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ABSTRACT

The study was aimed at investigating the advantages of the habituation of
running maintenance and supervision over the practice learning process and
the learning achievement of the students of Mechanical Engineering Study
Program, Faculty of Engineering, Universitas Negeri Yogyakarta. It was
participatory classroom action research. The subjects were 80 third-semester
students grouped into the group C class. The data on the habituation of
running maintenance were collected using a questionnaire; those on the
students’ learning achievement were collected through documentation and
analyzed using a descriptive technique; those on the supervision intensity and
machine feasibility were gathered through observations and analyzed using
the descriptive qualitative technique. The findings showed that: 1.) The
implementation of running maintenance used the systems of coaching,
mentoring, and supervision with an optimal intensity of lecturers in teaching-
learning machining practices; 2.) The habituation of running maintenance
was done through standard procedures, and the implemented action took three
cycles; 3.) The achievement of the habituation of running maintenance on
students during the implementation of teaching-learning practices was
characterized by the rapid job sheet completion that must be taken in one
semester; and 4.) With the habituation of running maintenance, the feasibility
of the existing machines in the workshop could be maintained.

This is an open access article under the CC-BY-SA license.
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INTRODUCTION

Educational institutions, especially those which are related to technology fields, require
adequate facilities for practicum teaching and learning. This means the capacity and diversity should
be met in accordance with the competence demands that students must master. Thus, educational
institutions are always required to prepare practicum facilities that students will use. On the one hand,
technological advances are unstoppable to affect the aspects of human life. It is viewed from the
technology used around us, ranging from equipment/machinery or industrial goods that are mecha-
nical, electrical to sophisticated or robotics.

Educational institutions always procure practicum facilities in the form of tools or machines.
Even they compete to get funded for the procurement of such practicum facilities. These institutions
compete to buy the facilities for investment reasons without noticing their quality and origin
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(Asiabaka, 2008). However, the aspects of maintenance and repair are ignored so that the practicum
facilities cannot function and work optimally.

Maintenance is considered an action that wastes time, energy, and cost (Firdaus et al., 2019).
Some even argue that the treatment will be implemented only if the machines or tools are broken and
not well-functioned. Those assumptions are incorrect because, as technicians, we have to remember
that the investments use enormous amounts of money and can be regarded as an asset to be main-
tained. Also, we have to remember that saving the asset can be done by implementing programmed
and scheduled maintenance (Hardt et al., 2021). According to Goyal and Maheshwari (2012), the
function of maintenance in the manufacturing industry is to make its proper contribution to profits,
productivity, and quality. It must be recognized as an integral part of the production strategy.

Educational institutions should realize the importance of the existence and role of mainte-
nance in ensuring the continuity, smoothness, and stability of the process of an educational activity
(Ekpoh, 2018). Based on a field experience, the abandonment of the maintenance generally resulted
from the existing bureaucratic procedures in the institution itself, especially the different opinions
from the existing management elements within the institution. Solving maintenance problems needs
an approach that takes into account all aspects of the existing functions within the educational
institution. A maintenance system should use a systematic approach that includes categories of
management techniques, administrative procedures, technological practices, maintenance personnel
management, and implementation controls. Of course, in the implementation, all these five elements
cannot be applied simultaneously, but at least there is a combination among the five elements or
adaptation based on the needs. In the Faculty of Engineering, Universitas Negeri Yogyakarta,
especially in the Department of Mechanical Engineering Education, practicum facilities consist of
machine tools, cutting tools, and measuring tools. There are 83 machine tools in total, consisting of
13 milling machines, 40 lathe machines, eight snap machines, 12 grinding machines, seven drilling
machines, two slot machines, and one electric discharge machine (EDM).

The observation result in the workshop showed that of 83 machine tools, 14 machines or
about 17% of the total machines in the machining workshop at the Department of Mechanical
Engineering Education had been severely broken. The damages have an impact on the implement-
ation of the practicum. The impact is a disruption of the students' achievement in mastering the
machining competence. From the analysis of the observation results, it is found that the ineffective
implementation of maintenance causes the damages of the machine tools. The maintenance that
should run on a regular basis cannot be done properly because there is no maintenance schedule,
fund, or culture in the students.

Most students do not fully understand the role of maintenance because they do not know the
benefits of maintenance. The results of preliminary observations showed that 85% of students never
did an inspection, initial setup, running maintenance lubrication, and repair of the machine to be
used. Such conditions may affect the work performance of the students. For instance, the resulting
workpiece of the product deviates from a predetermined standard. The condition is also worsened by
ineffective supervision conducted by the lecturers/instructors who are responsible for the practice
learning process. In addition, preliminary observation results showed that 90% of lecturers or instruc-
tors were not well-managed in conducting guidance, mentoring, and supervision to the students
related to the maintenance.

Due to some problems such as the condition and the limited number of the machines, the
broken machines, and the insufficient funds for maintenance, the readiness of practicum facilities is
not well-achieved. As a result, the ratio of the machine and the students is too high, so that two or
three students can use one machine. In other words, the available machines or tools cannot serve the
learning process optimally. Sukardi's et al. (2013) research showed that the preventive maintenance
culture had a good impact on the students' achievement in their learning practicum, as shown by the
job sheet completion that can be achieved two times faster. In addition, the preventive maintenance
done in the machining workshop positively impacted the feasibility of machine tools used by the
students. The results of this study indicated that preventive maintenance needed to be planned, sched-
uled, and conducted by every student who would carry out machining practices in the workshop.

To improve the students' understanding of the maintenance function, it is necessary to train
those who will carry out machining practices. Therefore, this study applied the culture or habit of
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running maintenance in the machining practices to the students in the Mechanical Engineering Study
Program, Faculty of Engineering, Universitas Negeri Yogyakarta. Running maintenance is one of
the preventive maintenance activities. If this activity is done regularly, the machine is expected to be
durable and always ready to use. In implementing it, lecturers are required to be active in assisting,
monitoring, supervising, and guiding the students to do it.

The practice learning process at the Mechanical Engineering Education Department, Faculty
of Engineering, Universitas Negeri Yogyakarta requires sufficient, well-planned, and structured
facilities and procedures. Its implementation requires seriousness and commitment either at the
managerial or operational levels. In the implementation, many obstacles are found, such as 1.) The
lack of practicum facilities; 2.) Many broken facilities since there is no maintenance; 3.) The undone
running maintenance program; 4.) The lack of funds for the practice learning process; 5.) The low
competence of lecturers or instructors; 6.) The lack of commitment of existing human resources
(lecturers, instructors, technicians, and managers); 7.) The ineffective management and process of
practicum learning in the workshop; 8.) The uneven early provisions of the students; and 9.) The
students' sincerity and work ethic do not support during the practice learning process.

The focused problem of this research is limited to the aspects of the practice learning process
concerning the issue of the habituation of running maintenance in the students and the supervision
intensity by the lecturer or instructor (lecturer's commitment and competence in teaching). The
research problems can be formulated as follows: 1.) What is the implementation of running mainte-
nance and supervision intensity in the practice learning process like?; 2.) What is the result of the
habituation of running maintenance in the students during the implementation of the teaching and
learning process of machining practices?; 3.) What is the result of the habituation of running mainte-
nance in the students' learning outcomes during the practicum?; and 4.) What is the achievement of
the habituation of running maintenance on the feasibility of machine tools in the workshop?.

Therefore, the objective of this research is to reveal the implementation of running mainte-
nance and supervision intensity in practicum teaching and learning, the achievement of the habitua-
tion of running maintenance in the students, the result of the habituation of running maintenance in
the students' learning outcomes in the practicum, and the result of the habituation of running
maintenance on the feasibility of machine tools in the workshop. The results of this study are
expected to provide an overview and input in the implementation of the maintenance running culture
and the supervision on the practice learning process at the Mechanical Engineering Education
Department, Faculty of Engineering, Universitas Negeri Yogyakarta.

Literature Review

Maintenance often used in factories, workshops, or laboratories has two basic meanings:
preservation and repair. Maintenance is defined as an activity to maintain and fix all facilities used
to keep them durable and ready to use at any time, while the repair is a refreshment activity of all
processes that have been broken or disrupted so that the facilities are able to function properly as the
prior condition (Hantoro & Sukardi, 1990). According to the dictionary, the term maintenance has
the meaning of preservation or repair. However, in the factory or industry, maintenance is defined as
a combination of all actions or activities performed in order to maintain the machine performance in
normal conditions.

Maintenance is defined as an act of keeping machines or tools to make them stay in a normal
condition and able to function properly (Gackowiec, 2019). According to ISO 14224:2016,
maintenance has been defined as the combination of technical and associated administrative actions
intended to retain an item or system or restore it to a state where it can perform its required function.
According to Gandhare and Akarte (2012), the key objective of maintenance is to ensure system
function (availability, efficiency, and product quality), system life (asset management), and system
safety with low energy consumption. Related to this, the operational activities to be performed are
conducting a routine inspection, setting the function of machines/tools routinely, performing daily
lubrication, and cleaning tools. Whereas “repair” is defined as an activity to fix all machine
components or equipment that has been broken due to certain uses (e.g., it is used for production).
Under operational conditions, these repair activities may include minor repair, major repair, and even
overhaul. Thus, in general, the main activity of maintenance is to maintain the continuity of the
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production process by conducting a regular inspection, repair, and overhaul. Figure 1 shows an
overview related to crucial maintenance.

Definition of
Maintenance

1 !

Mantaining (PM) &
Tepair

1

I =Inspection

Implementation: N
PM K =Minor damage
LK, M.B —p Cycle M = Major damage
B =Overhaul

1 X

Machine
Durability

1

Investments ) Return?

Figure 1. An Overview of the Crucial Maintenance

Maintenance is actually a combination of various activities aimed at keeping the machines
or tools in good condition and serviceable to the users. Thus, the main objectives of maintenance
activities according to Prokopenko and North (1996) are 1.) To optimize the reliability of equipment
and infrastructure; 2.) To ensure that equipment and infrastructure are always in good condition; 3.)
To carry out prompt emergency repair of equipment and infrastructure so as to secure the best
possible availability for production; 4.) To enhance, through modifications, extensions, or new low-
cost items, the productivity of existing equipment or production capacity; 5.) To ensure the operation
of equipment for production and for the distribution of energy and fluids; 6.) To improve operational
safety; 7.) To train personnel in specific maintenance skills; 8.) To advise on the acquisition,
installation and operation of machinery; 9.) To contribute to finished product quality; and 10.) To
ensure environmental protection. In order to support the production activities, machine operators
need to understand the philosophy of maintenance.

Thus, what should be done in the implementation of maintenance should be in accordance
with the expectations. On the other side, the quality of the final product is affected by both the
production process and the quality of maintenance (Pophaley & Vyas, 2010). There are several things
to consider in implementing and controlling the maintenance of machines or tools. Those things are
1.) The implementation and habituation of routine maintenance such as heating machine or tool
(running maintenance); 2.) The regular inspection of machinery or tools; 3.) The implementation of
preventive maintenance, including periodic inspections, periodic inspection reports, periodic replace-
ment of components, periodic settings, and testing; 4.) The participation of workers or operators in
maintenance activities; 5.) The administration of maintenance and repair of machines or tools; and
6.) The planning and approval of the maintenance by institutions, factory managers, and supervisors
(Dhillon, 2002).

People working in the maintenance section have to think about what they can give to other
sections or about the determinants of the success of a maintenance section. The key to success is
something that can support the maintenance in serving or providing other sections with appropriate.
The key to success is the factors that should be owned by the maintenance people, which include: 1)
Competent and skillful personnel; 2) Availability of machine/tool data; 3) Efficient flows of informa-
tion; 4) Clear operational instructions; 5) Availability of a standard operating procedure; 6) Ability
and willingness to make maintenance plans; 7) Self-discipline of personnel/workers/operators; 8)
Awareness of maintenance personnel; 9) Safety and security at work; 10) Accuracy at work; 11)
Adequate facilities at work; 12) Compatibility of work systems and procedures; and 13) Availability
of funds and spare parts (Subiyono, 1993).
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Shanmugam and Robert (2015) said that the concept of human factors is used for the
manage-ment of maintenance resources because human factors determine the success of main-
tenance. The concept is applied to shape the behavior and culture of safety in the workplace. Human
factors in maintenance are a pressing problem. The framework fields important insights regarding
the influence of human factors in maintenance decision-making. By incorporating various approach-
es, a strong framework for analyzing human factors is very important in maintenance, a culture of
maintenance will be created well (Sheikhalishahi et al., 2016).

Operationally, maintenance activities are divided into two main activities, namely planned
maintenance and unplanned maintenance. The planned maintenance consists of preventive mainte-
nance and corrective maintenance. There are two types of activities in preventive maintenance,
namely maintenance in the form of heating machines or tools (running maintenance) (Gackowiec,
2019) and maintenance that must stop the activities of all machines in a moment related to the addi-
tion of components or shutdown maintenance (Garg & Gupta, 1987). Furthermore, corrective mainte-
nance is an activity that can be divided into two. They are reparation because of damages and over-
haul (breakdown maintenance). In addition, unplanned maintenance is usually done because of
damages to the part of the machines or tools, which are very important in the factory (emergency
maintenance). For more details, see the following flow chart as shown in Figure 2.

Maintenance
|
J |

Planned

I Unplanne«
I 1 |
Preventive Corrective Emergen«
Maintenance (PM) Maintenance Maintenar
| (€M)
- Inspection .
-Setting c Adding Reparation due
- Lubrication omponents to damages
related to
Insvections Breakdown
Maintenance
Running
Maintenance
Shutdown

Maintenance

Figure 2. A Flow Chart of the Maintenance Type of Machines

RESEARCH METHOD

This study examines the implementation of the habituation of running maintenance and the
supervision conducted by the lecturer in the practicum class. This study is classroom action research
with direct participants (participatory action research). It is conducted by providing a direct involve-
ment of researchers from the beginning to the end of the process as a form of class problem-solving
actions. The main concept of action research, according to Lewin, consists of four stages, namely:
1.) Planning; 2.) Acting; 3.) Observing, and 4.) Reflecting.

The research was conducted in the workshop of the Mechanical Engineering Education
Department for four months. The population consisted of the students of the Mechanical
Engineering Department, Faculty of Engineering, Universitas Negeri Yogyakarta, and the sample
consisted of 80 students in their third semester. The data on the culture of running maintenance
were collected using a questionnaire. The data on the supervision intensity and machine feasibility
were gathered through observations, while the data on the practice learning process achievement
were collected from the lecturer's documentation, and the other data were collected through
direct observation on the practicum.

The data from the questionnaire and those on the students' learning achievement in the
practicum were analyzed by employing a descriptive technique, while those from the interviews and
observations were analyzed by using a qualitative descriptive technique to explain in detail all
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phenomena obtained from the field. The action undertaken in this study refers to a model of an
activity developed by Lewin. The cycles are: planning, implementation, observation, and analysis
and reflection. Planning phase identified the materials of the habituation of running maintenance
through various literature studies, relevant journals, and websites. The setting of the running mainte-
nance materials was done to select and sort the materials used according to the time and topic of the
practice learning process. The tryout of the habituation of running maintenance to the students was
conducted at Implementation stage. The students were observed during the learning process,
including how they performed the habituation of running maintenance.

At the observation stage, lecturers conducted the observation of the supervision intensity in
order to implement the habituation of running maintenance. The lecturers supervised, controlled, and
monitored the students’ activities in order to implement the habituation of running maintenance. This
observation was conducted to ensure that there was no misconduct during the implementation. The
last stage is analysis and reflection which is done by evaluating, revising, and correcting if there is a
discrepancy in the material, time, and teacher. The lecturers did the observations on the supervision
to ensure that the students had performed the habituation of running maintenance.

RESULT AND DISCUSSION

The observation prior to the implementation of the model resulted in the data on the machine
damage. The data were related to the frequency and location of the damage. The data on the damage
frequency showed machine damage during its use every day. The location of the damage was the
location of the component, which frequently experienced damages every day. Table 1 shows the
damage of components of various types of machines commonly used by students for practicum.
Before the running maintenance program was implemented, the damage frequency was irregular,
starting from once to four times a day. After the running maintenance program was implemented,
the damage could be reduced to once a day, especially for shaping, lathe, and milling machines. In
addition, the damages were mainly found only on the components that were often used. The
implementation of a running maintenance program had a positive impact, i.e., machine damages
could be minimized. The culture of running maintenance could be well achieved through three
cycles. However, this process still could not deliver optimal results; some aspects had not been
instilled in the students. For more details, see Table 2.

Table 2 explains that the implementation of running maintenance can be completed in 3
cycles. In the first cycle, = 62.5% of the aspects had not been well implemented, especially in
alignment, adjustment, lubrication, and some inspection aspects (= 12.5%). This means that the
students had not understood and could not interpret the importance of running maintenance. For
further actions, the teachers should provide guidance and assistance intensively to the students by
sharpening the meaning and benefits of running maintenance.

In Cycle 2, the success rate reached 62.5%, meaning that there was a very significant
improvement compared to that reached in Cycle 1. The most notable aspect that was not implemented
was the alignment aspect (18.75%), 12.5% in the adjustment aspect, 6.5% in the lubrication aspect.
Thus, in Cycle 2 there was + 37.5% of the aspects that were not implemented. This means that in this
cycle, the students started to play a role in the implementation of running maintenance.

In Cycle 3, the implementation of running maintenance could be done well; the students
could already feel the benefits of this activity. All aspects, namely inspection, alignment, adjustment,
and lubrication, ran well. One aspect of lubrication had not run yet, i.e., giving grease (+ 6.25% out
of 12.5% of lubrication aspect), and there were aspects that were not yet implemented optimally in
the adjustment aspect. These aspects did not run well because the facilities used for lubrication and
adjustment were inadequate; thus, they were not implemented.

In addition to the decreasing frequency of damage to the machine, implementing the
habituation of running maintenance also affects the students’ speed in completing the job. As shown
in Table 3, treatment groups 1 and 2 can complete five jobs in 8 weeks of practicum. While the
control groups: class B1.1 & B1.2 can complete only 2 - 4 jobs in 8 weeks, classes C1.1 & C 1.2 can
complete 2 - 3 jobs in 8 weeks, so can classes B2 .1 & B2.2, 2 - 3 jobs in 8 weeks. The differences
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in the number of jobs done are because the treatment group always performs running maintenance
first before carrying out the practice.

Table 1. The Damage Frequency on Machines

Machine . Damage Classification *) Damages
Num. e Component Unit M D Before SRM___ After RM
1. Lathe Tail Stock 4 times/day 1 time/day
Machine Head Stock
Cross Slide
Longitudinal Carriage
Gear Box
Machine Electricity
Machine Cooler
Machine Lubricants
Chuck
Engine Drive
Machine Frame
2. Vertical Arbor 3 times/ day 1 time/ day
Milling Engine
Machine Cross Slide
Longitudinal Carriage
Head Attachment
Gear Bpx
Machine Electricity
Machine Cooler
Machine Lubricants
Chuck A%
Engine Drive
Machine Frame

<< < <>

<<

3. Horizontal ~ Arbor v 2 times/ day Null
Milling Arbor Buffer
Machine Engine Drive

Cross Slide
Longitudinal Carriage
Gear Box
Machine Electricity \Y
Machine Cooler
Machine Lubricants
Chuck
Machine Frame
4. Shaping Engine Drive
Machine Long Stroke Regulator
Automatic Mechanic Unit
Chisel Holder
Machine Cooler
Machine Lubricants
Chuck
Engine Drive
Machine Frame
5. Grinding Machine Electricity 1 time/ day Null
Machine Chuck A%
Machine Frame
Gear Box
Engine Drive v
Machine Table
Spindle Machine
Radial Machine
Head Attachment
6. Pedestal Engine Drive 1 time/day Null
Grinding Machine Electricity
Machine Spindle Machine
Stone Grinding \
*) Clarification of Damages: K = minor damage; M = major damage; B = over haul

4 times/ day 1 time/ day

<<<< <
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Table 2. The Habituation of Running Maintenance of the Treatment Group

Num. Running Maintenance Aspects  Reflection on Cycle 1 Refelection on Cycle 2 Reflection on Cycle 3
Inspection
¢ Checlgng the machine’s Implemented Implemented Implemented
electrical system
o Checking and trying the
handle function Implemented Implemented Implemented
L. ¢ Che;ckmg the machine’s Implemented Implemented Implemented
indicator system
* Checking the machine’s Not implemented Implemented Implemented
work functions
o Checking the fragile parts Not implemented Implemented Implemented
o Checking the binding system Implemented Implemented Implemented
Alignment
* Setting the motion’s Not implemented Not implemented N(.)t yet optimally
conformity implemented
. - . . Not yet optimally
o Setting the motion’s equality Not implemented Implemented implemented
2. * Set‘qng the motion’s Not implemented Not implemented Implemented
uprightness
o Setting the moving
component’s joint and Not implemented Not implemented Implemented
alignment
* Setting thejomt, alignment Not implemented Implemented Implemented
and moving components
Adjustment
* Chggk ing the component’s Not implemented Not implemented Implemented
position
3. o Adjusting the sliding motion Not implemented Not implemented Implemented
* Checking and adjusting Implemented Implemented Implemented
clamps
o Checking and adjusting aids Implemented Implemented Implemented
Lubrication
¢ Chef:klng and adding Not implemented Implemented Implemented
4. lubricants
¢ Applymg £rease on some Not implemented Not implemented Not implemented
parts in need
Table 3. Students’ Task Accomplishment
Job
No. Grou, Note
P 1 23 456 7 8
1 Treatment Group 1 V V V VvV vV Accomplished in Week 8 71.42%
2 Treatment Group 2 V V V VvV vV Accomplished in Week 8 71.42%
3  BIl.1 &B1.2 Group vV V V Vv Accomplished in Week 8 50 %%
4  B2.1 & B2.2 Group vV oV Accomplished in Week 8 20 %
5 C2.1 & C2.2 Group V.V Vv Accomplished in Week 8 37.5 %

The inspection of machines enables the lecturers to know the function of components and
the positions among components so that the students can replace or adjust the machine components
to function perfectly. For example, whether the machine is suitable for use can be determined by
checking the machine’s electrical system, handle function, indicator system, work function, fragile
parts, and binding system. The treatment group always performs running maintenance so that the
machine is always in proper condition and works according to the machine’s geometric quality,
resulting in a higher quantity of jobs than that of the control group.
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CONCLUSION

The following conclusions can be drawn from the results of this classroom action research
in the implementation of running maintenance. The implementation pattern of running maintenance
employs guidance, mentoring, and supervision systems with optimal intensity by lecturers in
machining practices' teaching and learning process. The habituation of running maintenance can be
done well in three cycles. All running maintenance aspects such as inspection, alignment, adjustment,
and lubrication are running well. Some parts of lubrication aspects have not been implemented, i.e.,
applying grease (6.25% out of 12.5% of the total lubrication aspect), and some adjustment aspects
are not optimally implemented to the lack of facilities for lubrication and adjustment. Other results
also reveal that the student's achievement on the habituation of running maintenance during the
implementation of the practical teaching and learning process is marked by the fast completion of
the job sheets they take in 1 semester. With the habituation of running maintenance, the feasibility
of machining tools in the workshop can be maintained well, marked by the lack of damage to the
machine during the practicum activities.
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