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Article history: This study aims to manage laboratory management and nautical simulators at
Submitted: January 1, 2022 Marine Science Polytechnic of Semarang and Polytechnic of Surabaya.
Final Revised: January 7, 2022 Methods This research uses a multi-status study (multiple-site case study) in
Accepted: January 11, 2022 two institutions. This study uses interview guide instruments, observation
Published: January 31, 2022 sheets, and a list of documentation studies. The results showed that the
Keywords: laboratory management of Marine Science Polytechnic of Semarang and
Laboratorium Polytechnic of Surabaya was said to be good. With qualifications in planning,
Management, supervising, managing, supervising laboratories and nautical simulators.
Model Recommendations Laboratory planning and nautical simulators at Marine Science Polytechnic of
Multiple Site Case Studies Semarang go through 4 (four) stages, the procurement preparation stage, the
Nautical Simulators selection preparation stage, the selection implementation stage, and the

contract implementation stage and handover of work results. Meanwhile,
planning for laboratories and nautical simulators at Polytechnic of Surabaya
is divided into 2 (two), procurement of new goods and maintenance. The
findings in this study are emphasized on the results of data collection through
interviews and documentation sent by resource persons to researchers. And
the conclusion of the study shows that the quality management of both marine
Science Polytechnic of Semarang and Polytechnic of Surabaya has been
running well according to the procedure.

INTRODUCTION

Indonesia is an archipelagic country that has 17,504 islands. These islands are
surrounded by a very wide sea of almost 5.8 million km2, leaving 2/3 of the area as an
ocean. With this area covered by seawater, Indonesia takes advantage of the potential to
become a maritime axis country in Asia and internationally (Rustam, 2020). As a
maritime axis, the development of the shipping industry and fishing industry is also
increasing (Saragi et al., 2018). The increase in the shipping industry is indicated by data
that there is an increase in the number of ships with a carrying capacity of 3,000 TUEs
totaling 13 in 2019. This condition indicates that there is an increase in the volume of
ship transport (Bappenas, 2019).

The increasing volume of ship transport is a sign that Indonesia's maritime sector is
moving forward (Santoso et al., 2019). However, this increase in the volume of ship
transportation is not supported by the availability of human resources (HR). There is a
release from the Ministry of Transportation (2020) at this time. Indonesia still lacks
skilled human resources for sea transportation shipping, shipping, machinery, ports,
fishing technology, marine aquaculture technology, and marine product processing
technology (Setiawan et al., 2021). Maritime human resources available as many as 340
thousand seafarers, with 262 people working in the country and 78 thousand people
working abroad (Sitoris, 2016). This amount still cannot cover the need for human
resources in the marine sector, there is still a shortage of 18 thousand seafarers at the
officer level and 25 thousand at the branch level.

IJORER: https://journal.ia-education.com/index.php/ijorer 110


https://journal.ia-education.com/index.php/ijorer
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1587288326&1&&2020
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1587288607&1&&2020
https://crossmark.crossref.org/dialog/?doi=10.46245/ijorer.v3i1.192&domain=pdf&date_stamp=2022-01-31
https://creativecommons.org/licenses/by-sa/4.0/
https://doi.org/10.46245/ijorer.v3i1.192
https://crossmark.crossref.org/dialog/?doi=10.46245/ijorer.v3i1.192&domain=pdf&date_stamp=2022-01-31�

Management and Recommendations of Nautical Simulators and Laboratory: Multiple-Site Case Study

The need for maritime human resources is very lacking when viewed from the
quantity (Lesmini & Purwanto, 2017). Therefore, it is necessary to increase the quantity
and quality of human resources. Quality needs to be done as an effort to educate and
train human resources as an effort to improve at this time (Sudarsana, 2016). Education
in Maritime Education institutions and similar to Shipping Polytechnics is an important
reason to increase the quantity and quality of maritime HR needs in Indonesia
(Herlambang & Setiawan, 2017). This education itself is related to the supply of human
resources in the waters, ports and their safety on both commercial and non-commercial
shipping. The need for shipping human resources can be obtained through the role of
this maritime educational institution (Harsono, 2020).

However, the existence of the above maritime educational institutions such as the
Maritime Science Polytechnic (PIP) Semarang and the Surabaya Poltekpel still does not
meet the supply and demand. There is very little demand for maritime personnel.
Marine Science Polytechnic of Semarang and Poltekpel can only meet percent of the
total demand for maritime personnel. Moreover, currently maritime personnel are
required to have superior quality (Hidayat, 2021; Daris, 2019), have high IT skills and be
able to operate tools proficiently (Pratama & Iryanti, 2020). Demands in the real world
of work like this are a challenge in itself at Marine Science Polytechnic of Semarang
educational institutions and Surabaya Poltekpel.

The characteristics of the two institutions that have similarities and differences make
the analysis interesting, but this study does not examine the overall management of the
laboratories and simulators owned by the two institutions. The research was limited to
laboratories and navigation simulators because, in these laboratories and simulators,
the highest number of damage to facilities and infrastructure was found compared to
other laboratories and simulators. damage to facilities and infrastructure will interfere
with learning and training activities (Amalia & Maryati, 2021). Both educational
institutions are vocational education institutions that are quite prominent and have
produced many graduates, especially for competence in the shipping field.

This analysis considers not only the similarities between the two institutions but also
the differences between them. This condition is the basis for conducting multi-site
studies at the two educational institutions with a focus on laboratory management and
nautical simulators. The laboratory and simulator were chosen as research subjects,
because for both educational institutions the laboratory and simulator are learning
facilities and media to educate students in exploring, shaping, and building cognitive,
affective, psychomotor, and intuitive potentials. So based on the explanation that has
been explained, the researcher intends to research laboratory management and nautical
simulators at Marine Science Polytechnic of Semarang and Polytechnic of Surabaya. The
objective of this research was to describe and analyze the planning, organization,
implementation and supervision of laboratories and nautical simulators at the
Semarang Maritime Sciences Polytechnic and Surabaya Polytechnic.

RESEARCH METHOD

General Background

This study uses a qualitative design. The reason for using a qualitative design is
because this study aims to describe and analyze the phenomenon of the two-place site.
In addition, because the research aims to describe the current state of the object of
research by describing the facts that occurred. In general, this research is also field
research with the type of case study, namely a multi-case study. The type of multi-
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status study (multiple-site case study) in this research is to analyze in-depth data
regarding the management of laboratories and simulators in different places, namely
Marine Science Polytechnic of Semarang and Polytechnic of Surabaya .

Participants

This research was conducted at Marine Science Polytechnic of Semarang and
Polytechnic of Surabaya regarding the use of laboratories and navigation simulators.
The sampling technique was carried out based on the similarities and characteristics
that were almost the same by the two places but had special characteristics that stood
out from the two institutions.

Instrumen and Data Collection

This study uses interview guide instruments, observation sheets, and a list of
documentation studies. The three instruments used were made based on the research
focus assisted by theoretical studies. Then the data collection technique was carried out
through in-depth interviews or in-depth interviews with several informants,
observation, and documentation.

Data Analysis

Multi-site case study research on laboratory and simulator management, the data
analysis used is an analysis that adopts the analysis process of Miles. The data analysis
process includes stages in the form of 1) data condensation, 2) data presentation, 3) data
collection, 4) conclusion drawing. The design of the research qualitative data analysis
model is presented in Figure 1.

Data
Presentation

Data
collection

Withdrawal
of Conclusion

Data
Condensation

Figure 1. Design of research qualitative data analysis model.

Procedure and Research Design

This research was designed with a multi-site case study. The research design of a multi-
site study was carried out with the following procedures; 1) develop theory to be able to
lead to case selection; 2) the process of collecting and selecting data on each site; 3)
perform data analysis for each site, 4) cross-site analysis; and 5) conclude from the
research results. The research design procedure is described in the form of a flowchart
in Figure 2.
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Figure 2. Flowchart research from marine science polytechnic of semarang and
surabaya polytechnic.

RESULTS AND DISCUSSION

Laboratory Planning and Nautical Simulator at Marine Science Polytechnic of Semarang and
Polytechnic of Surabaya

Laboratory planning and nautical simulators have their plans and the technician team
has their respective duties and roles. The staff at Polytechnic of Surabaya have their
respective duties, which are divided into several sections. Each staff knows laboratory
and nautical facilities and infrastructure. The need for planning goods owned by
Polytechnic of Surabaya is obtained as follows.

Tabel 1. Material for planning.

No Materials needed Needs per group Unit
1  Life Buoy 15 item
2 Life Jacket 100 item
3 Red Hand Flare 100 item
4  Smoke Signal 100 item
5  Safety shoes 50 pair
6 Masker 10 item

Laboratory planning and nautical simulators are divided into 2 (two) namely
procurement of new goods and maintenance, every month the technician team reports
if there is damage, then the procurement team decides to replace it or just do
maintenance. The following is a list of maintenance and procurement at Poltekpel 2019.
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Figure 1. Number of procurement and maintenance at poltekpel in 2019.

Based on the chart table above, it can be concluded that the planning of the
laboratory and sim simulator is more for the maintenance of facilities and infrastructure
than the procurement of goods. The difference in numbers which is quite significant
between procurement and maintenance, the number of maintenance of facilities and
infrastructure is quite high, which can minimize the budget that comes out. Wiratma
(2015) states that good management does not only increase the procurement of goods
but also requires intense maintenance. Based on the results of an in-depth analysis
based on interviews and the results of data checks, it was found that planning findings
by the Marine Science Polytechnic of Semarang poltekpel were 1) Planning (planning)
carried out by Marine Science Polytechnic of Semarang was the process of deciding
what activities, how to carry them out, when, and by whom. 2) Planning is done to
avoid mistakes in taking actions that cause losses for Marine Science Polytechnic of
Semarang. 3) Planning is determined carefully for everything that will be carried out,
what resources are provided to support its implementation (humans, laboratory
materials and equipment, budget), a schedule of activities that includes the target time
needed to carry out all processes. 4) Planning here is a systematic, analytical, logical
thought process about the activities that must be carried out, the steps, methods, human
resources, energy, and funds needed to achieve the goals that have been determined
effectively and efficiently. 5) Planning is intended to plan the concept of a laboratory
and the nautical simulator itself. This means that before the laboratory is built, one must
first know for what purposes and for whom the laboratory is used.

In Marine Science Polytechnic of Semarang, planning is carried out in several stages,
namely the procurement preparation stage, the selection preparation stage, the selection
implementation stage, and the contract implementation stage and handover of the
work, while at the Surabaya Poltekpel using two ways, namely with new maintenance
and maintenance, for the maintenance of new goods. . For maintenance of old goods
with two stages, namely maintenance by technicians or by vendors from the laboratory
and simulator.The results of the planning findings at Marine Science Polytechnic of
Semarang and Surabaya obtained the arrangement of the diagrams in Figure 2 and
Figure 3.
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Procurement Election Contract Handover of
preparation preparation Execution Stage work

Figure 2. Planning at marine science polytechnic of semarang.

Planning

New procurement [ Tendance ]

Figure 3. Planning at the surabaya shipping polytechnic.

Organization of Laboratory and Nautical Simulator at Marine Science Polytechnic of
Semarang and Polytechnic of Surabaya .The organization of laboratories and nautical
simulators at Polytechnic of Surabaya is by dividing the tasks of each technician in each
laboratory or nautical simulator. Each technician holds several laboratories and
simulators, organizes laboratories and nautical simulators by taking care of the facilities
and infrastructure every day before they are used by cadets or training participants.
Researchers took data through interviews by several informants or sources. One of the
interviews was conducted by informant TL 2d. that is.

"If what I do I leave it neglected, the treatment is only physically
cleaning, Ms. Clean the room and keep the equipment, those are
special tools too. Sometimes we have to go to a vendor who does it
like that. In certain cases, we can't do the maintenance ourselves,
right, we have to call someone. Yes, for now that is the condition,
because most of the activities are on campus 2 here.” (TL2D. W.10.
89-98)”

Based on the interview excerpt, one laboratory room or nautical simulator is used in
turn by the cadets and all cadets must learn to practice in the laboratory or nautical
simulator room. The limited space makes sometimes every class over time in the use of
the laboratory or nautical simulator. If the use of laboratories and nautical simulators is
over time, one class must give in, or use the option of dividing into two groups in each
practice. This will reduce the level of damage to the laboratory (Geetha, 2021; Suseno et
al., 2019; Nurabadi et al., 2018).
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So based on the activities of organizing the two places between Marine Science
Polytechnic of Semarang and Poltkpel Surabaya the following results were obtained,
recording equipment, making item codes, reporting goods, lighting, laboratories must
be designed in such a way as to avoid direct sunlight penetration, making room
ventilation so that air contamination does not occur. as a result of chemical
experimentation. Sufficient energy sources, adequate water supplies, and the last is the
existence of safety facilities.

Implementation of Nautical Laboratory and Simulator at Marine Science Polytechnic of
Semarang and Polytechnic of Surabaya
The implementation of the laboratory and nautical simulator at Polytechnic of Surabaya
is used in turn by each cadet due to space limitations. All cadets must practice even
though the use of laboratories and nautical simulators is used alternately. There is one
of the interview results obtained during the data collection process, namely:

“For one class, usually, 23 people have already been appointed.

Seven people entered. Usually two hours. One lesson. Depending

on the teacher, maybe 30 minutes. As much as possible all should

be. Must all. I don't know if it will be overtime or how everything

has to be. Maybe the teacher is wrong. It's okay, if it's not like that,

for example, in this lab, there are four trends and then they change

it, sharing two pieces of training and two pieces of training."

(TL2A. W.07. 81-110)”

Meanwhile, the implementation of the Semarang PIP laboratory and simulator has
been regulated by standard operating procedures (SOP) for the use of laboratories and
simulators. In anticipation of supporting implementation during the process of using
laboratory work units and simulators, carrying out management implementation
involves three things, namely maintenance, storage, and deletion. So far, the obstacles
in carrying out laboratory maintenance and maintenance occur when repairs must
involve third parties/vendors. Almost all of the vendors for simulators at Marine
Science Polytechnic of Semarang come from abroad, which costs a lot of money to bring
them in. So that the overall implementation of the SOP laboratory and simulator has
been carried out according to SOP standards. SOPs are required during the
implementation process. In working in the laboratory, it is also necessary to anticipate
existing accidents. And accidents often occur due to negligence and attitude factors
(Indrayani & Sulianti, 2014). So it is very necessary to first educate practitioners in the
implementation of laboratories and simulators (Darwin & Budiyanto, 2021).

Laboratory Supervision and Nautical Simulator at Marine Science Polytechnic of Semarang and
Polytechnic of Surabaya.

Supervision of facilities and infrastructure is carried out in almost every practical
activity that takes place in all laboratories and simulators belonging to Marine Science
Polytechnic of Semarang. One form of supervision carried out is to record and recap the
utility reports on the use of laboratories and simulators. The report obtained shows the
number of uses that are not evenly distributed in each laboratory and simulator at
Marine Science Polytechnic of Semarang. This happens due to several factors, one of
which is several simulator functions that are almost the same. The fact that teachers in
observing practicum activities are often involved with corrections for cadet students'
practicum preparations so that the observations made have not been maximized. As a
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limitation of supervision carried out by lecturers, sometimes technicians are involved in
supervising every practicum activity (Imansari, 2017).

Based on the research findings, it shows that the laboratory and simulator
supervision of Marine Science Polytechnic of Semarang 1) Supervision of practical
equipment is by good SOP principles, starting from making a list of needs based on a
priority scale by adjusting the available funds, 2) Supervision of the use of simulators in
cadet student learning detailed up to the daily schedule to the monthly schedule, 3)
Supervision of the procurement of practical materials does not meet the elements of
administrative financial accountability. 3) Laboratory supervision has been carried out
properly, especially by the head of the laboratory and the laboratory coordinator. While
the administration is still very lacking. This can be seen from several laboratory
administration books that have not been filled in for a long time. 4) Supervision of new
laboratory maintenance and repairs is carried out on the physical condition of the
building and furniture, while practical tools are still neglected. 5) Supervision includes
the laboratory substantially has been running well but managerially the administration
is not neat or orderly such as the register of laboratory users, there are still some steps
that are often missed.

Then the supervision of laboratories and nautical simulators at Polytechnic of
Surabaya includes checking the inventory list of laboratory needs and nautical
simulators, utilities using laboratories and simulators, carrying out maintenance and
repairs on laboratories. Where the results of in-depth interviews conducted by
researchers related to laboratory supervision and the Surabaya Polytechnic nautical
simulator obtained important points. The research findings show that laboratory
supervision is carried out as follows: 1) Supervision of practical tools is by good SOP
principles, starting from making a list of needs based on a priority scale by adjusting the
available funds. 2) Supervision of the use of simulators in detailed cadet student
learning up to the daily schedule to the monthly schedule. 3) Supervision of the
procurement of practical tools does not meet the elements of administrative financial
accountability. 4) Laboratory supervision has been carried out properly, especially by
the head of the laboratory and the laboratory coordinator. While the administration is
still very lacking. This can be seen from several laboratory administration books that
have not been filled in for a long time. 5) Supervision of new laboratory maintenance
and repairs is carried out on the physical condition of the building and furniture, while
practical tools are still neglected. 6) Supervision includes the laboratory substantially
has been running well but managerially the administration is not neat or orderly such
as the register of laboratory users, there are still some steps that are often missed. The
results above show that supervision is very important in improving organizational and
laboratory quality management (Nurabadi et al., 2018). It really needs more detailed
supervision so that the laboratory is well maintained, and all facilities are durable and
well-maintained. Turrahmah et al. (2020) states that a good effort in maintaining a
laboratory begins with anyone who is involved and arranges it in a professional and
structured organization so that facilities and infrastructure can be controlled safely.

Recommended Model

Monitoring of laboratories and nautical simulators at Polytechnic of Surabaya includes
checking the inventory list of laboratory needs and nautical simulators, utilities using
laboratories and simulators, performing maintenance and repairs on laboratories
(Turrahmah et al., 2020). From the results of the multi-case study analysis from the two
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research sites, namely Marine Science Polytechnic of Semarang and Polytechnic of
Surabaya , the results of the model recommendations developed by the researchers
were obtained to obtain better management. The recommendation model is shown in
Figure 4 and 5.

Laboratory Management and Nautica Simulator

Marine Science Polytechnic of Semarang Ministry of Education and Culture
l Distribution of Infrastructure
Planning Delivery of Infrastructure
Implementing Information Must
—ﬂ Goods Record
—ﬂ Item Code Generation v
Organising F
( )
—ﬂ Goods Report
—ﬂ Goods Technician
Management
—ﬂ Safely stored Effective
Nautica labs
y —ﬂ Treated . and
simulators
Implementation F
—ﬂ In inventory
—ﬂ Execution monitoring \ /
A
SOPs available
\ 4
Kontroling Fragmentation
Recording
A 4 .
Time Management
Overcoming
Inhibiting Factors
Lecturer Engagement
Via AST
(Assistance, Support
v Environmental and Training)
Supporting factors
Leadership .

J

Figure 4. Management recommendations at marine science polytechnic of Semarang.
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Laboratory and Nautica simulator management starts from the planning agenda,
organizing to the implementation stage. The concept which states that realizing a
laboratory objective is effective is by G Terry's theory. This theory states that successful
implementation involves four basic components that must be considered, plus routine
and steady laboratory control and Nautica simulators. The implementation of lectures
that have been initiated and implemented by Marine Science Polytechnic of Semarang
and Polytechnic of Surabaya has been maximized. This indicates that the initial
purpose of manufacture and equipment has been achieved optimally. Turrahmah et al.
(2020) states that if the goals are well structured and the performance is active, it will
tend to get results above the standard.

This condition can be seen in Marine Science Polytechnic of Semarang with the
maximum use of planning. For example, lectures are still combined in class and the
practice room with other campus activities. Resources as the second element are seen to
be widely owned, namely, lecturers who have pedagogic competence of skills, almost
entirely sufficient and supportive. Pedagogy skills can provide support and motivation
(Triastika & Rahman, 2017; Malichatin, 2019). Based on the research findings and
discussion above, this research produces a laboratory model and a Nautica simulator
called the perfect laboratory and simulator Nautica model.

Then, based on the analysis of the needs and conditions of the laboratory and the
nautica simulator model of the Polytechnic of Surabaya , a recommendation model
from the researchers was obtained which was designed with the exposure of Figure 2.
The results of the recommendation model chart in Figure 8 show that management
begins with planning, organizing, implementing, controlling, overcoming factors, and
analyzing what are the supporting factors of the Surabaya Poltekpel. The researcher
recommends several designs to improve the management of Polytechnic of Surabaya
so that the control process is much better. The design presented in the form of a
recommendation model design is almost similar to the design model from Marine
Science Polytechnic of Semarang.

Planning for laboratories and simulators at Marine Science Polytechnic of Semarang
goes through 4 stages, namely procurement, preparation for selection, implementation
of elections, and implementation of contracts and handover of work results. Meanwhile,
planning for laboratories and nautical simulators at Polytechnic of Surabaya is divided
into 2 (two), procurement of new goods and maintenance. The technicians also carry
out the organization of laboratories and nautical simulators by procuring goods every 3
months. The implementation of laboratories and nautical simulators at Polytechnic of
Surabaya in terms of equipment is often not by what was ordered by the technician
team, the quality provided by the procurement field is far from the order so that the
ordered facilities can be used only a few times if it is not too damaged it can still be
used but if heavily damaged, the technician will make a report and then make an
official note for the procurement of new goods (Turrahmah et al., 2020; Pangestu &
Sukardi, 2019). Supervision of laboratories and nautical simulators is carried out in 3
(three) ways, namely by checking the inventory list for laboratory needs and nautical
simulators and carrying out maintenance and repairs on the laboratory. The weakness
of this research is that at the planning stage it only made observations at both sites after
data collection through interviews was completed, which was around February 2020,
but only made several visits to make observations. Then during the study experienced
problems related to the procurement of life jackets, so further research was needed by
recommending deeper studies related to life jackets. Is the life jacket worthy of being
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included in the capital goods category at Polytechnic of Surabaya because at Marine
Science Polytechnic of Semarang the life jacket is included in the consumables category,
although previously it was in the capital goods category.

Laboratory Management and Nautica

v v
Polytechnic of Surabaya Ministry of Education & Culture
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Planning Delivery of Infrastructure
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Figure 5. Management recommendations at marine science polytechnic of Semarang.
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CONCLUSION

Planning for laboratories and simulators at Marine Science Polytechnic of Semarang
goes through 4 stages, namely procurement, preparation for selection, implementation
of elections, and implementation of contracts and handover of work results. Meanwhile,
planning for laboratories and nautical simulators at Polytechnic of Surabaya is divided
into 2 (two), procurement of new goods and maintenance. The technicians also carry
out the organization of laboratories and nautical simulators by procuring goods every 3
months. The implementation of laboratories and nautical simulators at Polytechnic of
Surabaya in terms of equipment is often not by what was ordered by the technician
team, the quality provided by the procurement field is far from the order so that the
ordered facilities can be used only a few times, if it is not too damaged it can still be
used but if heavily damaged, the technician will make a report and then make an
official note for the procurement of new goods. Supervision of laboratories and nautical
simulators is carried out in 3 (three) ways, namely by checking the inventory list for
laboratory needs and nautical simulators, and carrying out maintenance and repairs on
the laboratory. The weakness of this research is that at the planning stage it only made
observations at both sites after data collection through interviews was completed,
which was around February 2020, but only made several visits to make observations.
Then during the study experienced problems related to the procurement of life jackets,
so further research was needed by recommending deeper studies related to life jackets.
Is the life jacket worthy of being included in the capital goods category at Polytechnic of
Surabaya because at Marine Science Polytechnic of Semarang the life jacket is included
in the consumables category, although previously it was in the capital goods category.
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