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ABSTRACT

Companies that own heavy equipment require regular maintenance. The amount of workload received
by mechanic in the repair and maintenance section of heavy equipment units causes them to experience
physical fatigue and frustration due to the workload and working hours being conducted outside of
normal working hours. This study aims to determine the workload of mechanic at PT. Statika
Mitrasarana. Data collection was carried out through direct observation of the mechanic, distribution of
questionnaires, and interviews regarding the workload. The analysis of workload was conducted using
the National Aeronautics and Space Administration Task Load Index (NASA TLX) method. From
the results of the mechanic workload, an overall average of 83.6 was obtained. The highest workload
has an average of 92.66 and the lowest 65.33. On the most dominant indicator of workload the physical
demands have an average of 348. The measurement findings can help management consider additional
steps, such as reducing and redistributing the mechanic workload.
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INTRODUCTION

Every human resource has tasks and needs that correspond to their abilities [1]. When used
in the context of the workplace, work performance usually refers to standards of quality and
productivity [2]. Every employee must be able to complete and carry out their tasks and duties
during working hours [3]. Every human activity generates a workload, whether it is light,
moderate, or heavy [4]. The quantity of work that an employee is required to perform is known
as their workload. In a business or organization that is the outcome of regular time and labor
volume [5]. In construction projects, the use of heavy equipment is expected to speed up the
work. Each piece of heavy equipment in the company requires regular maintenance or servicing
to optimize the performance level of the heavy equipment to remain constant. In performing
work, mechanic will face a lot of physical and mental pressure [6]. PT. Statika Mitrasarana is a
construction/contractor company that handles small projects such as irrigation, drainage,
roads, bridges, and projects in the districts of West Sumatra. PT. Statika Mitrasarana uses
construction vehicles such as heavy equipment. Construction vehicles require proper repair,
maintenance, and care before being deployed to the field. In the repair and maintenance phase,
human labor it is required for this work. During tasks such as servicing, engine tune-ups,
electrical work, and all those activities, they are burdened with a heavy workload.
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In this condition, where the mechanic experience physical fatigue and feel frustrated due
to the workload and working hours that extend beyond normal working hours, such as when
the working hours can increase if the damaged heavy equipment needs to be repaired
immediately because the heavy equipment is very much needed. Physical and mental fatigue
will eventually affect focus while working. These conditions can also potentially reduce
awareness of safety and health. The Job Creation Law Number 11 of 2020 regulates general
working hours in Indonesia based on this rule, which is 7 hours a day or 40 hours a week for
six working days, and 8 hours a day or 40 hours a week for five working days [7].

Measurement of workload can be conducted using various methods such as Defence
Research Agency Workload Scale (DRAWS) [8] and Subjective Workload Assessment
Technique (SWAT) [9], so many methods can be used to measure workload . In this study, the
author used the NASA TLX method. The NASA TLX method is simple and efficient, with good
validity in measuring workload subjectively. There is another relevant study titled "Workload
Analysis Using the NASA TLX Method at CV. Bahagia Jaya Alsindo." It can be concluded that the
highest mental workload is experienced by the hammer mill production operator during the
measurement process and the material cutting workload, with an average operator workload
value of 76,67, indicated by a mental demand workload and a temporal demand workload value
of 75,00 [10]. The NASA TLX method measures six indicators of workload as follows Mental
Demand, Physical Demand, Temporal Demand, Own Performance, Frustration Level, & Effort.

Workload

Workload is the difference between the amount of effort required to complete a task and
the amount of effort that can be tolerated [11]. Morally, activity tasks are heavier because they
involve brain work rather than muscle work [12]. Excessive workload can affect employees'
health and cause them to become more tired and stressed, which in turn reduces their
performance [13].

Mechanic

The ability to address customer issues well, kindly, and according to expectations is an
important part of testing. Therefore, mechanic reliability guarantees the success rate of what
has been done [14].

NASA TLX Method

According to Sandra G. Hart from NASA-Ames Research Center and Lowell E. Staveland
from San Jose State University (1988), they collaborated to create NASA TLX because they
wanted a sensitive and simple subjective evaluation to be used in assessing workload [15].
NASA-TLX uses a six dimensional technique to measure mental, physical, time, performance,
frustration, and effort demands.

Therefore, the author will analyze the mental workload on mechanic at PT. Statika
Mitrasarana, which causes physical and mental fatigue leading to a lack of focus at work.

METHOD

The type of this research is quantitative [16]. The research location is at PT. Statika
Mitrasarana J1. Khatib Sulaiman No.89, Ulak Karang Sel., Kec. Padang Utara, Kota Padang, West
Sumatra 25173. The object of this research focuses on mechanic. Using the NASA TLX method,
which consists of six indicators: Mental Demand, Physical Demand, Temporal Demand, Own
Performance, Frustration Level, and Effort.

Analysis of mechanic workload data using the NASA TLX method with categories as follows:
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Weighting
Respondents were asked to choose one of the two indicators that they believe carries a greater
workload in the job. The peer option matrix of the NASA TLX dimension is shown in Table 1.

Table 1. Peer Option Matrix of the NASA TLX Dimensions [17]

Ranking
Respondents are asked to evaluate the six indicators of workload. The rating scale is shown in
Table 2.

Table 2. Rating Scale [18]

Indicator Scale

1. Mental Demand (MD)
How great are the difficulties faced by a mechanic when performing
repairs, replacements, maintenance, and upkeep on heavy equipment? 0-100

2. Physical Demand (PD)
How much physical effort is required by a mechanic to perform repairs,
replacements, maintenance, and servicing on heavy equipment? 0-100

3. Temporal Demand (TD)
How long do mechanic have to work to repair, replace, maintenance, and
heavy equipment? Is the work done quickly and exhaustingly, or slowly
and allowing time for breaks? 0-100

4. Own Performance (OP)
How effective are mechanic in repairing, replacing, maintaining, and
servicing heavy equipment? 0-100

5. Frustration Level (FR)
How many mechanic feel confused, unsafe, or uncomfortable when
performing repairs, replacements, maintenance, and servicing on heavy 0-100
equipment?

6. Effort (EF)
How much effort is required by a mechanic to perform repairs,
replacements, maintenance, and upkeep on heavy machinery? 0-100

Calculating the product value
In calculating this product, where the rating and weight are multiplied to obtain results from 6
indicators (MD, PD, TD, OP, FR, EF) [19].
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Product value = Rating x Factor weight (D

Calculating weighted workload (WWL)
Obtained from the product of the weight multiplied by the rating, then summed up.

WWL= ) Product value (2)

Calculating the average WWL
By dividing WWL by a total weight equal to 15. Here is the formula used to perform the
calculation.

Average WWL =Y’ Product value (3)
15

Score interpretation
After obtaining the results from the weighted workload (WWL) value, the score can be
determined based on the workload category [11]. The workload score is shown in Table 3.

Table 3. Workload Score

Workload category Value
Low 0-50
Medium 51-79
High 80-100
RESULT AND DISCUSSION

Results

The data that has been obtained will be processed using the NASA TLX calculation. A
summary of the NASA TLX calculation results shown in Table 4. The NASA TLX calculation for
one of the mechanic is shown in Table 5 and the recap of the WWL (Weighted Workload) values
for the mechanic shown in Table 6.

Table 4. Summary of NASA TLX Calculation Results

No Name Age Indicator Weight Rating WWL
1.  Rahmad Sutejo 48 years MD 2 80 1390
PD 4 100
TD 4 90
(0)3 1 90
FR 1 80
EF 3 100
2. YoviJenery 40 years MD 1 60 980
PD 4 70
TD 2 50
OopP 1 70
FR 5 70
EF 2 60
3.  Febrinaldi 48 years MD 3 80 1360
PD 1 80
TD 0 60
0)3 5 100
FR 2 70
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No Name Age Indicator Weight Rating WWL
EF 4 100
4, Jefisa 38 years MD 1 50 1260
PD 5 90
TD 4 80
(0)3 3 80
FR 0 50
EF 2 100
5. Tomilmran 36 years MD 2 70 1210
PD 5 90
TD 3 80
(0)3 2 70
FR 1 60
EF 2 90
6.  Satria Wahyudi 48 years MD 4 70 1170
PD 3 80
TD 2 70
Oop 1 70
FR 3 80
EF 2 100
7. Tugiyono 69 years MD 2 60 1210
PD 4 90
TD 3 70
(0)3 2 60
FR 0 60
EF 4 100
8.  Jumardi 42 years MD 2 80 1390
PD 4 90
TD 3 100
(0)3 3 90
FR 0 80
EF 3 100
9.  Andra Putra 40 years MD 2 60 1260
PD 4 90
TD 4 90
OopP 3 80
FR 0 70
EF 2 90
10. Ahmad Junaidi 48 years MD 1 60 1310
PD 5 100
TD 3 90
OopP 2 80
FR 1 50
EF 3 90
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Table 5. NASA TLX calculation for one of the mechanic

Rahmad Sutejo
Indicator Weight Rating Weight x Rating
Mental Demand 2 80 160
Physical Demand 4 100 400
Temporal Demand 4 90 360
Own Performance 1 90 90
Frustration Level 1 80 80
Effort 3 100 300
WWL 1390
Average WWL 92,66

Table 6. Recapitulation of WWL (Weighted Workload) Values for Mechanic

No Name Average WWL Workload Category
1. Rahmad Sutejo 92,66 High
2. Yovi Jenery 65,33 Medium
3. Febrinaldi 90,66 High
4, Jefisa 84 High
5. Tomi Imran 80,66 High
6. Satria Wahyudi 78 Medium
7. Tugiyono 80,66 High
8. Jumardi 92,66 High
9.  Andra Putra 84 High

10. Ahmad Junaidi 87,33 High

Average 83,6
Discussion

The results of data processing using the NASA-TLX method were obtained by calculating
the individual product/respondent values, WWL, and the final NASA-TLX score. The ranking
value for the product/respondent is multiplied by the weighting value corresponding to the
content of the questionnaire filled out by the mechanic. The results of measuring workload
using the NASA TLX method show that mechanic have an overall average workload of 83,6. The
highest workload has an average of 92,66 and the lowest of 65,33. From six NASA TLX
indicators (MD, PD, TD, OP, FR, EF), those with the highest scores consist of 6 people because
they have WWL scores above average, while those below average consist of 4 people. This
shows that mechanic have different workload for each individual while work. The diagram
shows the results of the workload of mechanic as shown in Figure 1.

80 —Average

Average WWL
u
<]

Name

Figure 1. Diagram of the Average Workload of Mechanic
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Comparison of NASA TLX Score Elements

Comparison of NASA TLX score elements shows which indicator is the most dominant.
Based on the results of summing each indicator and dividing by the number of respondents, it
can be noted that the most influential factor on the workload of mechanic at PT. Statika
Mitrasarana is the physical demand indicator, which is 348. The work of a mechanic requires
strong and significant stamina when performing tasks as a mechanic. Repairing, disassembling,
assembling, and maintaining heavy equipment requires strength because heavy equipment is
specifically designed for earthmoving operations and construction tasks. The components and
engines of heavy machinery are larger compared to light vehicles, which makes mechanic feel
fatigued. The solution for the company in addressing this issue is to provide additional
mechanic to work when heavy equipment is urgently needed. Therefore, physical demand has
the highest average compared to the other indicators. After physical demand, it is followed by
the effort and temporal demand indicators, which are 255 and 230, respectively. Then the
performance and mental demand indicators were 190 and 139. Then the frustration level
indicator is 92. The comparison diagram of the NASA TLX score elements is shown in Figure 2.
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Figure 2. Comparison Diagram of NASA TLX Score Elements

Recommendation for Improvement
Aspect of Physical Demand

Aspect of Physical Demand in a mechanic environment, physical strength is highly
prioritized because the energy expended must be significant and strong in performing tasks, as
well as maintaining a clean working environment. The average produced in the Physical
Demand is 348. The proposed improvement is to provide additional mechanic in the work
process if heavy machinery is highly needed. Creating a supportive work environment, such as
improving the physical conditions of the workplace to make it more comfortable and healthy
for working.
Aspect of Effort

Effort in heavy equipment repair work, despite limitations in ability and lack of expertise,
serves as a driving force to complete tasks. The average Effort produced is 255. The
improvement suggestion is to create a structured task design, such as providing clear task
instructions, relevant skills training so that mechanics feel more prepared and confident in
their work, and offering mentoring or coaching to help mechanics face challenges in their work.
Temporal Demand Aspect

Temporal Demand Aspect or time requirement, the mechanic job has a work hour set by
the company, which is around 8 hours. Working hours outside of normal working hours or
overtime also occur during work. The average produced in Temporal Demand is 230. The
proposed improvement is to adjust overtime for mechanic to prevent unwanted serious work
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accidents. Provide space and limit overtime work if it exceeds, and give adequate rest time
according to the work performed.
Performance Aspect

A good performance aspect can be said to be the mechanic performance in carrying out
their work. The average produced in Own Performance is 190. The improvement suggestion for
performance is to provide mentoring or coaching to help the mechanic face challenges in their
work and to appreciate every performance result achieved by the mechanic in servicing heavy
equipment, such as by giving awards.

Aspect of Mental Demand

The average produced for Mental Demand is 139. A small number of mechanic feel that
their skills in tasks such as disassembly, assembly, and repair of heavy equipment are lacking
or that they do not have the ability to work on heavy equipment. The proposed improvement
is to hold training activities for mechanic who have not yet mastered those skills in order to
enhance their abilities as heavy equipment mechanic.

Aspect of Frustration Level

In the aspect of Frustration Level, the average produced is 92. The improvement suggestion
is to provide training or course activities for mechanic to enhance their skills and increase their
knowledge about heavy equipment. Providing stress management programs such as counseling
or stress management workshops.

The aspect that indicates a high workload is found in the Physical Demand aspect. The
Physical Demand aspect has an average of 348, which can be interpreted as a main focus for
mechanic in their work because it requires strong physical ability when working with
something heavy, such as heavy equipment mechanic. Physical Demand affects Mental Demand,
Temporal Demand, Performance, Frustration Level, and Effort.

CONCLUSION AND RECOMMENDATION

Conclusion

The results of measuring workload using the NASA TLX method show that mechanic have
an overall average workload of 83,6. The highest workload has an average of 92,66 and the
lowest of 65,33. From six NASA TLX indicators (MD, PD, TD, OP, FR, EF), those with the highest
scores consist of 6 people because they have WWL scores above average, while those below
average consist of 4 people. This shows that mechanic have different workload for each
individual while work.

Based on the results of summing each indicator and dividing by the number of respondents,
it can be determined that the most influential factor on the workload of mechanic at PT. Statika
Mitrasarana is the physical demand, which is 348. Repairing, dismantling, assembling, and
maintaining heavy equipment requires physical strength because heavy equipment is
specifically designed for earthworks and construction tasks. The components and machines of
heavy equipment are larger compared to light vehicles, which makes mechanic feel fatigued.
Therefore, physical demand has the highest average compared to other indicators. After
physical demand, it is followed by the effort and temporal demand indicators at 255 and 230,
respectively. The performance and mental demand indicators are at 190 and 139.Then the
frustration level indicator was 92.

Suggestion

The results of this measurement can help management consider further actions, such as
reducing and reallocating workload for tasks with above average scores from mechanic.

Based on the proposed improvements, the Mental Demand aspect for mechanic includes
conducting training sessions for mechanic who have not yet mastered the skills to enhance their
abilities as heavy equipment mechanic. In the aspect of Physical Demand, if the work is too
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complicated and cannot be done alone, then provide additional mechanic first if heavy
equipment is urgently needed and create a comfortable and healthy physical work
environment. In the aspect of temporal demand, provide space and limit overtime work if it
exceeds, and give sufficient rest time according to the work being done. Then, the aspect of
mechanic performance should include mentoring or coaching to help mechanic face challenges
in their work and Providing stress management programs such as counseling or stress
management workshops while also appreciating every performance result achieved by the
mechanic in their work as heavy equipment providers, such as giving awards. Creating a
structured task design, such as providing clear task instructions and relevant skills training, so
that mechanic feel more prepared and confident in their work. It is expected that future
research will examine the company's work processes in more detail to identify issues that
require immediate attention.
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