
muscul atureto provide stabilization of the head posture.
The measurements of existing desk length and desk depth
were found to be lower than the BIS standards. Also
underneath of the desk height from the floor was found
to be lower than the BIS standard (58 cm) for 50 per
cent of selected schoolswhile, it wasfoundto behighin
the remaining 50 per cent of schools. The provision of
footrest under the desk was found and its height varied
from 7.5 cm to 12.5 cm. The slope of the desk (2° to
10° was less in all the classroom desk against the
recommended slope (16°). The space between bench
and desk was fixed and its distance ranged from 17.5
cm to 25 cm. Thus, both the existing bench and desk
measurements of the selected schools were not in

conformance with the BIS recommendation, this could
results in the students to adopt awkward posture and
cause discomfort in the form of pain in various body
parts.

Existing illumination level on students desktop :

Table 3 presents the existing illumination level in
the selected schools of Dharwad. The data presented in
the tabl e disclosesthat only school 1 under government
management and school 5 and 6 under private
management had combination of natural day light and
artificial light. In school 1, the existing meanillumination
level in the morning (57 lux) was comparatively more
than afternoon (28 lux) and inthe evening (37 [ux). The
daylight on the student’s desktop in the classroom of
school 1 comparatively wasmoreinthe morningthanin
afternoon and in the evening. However, mean daylight
was found to be 41 lux which was comparatively bel ow
than the BIS recommended illumination level (150 - 300
lux). However, when artificial lighting was considered
aong with daylight, the mean illumination level was
increased to the extent of 69 lux inthemorning, 35Iuxin
the afternoon and 44 lux in the evening.

In school 2, the mean illumination level wasfound
to bemorein the afternoon (285 lux) thanin the morning
(232 lux) and evening (167 lux). Overall, the mean
illumination (228 lux) on the students desktop wasfound
to be within the recommended lighting level. However,
window floor arearatio (10.48 %) was found to be less
than the recommended ratio (not lessthan 15 % of floor
area), but themean illumination level (228 [ux) wasfound
to be within the recommended level. In school 3, the
illumination level inthe morning (258 lux) and afternoon
(365 lux) was more and within the recommended level
but it was less in the evening (67 lux). Overall, mean

Table 3: Existing illumination level on students desktop in selected schools of Dharwad

Illumination level (lux)

Schools Source of lighting Morning  Afternoon Evening Mean BIS standard (1S 8827:1978)
School 1 Natural light alone 57 28 37 41 150 - 300 lux on students desktop
Combination of natural and artificial lighting 69 35 a4 49
School 2 Natural light alone 232 285 167 228
School 3 Natural light alone 258 365 67 230
School 4 Natural light alone 259 380 98 246
School 5 Natural light alone 91 260 69 140
Combination of natural and artificial lighting 109 284 206 200
School 6 Natural light alone 84 146 45 91
Combination of natural and artificial lighting 90 154 67 104
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illumination level (230 lux) waswithin the recommended
range even though the window floor area ratio (11.05
%) was found to beless than the recommended ratio. In
school 4, except inthe evening (98 lux), theillumination
wasfoundto be sufficient during morning and afternoon.
Ingenerd, theillumination level (246 lux) on the students
desktop was found to be within the recommended level
with thewindow floor arearatio (15.78 %) of morethan
the recommended ratio.

In school 5, the mean illumination level in the
morning (91 lux) waslessand it increased to 260 [ux in
the afternoon and then decreased to 69 |ux in the evening.
The mean natura illumination was found to be 140 |ux
which was almost nearer to the recommended lighting
level. When artificial lighting was adopted, lighting level
in afternoon (284 [ux) and evening (206 lux) wasfound
to reach the recommended range but it was less in
morning (109 1ux). Inschool 6, themeanillumination level
in the morning (84 lux) was less when compared to
afternoon (146 lux) and lesser inthe evening (45 lux). In
combination with artificid lighting, themean illumination
level was increased. The overall mean natural
illumination level on the student’s desktop was less (91
lux) and it was 104 lux in combined illumination. Both
the illumination level was found to be less than the
recommended illumination level. Thewindow floor area
ratio (8.90 %) was also found to be less than the
recommended ratio.

Conclusion :

Theresults of the study reveal ed that considerable
variation between the BIS recommendation and the
existing physical interior parametersviz., classroomsize,
window size, furnituredimensionsand illuminationlevel.
Especially furniture dimensi ons such asbench height and
desk height were found to be higher than the standard.
Thiscouldlead to problemslikefatigue, muscular stress
and pain discomfort in different body parts also could
resultsin studentsadopting poor posturewhile performing
their classroom activities. The poorly illuminated
classrooms could result in visual fatigue and discomfort
for the students. It can be concluded that thereisaneed
to redesign the interiors of the classroom for improved
comfort of the users.
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