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ABSTRACT

Working with a computer is done in the time period long
enough. Computers are the best medium currently in
appearance and way of working, because computers can assist
in completing the work more quickly, efficiently and very
easy to use. With the convenience offered by computers,
almost all of the work can be done with a computer. The
computer is a needs in supporting the work and a good
communication tool.

Computers is useful in life, but can also cause problems for
users, can affect the computer user's health. Using of the
computer can cause eye fatigue, general fatigue and stress,
due to not understanding in determining the temperature,
light, the eye distance to the computer and work load in the
room. To be able to know due to computer use like the eye
fatigue, general fatigue, stress and to the increase learning
outcomes, research is done with a sample 15 of people with
the same subject design. In this study sought differences a
variable before and after the repair is done by performing a
recalculation on temperature and light intensity for get
standardized conditions. Standard conditions obtained are
expected to reduce complaints: eye fatigue, a common
complaint, workload and stress to improve learning outcomes.
The difference in the data before and after the repair, the
analysis is done using independent-sample t-test (t-test group),
at the 5% significance level.

After a redesigned on the environmental temperature is
obtained decreases the standard cold temperatures people
Indonesia work, of were condition originally 28.00 degrees C
be 25.83 degrees Celcius, illumination of 110 lux to 246.67
lux. Distance from the eye to the computer 48.267 be 66.300
cm. Eye fatigue decrease by 60%, general fatigue decreased
by 44.1% and job stress decreased 60% so that occur increase
in the learning outcomes by 18%. It can be concluded that due
to the improvements made to the environmental standards can
reduce Eyestrain and stress in work.
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1. INTRODUCTION

The computer is a tool used to facilitate in solving problems
on the job. A wide range of computer equipment being traded
in the market and the market share of this tool is to reach
young children and the elderly. Computers can be used to
communicate over long distances each other at a distance
almost unlimited with low cost. The computer was created in
the form of a very attractive in different colors shapes and
sizes. Computer capabilities continue to evolve, for to meet

the desire the criteria of market share. With the growing
capabilities of computers and accessories that are owned,
making the computer more interesting.

Computers used as a means of practicum in a computer lab at
the department of Electrical Engineering. The use of
computers which no notice of the conditions of temperature,
lighting, noise, and the workload can cause eye fatigue and
stress. As a result of the fatigue and stress can affect the
learning outcomes. Besides the temperature, lighting, noise,
and workload, distance see the eyes a computer must be fully
maintained to avoid faster eye fatigue. The results of a
preliminary study conducted get the eye fatigue score by 81%
and stress work-related  86%. The results of a preliminary
study looked eyestrain and work stress were high enough,
cause to be done an improvement through a study to
determine the effect of temperature, lighting, noise, and
workload against eyestrain and stress.

From the description above be must there are improvements
on temperature, lighting, noise and workload in the lab which
is used practicum student of Information Engineering
University of Udayana to derive eyestrain, general fatigue and
stress. Redesign conducted in a computer lab is an
improvement on the temperature and lighting with to perform
recalculations and improvements made on the a noise if the
noise be at a disturbing rate.

2. MATERIALS AND METHODS

The material in this research is the student which practicum
on computer lab at the University of Udayana Elektro
Technique with a sample 15 people, who ordinary to use the
computer. Tool data retrieval used in this study is a
questionnaire to measure the level of eyestrain, workload and
stress. Retrieval of data on temperature and illumination with
a thermometer and a wet-dry, lux meter. Noise is measured
with a sound level meter.

Differences environmental data, eyestrain and stress tested by
using independent sample t-test, at a significance level of 5%.

3. RESULTS AND DISCUSSION

3.1 Environmental Conditions

Environmental conditions are conditions of temperature,
lighting and noise at the time of the study. Environmental
conditions are conditions of temperature, lighting and noise at
the time of the study. Environmental conditions in the
laboratory where the research done redesign or repairs to get
the appropriate environmental conditions. For temperature
and lighting performed recalculation in accordance with the
needs of temperature and light intensity. And the noise did
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not done repairs because of the noise before and after the
repair did not affect the results of research p> 0.05.

Table 1. Analysis test the difference of environmental
conditions in the laboratory of computer
department of electrical engineering

Before Redesign  After Redesign

Variables The Mean Value Value
Difference t =]
Mean sD Mean sD
Temperature
0
of Dry( C) 28,00 0,50 2583 0,76 2,17 4,91 0,04*
Temperature
0
ofWet( C) 2367 1,04 20,83 0,58 2,84 471 0,04*
Humidity
(%) 7267 404 6217 058 10,50 525  0,03*
Noise (dB)
(A) 3387 807 3377 763 0,10 0,30 0,78
The Light
Intensity
(lux) TL R
2x36 watt 110,00 11,83 246,67 8,16 -136.67 23,29  0,001*

Paired Samples T Test, (p<0.05.

3.1.1 The Temperature of the Environment

The results of measurements temperatures in the lab with an
area of 55.09 m and height 3.44 m obtained dry temperature
before redesigned the average temperature of 28.00 C and dry
temperature data obtained after the redesign is 25.83 C.
Different test results showed a large value of p = 0.04. That
means the dry temperature between before and after the
redesign significantly different with p value <0.05
experiencing decreased by 7.75%. With the obtained
temperature  25.83 degrees Celsius in accordance with
National Standards of Indonesia. This condition can affect the
body at the time of studing in the laboratory. This finding is
appropriate with a report by the Indonesian National Standard
03-6572-2001 about on design of ventilation systems and air
conditioning in buildings in Indonesia, to design the room
generally 25 + 1 degree Celsius. With a temperature of 25.83
degrees Celsius is in accordance with the national standards of
Indonesia. At standard temperature is already felt cold to work
in the room on the conditions a Indonesia people. Wet
temperature average a before redesigned was 23.67 C and
wet temperature average after redesigned was 20.67 C. The
analysis showed that the value of p = 0.04. That means the
wet temperature before and after redesigned differed
significant p <0.05, a drop in wet temperature between before
and after was redesigned adalah 12.67%. This condition can
affect fatigue at the time of studing in the laboratory.

Average humidity before redesigned is 72.67% and Average
humidity after redesigned is 62.17%. This finding in
accordance with the the findings of the research Centre of
Meteorology and Geophysics Agency Region Il for the
period June 2008 Denpasar, which is between 62 to 92% (Bali
Province , 2008). Humidity in the computer lab should be
given attention, because in the laboratory conducted
practicum in a confined space, so there is no air circulation.
This is done so that moist air does not affect the student body
who do practice in the laboratory and humid air can cause the
body to become weak because conditions are too moist.
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3.1.2 Intensity Light

In the computer lab Department Elekto almost entirely using
electricity for lighting. The position and layout of the room is
not suitable for use sunlight which causing glare. Conditions
lighting before redesigned uses two lamps TL2x36 watt. The
intensity of light produced an average of 110.00 lux and after
the recalculated uses eight lamps obtain light intensity was
246.67 lux. Increased light intensity as big as 136.67 lux for
get standards. Increased the intensity of light is is intended so
that the eyes do not tire quickly and can improve learning
outcomes.

3.1.3 Noise

Noise is also a risk factor in the work, so the noise must be in
standard conditions specified in the noise classification on the
office (Manuaba, 1998). Noise must be controlled properly to
be able to produce the expected working conditions. The
results of the average noise before redesigned the computer
lab amounted to 33.87 dB (A) and noise average after
redesigned is 33.77 dB (A). Thus the noise level after the
redesigned was also very quiet on the classification that is
between 30-40 dB (A) (Manuaba, 1998). Ibach77 (2008)
stated that the noise limits that make the work environment is
comfortable at 60 dB (A). So the noise in this study, between
before and after the redesign includes a category calm. Noise
that occurs in this study do not affect the results of research
because p> 0.05 or before and after the redesigned is the same
noise level. Conditions of Noise in the computer lab which
closed and away from highway traffic does not affect the
results of lab work. For it condition level noise before and
after practicum is the same that is at the level of classification
calm.

3.2 Distance Eyes Against the Computer

Table 2. Analysis of Distance a eye With Computers
Before and the After Repair (N=15)

Before Redesign  After Redesign

. . Value  Value
Variables Difference
of t of p
Mean SD Mean SD
Distance
eyes to
Computer 48.267 4.964 66.300 1.192 18.033 16.620 0.000

Paired Samples T Test, (p<0.05.

Average distance of the student eye against computer before
done the repair is 48.267 + 4.964 and after done repair is
66.300+1.192. The results of analysis which were obtained
from repair the distance the eye to the  computers is the
differently and meaningful with p <0.05. The results of this
analysis can affect in reducing eye fatigue. There are some
opinions say that: most operators computer choose a distance
between 45-75 cm (FEOSH. 2008). Recommendations
distance view to the computer from 45.7 to 71.1 cm has been
recognized by the ergonomics standard (Sweere. 2007;
Wilkinson, 2006). According to TWCC (2007) more people
choose the sight distance to the computer between 50.8 to 66
cm.

3.3 Workload

The workload is load received by students while performing a
job due to practicum itself. Workloads can also be accepted
by the students due to the additional workload as a result of
the environment (temperature, lighting and noise) are not
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appropriate. Workload before and after the improvements can

be seen in Table 3.

Table 3. Analysis Workload Before and After Repair (N =
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on labor at cucuk section in PT. Iskandartex Surakarta.
Siswatiningsih (1998) states that there is a significant
relationship between the intensity of illumination with
eyestrain labors sewing machine operator at PT. Rodeo

15) Semarang. Aryanti (2006) states that there is a significant
Before relationship between lighting and temperature with eyestrain
) After Redesign with p <0.05 (p = 0.024). Findings Sumardiyono (2004) and
. Redesign . Value Value R - . . A
Variables Difference ~ ofp S|swe_1t|n|n_95|h (_1998) have in common on this study namely
use light intensity 250 lux. Legaloperate (2009) found that
Mean  SD Mean  SD approximately 77% the monitor users which is not ergonomic
will have complaints on the eye. According to Dewi, et al
Workload (20009) states that there is a correlation between the old using a
Before computer with eye fatigue for 8 hours.
Practicum 31333 1.234  31.267 11 0.067 1 0334 The conclusion that can be drawn from the above findings is
the addition of light intensity can lower power eye
Workload accommodation so that eyestrain be experienced decreasing.
After
Practicum 67.667 2717 37.800 4.057 29.867 27.498  0,000* 35 General Fatigue on Time Doing
. Practicum
Difference 36.333 2992 6533 3.925 29.8  27.290  0,000* Fatigue is a result of working a result as from environment

Paired Samples T Test, (p<0.05.

(temperature and light) that does not comply with the
conditions of employment. Working conditions such as
temperature and light affect the student body and can
accelerate fatigue. Fatigue before and after the improvements

Workload after practicum before and after the repair
decreased with a mean of 29.867 (44.1%). This suggests that
the improvements made through improvements to temperature
and lighting are very successful in reducing the workload.

made can be seen in Table 5.

Table 5. Fatigue analysis Before and After is Performed

Repair (N=15)

; Aft
3.4 Fatigue Eye . o
L Lo Before Redesign
Eye fatigue can be caused by poor lighting, thus adversely Variables Redesign Mean Value  Value
affecting the student to see at the computer in the computer Difference  oft ofp
lab Udgyana University Department qf Electrical En.glnleermg. YPTT— YT
In addition, the distance of the monitor to the subject's eyes
are too close can accelerate eye fatigue. Tirtayasa, et al General
(1989) states that employees who work in _close proximity to Fatigue
the object in the long term and conditions that are less Before
compliant lighting can cause eye fatigue. Practicum 31.333 1234 31267 1.100 0.067 1.000 0.334
Table 4 Analysis of Eyestrain Before and After Repair General
(N=15) Fatigue
Before Redesign ~ After Redesign After
Variables The mean value value Practicum 67.667 2717 37.800  4.057 29.867 27.498  0,000*
difference of t of p
Mean SD Mean SD i
Difference
Eyestrain 36333 2992 6533 3925  20.800  27.290  0,000*
Before
Practicum 9200 1014 8933 1223 0267 1468 0.164 _
Paired Samples T Test, (p<0.05
Eyestrain . .
After The mean score of general fatigue after practicum and before
Practicum 31.600 2.028 12733  2.017 18.867  39.573  0.000* the redesigned was 67,667 + 2717, the mean score of general
fatigue after practicum and after the redesigned was 37,800 +
4057. The mean score decreased general fatigue after done the
Difference 22400 2.063  3.800 1521 18.600  42.833  0.000*

repair is equal to 29 867 (44%). Thus it is certain that after the
temperature and lighting improvements occur the decline in

Paired Samples T Test, (p<0.05.

The results score eyestrain after practicum before the
redesigned was 31.600 + 2.028. Seeing the results of eye
fatigue scores were obtained prior to the redesign, this
condition can interfere so need done redesigning. Score
eyestrain after practicum after the redesign was 12,733. This
eyestrain is different meaningful with p <0.05. Decreased
eyestrain by 60%. Reduction of eye fatigue is caused by the
addition of the light intensity as big 136.67 lux.

According Sumardiyono (2004) there was a highly significant
correlation between the intensity of the lights with eyestrain

the general fatigue.

3.6 Of Occupational Stress

Results from an average score of job stress prior redesigned
from 29.98 + 0.39 (total value> 24 = high stress). Having
redesigned the stress level to 16.28 + 1.10 (total score of 10-

24 =

stress level becomes). Job stress before and after

redesigned significantly different with value p <0.05 and

occur decreased by 18.867 (60%).
Table 6. Analysis Stress Before and After Repair (N=15)
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Before Redesign After Redesign

i The mean value value
Variables .
difference of t of p
Mean sD Mean N

of
Occupational
Stress Before
Practicum 9.200 1.014 8.933 1.223 0.267 1.468 0.164
of
Occupational
Stress After
Practicum 31.600 2.028 12.733 2.017 18.867 39.573  0.000
Difference 22.400 2.063 3.800 1.521 18.600 42.833  0.000

Paired Samples T Test, (p<0.05

Stress can affect the student body because the student a work
in its not natural state. Stress caused by the environment such
as the lack of regulation on the temperature that causes fatigue
and stressful. Lack of light intensity that causing working with
unnatural way caused stress and practicum in the computer
lab conducted on condition monotonic, this affects the onset
of job stress.

Conditions laboratory are not standard potentially be a cause
of stress, difficulty concentrating and decreased work
productivity. If the laboratory is not comfortable, heat, air
circulation is inadequate, the room was too crowded by people
and working tools, working environment less clean, noisy,
impacted big on the comfort of work that causes stress.

3.7 Learning Outcome

Improvements to temperature and lighting will affect the
workload, eye fatigue, general fatigue and stress. Learning
outcomes measured by the length of time working on and test
score of student learning. Improvement scores on workload,
eye fatigue, general fatigue and stress of work will affect
increase in the learning outcomes.

Table 7. Analysis is Learning Outcomes Before and After
Repair (N = 15)

Before Redesign After Redesign

. Mean Value Value

Variables .
Difference of t of p
Mean sb Mean sb

Old do
the exam
(minutes) 104.000 5.682  84.600 2.473 19.400 10.980  0.000*
Value
Test 70.800 3.629  82.867  3.925 12.067 -9.949  0.000*

Paired Samples T Test, (p<0.05

Increased the average of learning outcomes is seen from time
a needed to do the exam is decreased 19.400 minutes and test
scores increased with scores value of 12.067. Improved
learning outcomes due to improvements made is 18%. Thus,
improvements temperature and lighting can affect the learning
outcomes.

4. CONCLUSION

Based on the description of the above discussion can be made
the following conclusions,
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1. Improvements in temperature, light intensity and adjust the
distance of the eye with a computer is done to reduce eye
fatigue, general fatigue and workload. Decrease eye
fatigue, general fatigue and workload can reduce job
stress.

2. Work stress affects student in computer lab at a worrying
rate, that can affect learning outcomes. To reduce work
stress, needed is repairs on temperature, light intensity by
do re-calculation so as to improve learning outcomes.
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