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Abstract

The role of school laboratories is vital in helping junior high school students learn science. Many
schools have laboratory facilities but are underutilized. This study aims to optimize the role of
school laboratories through action research. In three cycles, the writer carried out the SMP
Negeri 2 Metro research and SMP Negeri 6 Metro. The first cycle carried out technical guidance
to the laboratory manager. Still, the results were not as expected due to communication problems
to understand the principal's importance of incomplete laboratory improvement. The second
cycle is carried out by mentoring the laboratory management. This includes the making of the
laboratory management, inventory, and labeling, and creating work programs. This cycle two
treatment also has not shown the results as expected. The reflection results found that the root
of the problem was that the teachers and the laboratory manager believed that practicum
activities needed time. So, it had to be carried out outside of class hours to require additional
time, effort, and cost. To overcome this problem, in the third cycle, a workshop on making a
practicum guide and Standard Operating Procedure (SOP) of practicum was developed
according to the lesson schedule, then a trial was conducted. Data collection uses documentary,
interview, and Focus Group Discussion (FGD) methods to explore the root of the problem and
the solution. Data processing uses a qualitative approach with steps: data collection, selection,
and grouping, tabulation, description, interpretation, and conclusions. Based on the results of
action research data analysis, it can be concluded: First, management improvement and
inventory of laboratory tools and materials as well as making practical SOPs, which are effective
in optimizing the role of science laboratories in supporting the learning process; Second, the use
of SOP practicum according to the lesson schedule is quite efficient in saving time, effort, and
costs. According to the results of this study, it is recommended that for the laboratory to be
optimal in supporting learning, laboratory management must be orderly equipped with SOPs,
and inventory of tools and materials must be good.

Keywords: science learning, laboratory management, practicum activities, effective
INTRODUCTION

Middle school children aged between 12 and 15 years, children of this age are in a level of thinking
between concrete and formal. According to Piaget, the phase of the intellectual development of
children: the pre-operational phase (ages 5-6 years), the concrete operation phase (13-14 years old),
and the formal operation phase (over 14 years old). The substantial operation phase of the child has
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been able to solve problems with their thoughts, and the proper operation phase of the child can connect
various variables, make predictions and evaluate through observation (Nasution 2000). The laboratory
is essential to connect field conditions (concrete operations) with laboratory conditions (formal
operations) as a bridge to facilitate the adaptation process of students' thinking in learning (Slavin 2019;
Suseno 2012).

New knowledge will feel odd if it is not relevant to the experience (Wiggins et al. 2005). Learning
new knowledge will be more meaningful if it is related to the knowledge or experience that is already
owned (Suseno 2014). For example, in studying the "electric current,"” the abstract phenomenon can be
felt with other senses. "Electric current” should be assisted with an experimental device to show the
existence of the electric current phenomenon and relate with their experiences, such as the phenomenon
of electric lights or a feeling of electric shock. So this phenomenon to be easily understood by students.
Therefore, the role of the practicum laboratory is crucial in helping students' thinking processes (Suseno
& Harjati 2016).

According to Jones et al. (2016) the laboratory can strengthen students' understanding through facts.
Gandhi et al. (2016) show that laboratory activities can improve two aspects: the development of the
experiment and students' abilities. Also, another research from Suseno et al. (2011) shows that
practicum combined with analogy can help discover abstract concepts. Yolanda (2011) found that
practicum can improve critical thinking skills. The results of other studies, Dittrich et al. (2016) found
that laboratory experiments on entropy events can enhance understanding of intuition through
knowledge and experience. Then Kemp et al. (2016) found that experiments can show the phenomenon
of light with many of its essential forms in relatively straightforward localized waves.

The above study results reveal that the role of the practicum is significant in science learning.
Rustaman (2010) suggests four reasons for the importance of practicum activities, namely: (1) it can
generate learning motivation, (2) it can develop science process skills (Saputra et al. 2021)), (3) become
a vehicle for learning with a scientific approach (Liana et al. 2020), and (4) strengthen students'
understanding through discovery (Haryadi & Pujiasturi 2019). Kohnle et al. (2012) revealed that
students could understand the concepts and processes with experimental activities. Suseno (2012)
found that the practical method can develop attitude, psychomotor, and cognitive learning outcomes.

The role of the laboratory is significant, both in the pedagogical aspects (such as the development
of learning methods and strategies) and the elements of developing students' abilities (mind-on and
hands-on). Riswanto & Dewi (2017) revealed that practicum learning could develop science process
skills and form the character of responsibility and collaboration. With experimental activities, learning
takes place as experts find theories, including observation, formulating problems, making hypotheses,
conducting experiments, analyzing data, and making conclusions called learning using a scientific
approach.

The study of Suseno & Riswanto (2017) found several obstacles in the use of laboratories: 1)
laboratory head officials are only an additional profession, 2) laboratory personnel have not mastered
laboratory work, 3) teacher motivation to use laboratories in learning is lacking, 4) laboratory
management is not good, 5) tools and materials experiments are challenging to find, 6) laboratory room
is often used for other irrelevant activities.

Science laboratory management needs to be improved to support the learning process. According
to Suseno et al. (2014) there are at least six types of inventory data for the administration of science
laboratories: format A (lab space plan), format B (lab facilities), format C (practicum equipment data),
format D (practicum material data), format E (human resource data) and format F (laboratory activity
schedule). Novianti (2011) found that: the contribution of science laboratory management and student
learning motivation is quite substantial on the effectiveness of the learning process. Paetkau et al.
(2013) found that simulations can help students prepare for practicum by up to 20%. The results of
Suseno & Riswanto (2017) found that when laboratory management is improved, the implementation
of practicum according to the lesson schedule does not interfere with other subjects.

The preliminary study results found that secondary school science laboratory infrastructure
standards had been fulfilled, but the laboratory personnel was insufficient. Therefore, it is necessary to
evaluate the management of laboratories in the school (Gustini & Wulandari 2020). Laboratory human
resources cannot yet manage the laboratory; guidance and assistance in laboratory management are
needed (Zuraida & Cahyadi 2021). Laboratory management is essential to empowering the school's
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laboratory facilities (Sauri 2020; Yohana & Apriana 2020). Good laboratory management must have
fundamental functions, organization, effective and efficient use of facilities, administration, and
safety.

Work security (Astuti 2020). Need to develop inventory system and laboratory administration based
on information technology (Arsul et al. 2021; Khaira et al. 2020). In addition, there also needs to be a
culture of occupational safety and security in the laboratory (Trasmini et al. 2021).

Educators and laboratory personnel have attended many training programs but have not been
implemented in schools. The problems include: individual aspects of training participants do not have
the motivation to work better, aspects of school management that do not facilitate the implementation
of training results, and aspects of training materials that are not suitable for school needs. Therefore, it
is necessary to conduct school action research entitled "How to Manage an Effective Laboratory for
Science Learning in Schools?".

METHODS

Writer researched in SMP Negeri 2 Metro and SMP Negeri 6 Metro. This study used a school action
research design to empower science laboratories in secondary schools. Several treatment cycles to
improve the science laboratory management system to create efficient practicum activities in
supporting the learning process.

The first treatment, technical guidance, is carried out to laboratory staff (Head of Labs and
Laboratory Assistants), which includes management, administration of tools and practicum materials,
and preparation of practicum programs. After that, reflection is carried out to see the impact and the
obstacles. The writer determined the subsequent treatment based on the findings in first cycle.

This school action research includes three cycles, and first cycle is carried out by technical guidance
of laboratory personnel. The second cycle, assistance in managing laboratory tools and materials,
especially laboratory equipment and materials inventory. The third cycle, with treatment, assistance in
preparing laboratory management manuals, creating work programs, and making standard operating
procedures (SOPs) for practicum implementation.

Data collection before and after treatment was carried out to determine the impact of each treatment
given. Data collection was carried out through tests, observation, interviews, and documentation. The
test is conducted in first cycle to measure the mastery of laboratory management before and after
technology guidance. Discussions, comments, and documentation are used to explore the constraints
of implementing technology guidance action plans.

Based on these data, reflection is carried out (involving researchers, laboratory personnel, and
teachers) to analyze constraints and choose the next treatment step. All data is then processed and
analyzed by comparing the conditions before and after treatment. Pre-test and post-test data were
obtained using normalized N-gain. Stages of qualitative data analysis include examination and
selection of data, grouping, and classification, tabulation of data, data analysis by deciphering and
connecting data with guidance on the focus of research. Then make interpretations according to
research problems and questions, and make conclusions.

RESULTS AND DISCUSSION
Condition

SMP Negeri 2 Metro and SMP Negeri 6 Metro already have science laboratory facilities and
infrastructure and head of laboratory and laboratory assistant. Laboratory utilization is not optimal due
to the following problems:

The laboratory staff has not met the standards.

Laboratory personnel has not mastered the principles and concepts of laboratory management.
Laboratory equipment and materials have not been properly administered.

Do not have a laboratory management manual and SOP.

The work program is not implemented.

. The science laboratory has not been used optimally in supporting the learning process.
xisting administrative documents:

Mo v s W~
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8.

Practical activities are incidental when the teacher takes the initiative to carry out the practicum.

1
2
3.
4.
5
6
7

Letter of assignment as laboratory head as an additional assignment.
Letter of assignment as a laboratory assistant.
Organizational structure.

Incomplete laboratory inventory book of tools and materials.
Several practical guidelines.

Order.

Student attendance list.
Laboratory works safety documents.
The results of the interviews revealed that all documents had not been implemented optimally.

Treatment Cycle 1: Technical Guidance in Laboratory Management

Treatment cycle 1 provides technical guidance to laboratory staff (head of laboratory and laboratory
assistant) with a pattern of 53 lesson hours (TABLE 1).

TABLE 1 Material of technical guidance for laboratory staff.

Lesson hours

No Material
1. Policy on Science Laboratories in Indonesia
2. Review the curriculum
3. Culture and National Character
4. Optimization of Laboratory Utilization
5. Laboratory Management
6. Laboratory Administration
7. Standard Operating Procedures (SOP)
8. Creating a Laboratory Workplan
9. Occupational Health and Safety
10.  Designing Practicum Guide
11.  Laboratory Equipment and Materials Inventory
12.  Practice using Measuring and Calibration Tools
13.  Maintenance of Practicum Equipment
14.  Practicum Equipment Repair
15.  Planning Field Practices
16.  Designing Simple Practicum Tools
17.  Performance Assessment
18.  Follow up Plan

Sum of Lesson Time

2 hours
3 hours
2 hours
3 hours
3 hours
3 hours
3 hours
3 hours
2 hours
5 hours
5 hours
4 hours
3 hours
2 hours
2 hours
4 hours
2 hours
2 hours
53 hours

The target of technical guidance is laboratory staff to master the concepts, principles, and techniques

of science laboratory management. After being evaluated, the results are obtained in TABLE 2.

TABLE 2. Data on the achievements of technical guidance participants

Data

Score (scale 100)

Pre-test mean score
Post-test mean score
Gain (Normal)

61
73
30.8%

Next, data was collected related to implementing follow-up plans for technical guidance
participants. Observation data are as follows:

1.

L.

Participants have mastered laboratory management but have not found the first step.
2. The technical guidance participants have submitted follow-up plans to the school principal.
3.

School policy has not prioritized the program for improving the management of science
laboratories due to budget constraints.
Based on the data, reflection is carried out to reveal problems and alternative solutions as follows:
School managers have not realized the importance of science laboratories, so it needs to be

communicated that the role of laboratories is crucial in supporting learning. This is in the

opinion of (Sutoerno 2013)
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2. Assistance is needed in improving laboratory management to optimize the use of science
laboratories to support the learning process (Zuraida & Cahyadi 2021).

Treatment Cycle 2: Assistance in Laboratory management

In cycle 2, there is socialization and assistance in laboratory management, especially in improving
laboratory equipment and materials management and inventory. Cycle 2 treatment data is presented in
TABLE 3.

TABLE 3. Cycle 2 Treatment data on assistance in laboratory management

1. Workshop on Manual Laboratory Management

Target: Produce a laboratory management manual Result:
Participant: Principal, Head of Laboratory, Realized of Science Laboratory Management Manual Policy
Laboratory Assistant & Teacher

2. Carry out Inventory, Labeling and Storage of Laboratory Equipment and Materials

Target: arranged inventory data of laboratory equipmentand  Result:

materials Inventory data for laboratory equipment and materials

Participant: Laboratory assistant & Head of Laboratory SMPN 2 Metro has 245 types of laboratory equipment with a
total of 2,133 units, 2,109 of which are in good condition and
24 are damaged.
SMPN 6 Metro has 196 types of laboratory equipment with a
total of 907 units all in good condition.

3. Laboratory Programs and Plans

Target: Compiled an annual work plan and program according Result:

to the conditions and needs of the school. An annual work plan and program is compiled for SMPN 2
Participant: Principal, Head of Laboratory, Metro and SMPN 6 Metro

Laboratory Assistant & Teacher

After assisting in laboratory management, three documents were obtained: 1) Lab management
manual document 2) Inventory of tools and materials 3) Annual work program. Physically, laboratory
equipment and materials are well arranged and easily accessible for practicum activities. Some of the
deficiencies in cycle 2 are:

1. The annual work program is not going well. One of the reasons is that the communication

between teachers and laboratory managers is not going well.

2. Not all teachers make practicum instructions or student worksheets.

3. Science teachers think that practicum activities require a lot of time, so they need additional

hours.

Based on the result of monitoring in cycle two, the Science Lab has not been implemented
optimally. Reflection cycle 2 recommends the following:( 1) It is necessary to conduct a workshop on
making practicum guides according to the lesson plans by the teacher, (2) It is required to make SOP
for practicum according to the lesson schedule and test its effectiveness and efficiency.

Treatment Cycle 3: Workshop on Making Worksheets and SOP

In Cycle 3, a workshop on making worksheets and SOPs were conducted as follows:
TABLE 4. Cycle 3 Treatment result data at workshops making worksheets and SOPs

1. Workshop on Making Practicum Guides

Target: All science teachers produce practicum  Result:
guides/worksheets Each science teacher produces 5-6 practical guides/worksheets, which
Participant: Science Teachers clearly contain objectives, tools and materials, procedures,

data tables, and conclusion sheets.

2. Making Practicum SOP according to the lesson schedule
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Target: produce SOP for practicum activities
Participant: Head of Laboratory,
Laboratory Assistant & Teacher

Result:

obtained documents:
SOP practicum according to lesson schedule
Student and teacher rules in using the science lab

3. SOP testing for practicum implementation

Target: Practical activities in the science
laboratory are carried out according to the lesson
schedule

Participant: Principal, Head of Laboratory,
Laboratory
Assistant & Teacher

Result:
Schedule of Less

Schedule of practicum activities

ons

practicum guide/worksheets

List of necessary laboratory equipment and materials

Attendance list
Video and Photo

Recording

The results of activities 1 and 2 are practical guidelines and SOPs. these two documents were used
in field trials. The SOP stages for the implementation of the practicum according to schedule are as
follows:

STANDAR OPERASIONAL PROSEDUR (SOP) PELAKSANAAN PRAKTIKUM SESUAI JADWAL MATA PELAJARAN

Aktivitas Ka. Guru Laboran Siswa Waktu Output
Laboratorium
1 Koordinasi membagi jadwal « Jadwal
penggunaan Laboratorium dan 1 Minggu Pelaksanaan
Mengupayakan Ketersediaan Praktikum
alat dan bahan laboratorium Lt « Analisis
kebutuhan lab
. 1 Minggu
Menyusun Panduan Praktikum 4 Panduan
2 (LKPD) Kegiatan
Praktikum
Melakukan Pemesanan alat dan L 1 hari
3 | bahan, 2 hari sebelum Pemesanan
pelaksanaan praktikum —b@ alat dan bahan
4 Mempersiapkan alat dan bahan 1 hari
praktikum sesuai kebutuhan Alat dan Bahan
pemesanan siap
Jika alat tidak sesuai
5 | Melakukan uji coba alat dan v 2 jam
bahan praktikum sebelum 3 .
pelaksanaan praktikum —— = Berita acara uiji
coba
. ok Sesuai
6 Melaksanakan praktikum ) jadwal
/e » pelajaran
Menyusun, menata,
7 mengembalikan, dan 2 jam
merapikan alat dan bahan > <
setelah selesai kegiatan
praktikum

FIGURE 1. SOP flow chart for practicum activities

The results of the try-out SOP practicum for cycle 3, involving science teachers, laboratory
assistants, laboratory heads, and students, obtained the data presented in TABLE 5.

TABLE 5. Result data try out SOP practicum in learning science

No. Observed activities Try Out 1 Try Out 2 Try Out 3 Data Description

1. Preparation of 19 minutes 14 minutes 11 minutes Average prepare time
Practicum tools Was 14.7 minutes

2. The distance between 14 minutes 20 minutes 15 minutes Average distance 16.3 meters
the classroom and the
laboratory Room

3. Allocation of lesson 3 lesson hours 2 lesson hours 2 lesson hours Allocation time

time

(120 minutes)

(80 minutes)

(80 minutes)

2 dan 3 lesson hours
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No. Observed activities Try Out 1 Try Out 2 Try Out 3 Data Description
4. Opening of learning 28 minutes 13 minutes 14 minutes Average time opening 18.3
(More than 8 minutes minutes
of the
Plan lesson time)

5. Time to move from 3 minutes 3 minutes 4 minutes Average time to move 3.3

classroom minutes

To lab
6. Practicum activity 91 minutes 65 minutes 60 minutes Average time allocation to

practicum activity 77% from
lesson hours

7. Time to move back 3 minutes 3 minutes 4 minutes Average time to move 3.3
to the minutes
Classroom

8. Excess learning 5 minutes 4 minutes 2 minutes Average access time
Time 3.7 minutes

9. Storage time for 12 minutes 10 minutes 10 minutes Average time of
Practicum tools Storage tool 10.7 minutes

The try-out results showed that the practicum activities were according to the lesson schedule, did
not interfere with the plans of other subjects because the spare time for practicum in the laboratory was
only 3.7 minutes. Movement time from the classroom to the laboratory and back on average only takes
3.3 minutes. So that in terms of time, practicum activities guided by practicum SOPs run quite
efficiently.

Practicum preparation takes an average of 14.7 minutes, while the storage time of practicum tools
takes 10.7 minutes. This shows that after being given treatment:

1. Starting from technology guidance

2. Assisting laboratory management

3. Workshops on making worksheets for teachers and making SOPs

4. Practicum activities in the laboratory can be carried out efficiently without adding lesson hours

outside of school schedules.

In other words, from the aspect of labor and costs, administrative reform and the use of SOPs are
very efficient. This is in the opinion of (Fikri et al. 2020).

After assistance is provided in improving laboratory management and an inventory of tools and
materials is carried out, the practicum assistance can optimize the role of the laboratory effectively in
supporting the learning process. These results align with some articles (Khaira et al. 2020; Sauri 2020;
Yohana & Apriana 2020; Zuraida & Cahyadi 2021). In addition, this treatment is also effective in
overcoming teacher problems in laboratory use, where this assistance facilitates teachers and students
in practicum activities.

CONCLUSION

Overall, the research results show that Assistance in improving laboratory management,
administration, inventory of tools and materials, and the existence of practicum SOPs so that teachers,
students, and laboratory assistants can optimize the laboratory effectively and efficiently in supporting
the learning process. Some conclusions that can be stated:

1. Management improvement and inventory of laboratory tools and materials, as well as making
practical SOPs, which effectively optimize the role of science laboratories in supporting the
learning process.

2. Teachers, students, and laboratory assistants can use the science laboratory to support the
science learning process effectively after laboratory management and administration are
arranged in such a way as to make it easier for teachers and students in practicum activities.

3. he existence of practicum SOPs makes practicum activities efficient in time, effort, and cost.

According to the results of this study, it is recommended that for the laboratory to be optimal in
supporting learning, laboratory management must be orderly equipped with SOPs, and inventory of
tools and materials must be good.
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