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Abstract

The laboratory is a place to train students' skills in conducting demonstration, experimental and
scientific development practices. The provision of complete laboratory tools and materials and good
laboratory management will make learning chemistry run optimally, but some high schools still do
not meet the standards of facilities and infrastructure in the laboratory. Therefore, the researcher
tries to collect the problems and constraints in the implementation of the practicum and find
alternative solutions to the problem solving based on literature review and expert opinion. This
research is a qualitative study which is a case study research in several high schools in Medan. The
instruments in this study were student questionnaire, teacher questionnaire, principal questionnaire
and observation sheet using Likert scale analyzed using the percentage formula. the results of the
analysis of case studies conducted in a number of high schools in Medan, it can be concluded that,
the area of chemistry laboratories in several schools in Medan meets BSNP standards, but there are
still science laboratories used for chemical laboratories. The results of the analysis of equipment and
materials that support the implementation of the practicum after the presentation of X1 schools
76.36%, X2 schools 65.67% and X3 schools 87.27%.
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1. Introduction

Science, especially chemistry, is an abstract science, and is difficult to understand,

so chemistry education and teaching must make a practicum or experiment to
Jurnal Pendidikan Kimia 12(1), 44-51(2020)


mailto:gustirahman00@gmail.com
https://doi.org/10.24114/jpkim.v12i1.17744

Jurnal Pendidikan Kimia
Vol. 12 | No. 1|44 - 51| April | 2020

explain the abstract theory of chemistry learning. Practicums and experiments
conducted by utilizing chemical laboratories to support the fulfillment of curriculum
demands that apply in schools. This is also supported by Hofstein's explanation
(2004) about practicum activities which have become an important part to support
the curriculum and have provided many benefits for teachers The laboratory is a
place for a group of people who carry out various kinds of research activities
(research) observation, training, and scientific testing as an approach between
theory and practice from various disciplines (Anies et al. 2017). In line with this
Rahman et al. (2015) states that the Laboratory is a means of supporting the
implementation of learning activities in schools, especially for the process of learning
science.

According to Mauliza and Nurhafidhah (2018) laboratory is one of the sources of
learning chemistry that is very necessary to provide real experience to students, as
one of the supporting factors of learning. The existence of a chemical laboratory in
secondary schools is a necessity in modern science education. The use of chemical
laboratories in learning will provide hands-on experience to develop competencies to
be able to explore and understand the natural environment scientifically and will
provide experience to be able to submit and test hypotheses through experiments,
design and assemble experimental instruments, collect, process, and interpret data,
prepare reports , and communicating experimental results verbally and in writing. So
it is necessary to provide tools and laboratory materials and good laboratory
management, so that the implementation of chemical learning can run optimally
(Darsana et al. 2014).

The laboratory is a place to train students' skills in conducting demonstration,
experimental and scientific development practices. In addition, the laboratory has a
very important role in science learning in schools because it is expected that
laboratory activities can foster student interest in laboratory activities (Munarti and
Sutjihati, 2018).

However, there are some studies which state that not all schools have met the
standards of facilities and infrastructure in the laboratory. Research conducted by
Wiratma and Subagia (2014); Subamia et al. (2014) and Hamidah et al. (2014)
explained that in general, the problems of managing a high school chemistry
laboratory arise in the procurement process, the use process, and the process of
maintaining tools and materials. In the procurement process problems can arise due
to inaccurate procurement of tools and materials and the lack of available tools and
materials.

Based on the problems above, this research is focused on analyzing the
implementation of practicum activities in several high schools in Medan, gathering
problems and constraints of practicum implementation and finding alternative
solutions to solving those problems based on literature review and expert opinion.
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2. Methods

This research is a qualitative study which is a case study research in several high
schools in Medan. The instruments in this study were student questionnaire, teacher
questionnaire, principal questionnaire and observation sheet using Linkert scale
analyzed using the percentage formula. This data was obtained by interviewing and
submitting observation sheets.

The steps to obtain the results of the data in this study is to conduct direct visits
to schools, then conduct closed interviews with the chemistry teacher concerned.
Furthermore, giving questionnaires to chemistry teachers, principals and students.
The results of the questionnaire were proved by visiting the laboratory directly in the
school.

3. Results and Discussion

3.1 Chemical Laboratory Facilities at the School

The laboratory which has complete facilities is one of the supporting factors in
practicum implementation. There are two factors that must be considered in the
construction of a laboratory, namely the location of the building and the size of the
room. According to Kertiasa (2006) the ideal laboratory for high school level is a
laboratory that has a student practice room and a storage room. Details of the
Condition of the Chemistry Laboratory Room in Several Schools Around Medan can
be seenin Table 1.

Table 1
The Condition of Chemistry Laboratory Room in Several Schools in Medan
No  School RO(anT:z?ze Information Lab Type Information
] X1 « In accordance with Lab. Chemistry In accordance with
' 9%9  Bsnp BSNP
5 X «8 In accordance with Lab. IPA Not in Accordance
' 9 BSNP with BSNP
X. « In accordance with Lab. Chemistry In accordance with
3- 3 9%9  Bsnp BSNP

Based on Table 1, it was found that the three schools had a laboratory room area
that was in accordance with the standards set by the BSNP, which was an area of 2.4
m* with student participation. Whereas based on the category of Lab type, only 2
schools have independent chemistry labs, and 1 school is still included in the science
lab type.

Complete laboratory facilities in the form of complete tools and materials strongly
support the implementation of practicum with the conditions of equipment that is
suitable for use and materials that are not contaminated. Details of Availability of
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Laboratory Equipment and Materials can be seen in Table 2 and explained in more
detail in Figure 1.

Table 2
Percentage of Availability of Laboratory Equipment and Materials
No Item Type Percentage of Findings (%)
X1 X2 X3
1 Furniture 71.87 65.6 81.25
2 Educational Equipment 83.57 55.5 67.85
3 Educational Media 100 100 100
4  Other Equipment 50 41.6 100
Percentage of Total 76.36 65.67 87.27
120
100
- B Furniture
¥ Educational Equipment
50 ® Educational Media
B Other Equipment
40
¥ Peresen Total
20
0

X1 X2 X3

Fig 1. Percentage of Availability of Laboratory Equipment and Materials

The results of observation of tools and materials available in chemical laboratories
in several schools are known that there are still some practical tools that are not yet
available in laboratories such as, Burette, Analytical Balance Sheet, Separate Funnel,
Distillation Equipment, and Barometer. In addition, there are also a number of tools
which are still not available in laboratories based on BSNP, such as beakers,
measuring flasks, test tubes, glass vessels, thermometers and others.

Based on Table 2 it is known that X3 schools have the highest percentage of
availability of tools and materials 87.27% and X2 has the lowest percentage of 65.67%.
According Hudha (2011) states that the use of tools and materials that origin will have
an impact on the learning process that is less effective which will produce graduates
who are not in line with expectations.

47

Rahman et al. Constraints and alternative solutions to the implementation of chemical practicums



Jurnal Pendidikan Kimia
Vol. 12 | No. 1|44 - 51| April | 2020

3.2 Implementation of Chemistry Practicum in Schools

The laboratory is a place where practicum activities take place. The teacher has an
important role in practicing practicum as a planner of practicum activities and also
preparing tools and materials needed by students in conducting practicum. The
results of student responses about the implementation of chemical practicum in
schools can be seenin Table 3.

Table 3
Percentage of Student Response Questionnaire
No ltem Description of ~ Percentage
Choice (%) Choice
Yes No Yes No
1 Do you have/ often participate in practical 60 22 73.17  26.82
activities in the laboratory?
2 Have you ever experienced '"no material" in 34 48 41.46 58.53
practical activities?
3 Are practicum tools available in all practicum 71 1 86.58 13.41
activities?
4 Has your teacher ever dealt with the 64 18 78.04 21.95
unavailability of materials or practical tools by
replacing them with other tools and materials?
5 Is the time allocated for practicum sufficient? 38 44 46.34 53.65
6 Does your teacher often use practical methods 40 42 48.78 5121
in teaching?
7 Does your teacher often explain the learning 81 1 98.78  1.21
objectives before practicum begins?
8 Do you feel difficulty in participating in practical 15 67 18.29  81.70
activities?
9 Does the teacher provide guidance when you 77 5 93.90 6.09

have difficulty doing practical activities?

10 Do you find it difficult to understand work 34 48 41.46 58.53
procedures and theory in Student worksheet
(LKS)?

Constraints that lie behind the implementation of practicum can be seen from the
teacher's response, because the teacher has a major role in arranging the schedule of
practicum activities, planning tools and materials, preparing tools and materials, and
people who manage, control, supervise and maintain the availability of tools and
material at the practicum. Teacher responses to the implementation of practicum
activities can be seen in Table 4.

Based on the results of the teacher and student questionnaire it is known that
chemical practicum in the laboratory is very rarely done. The obstacle that lies behind
the implementation of chemical practicum is the lack of allocation of learning time.
Based on the results of interviews with chemistry teachers, this is the biggest
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complaint because the teacher does not have enough time in the preparation of
practical tools and materials because there is no special laboratory that provides
tools and materials. Laboratory assistants have a very important role in the
laboratory manager, who is in charge of providing laboratory equipment and
materials, checking regularly, and maintaining and storing materials (Indriastuti et al.
2013; Manalu et al. 2016; Manalu et al. 2018). Besides the lack of time allocation for
practicum, it was found that laboratory space was often functioned for other
purposes.

From the problems described above, alternative solutions offered to overcome
the inadequacy of practicum are teachers taking the initiative to use practical tools
and materials so that they do not require a long time in preparation. Besides that, it
can also be used as learning media such as Virtual Lab to support students'
understanding of practicum activities. According to Rahman et al. (2015) the offered
solution is to apply a demonstration method or field trip that can be used as a
substitute for experimental methods and practicum in the classroom. By using the
principles of demonstration and demonstration of a process.

Table 4
Percentage of Teacher Responses
No Order of Problems School Percentage (%)
response of Responses
Yes No Yes No
A  Facilities
1 The condition of the laboratory room is 0 3 0 100
inadequate
2 The unavailability of practical tools 0 3 0 100
The unavailability of practical materials 1 2 33.33 66.67
4  Supporting facilities (water, ventilation, gas, 2 1 66.67 33.33
etc.) are inadequate
B  Curriculum
5  Time allocation for practicum is insufficient 2 1 66.67 33.33
6 There is no practice exam in the national 0 3 0 100
exam, so practicum is considered not
important
C Implementation
7  Lack of readiness of laboratory assistant in 2 1 66.67 33.33
preparing tools and lab materials
8 Lack of teacher readiness in guiding 0 3 0 100
practical activities in the l[aboratory
9 Lack of teacher readiness to carry out 0 3 0 100
practical activities
10 The teacher is not able to arrange 0 3 0 100

worksheets for practical activities
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4. Conclusion

Based on the results of the analysis of case studies conducted in several high
schools around Medan, it can be concluded that, the area of chemistry laboratories in
several schools in Medan has met BSNP standards, but there are still science
laboratories used for chemical laboratories. The results of the analysis of equipment
and materials that support the implementation of the practicum after the
presentation of X1 schools 76.36%, X2 schools 65.67% and X3 schools 87.27%. The
obstacle that becomes a factor in the inability of practicum is the lack of time
allocation to carry out the practicum, the absence of laboratory assistants and
laboratories are often used for other purposes.

References

Anies, E. (2017). Pengelolaan laboratorium fisika dasar dalam menunjang kinerja dan
kepuasan pengguna laboratorium fisika Fkip Universitas Jember. Jurnal Pembelajaran
Fisika Universitas Jember, 6(1), 75-82.

Darsana, I. W., Sadia, I. W., & Tika, I. N. (2014). Analisis standar kebutuhan laboratorium kimia
dalam implementasi kurikulum 2013 pada SMA Negeri di Kabupaten Bangli. e-journal
Program Pascasarjana Universitas Pendidikan Ganesha Program Studi IPA, 4(1), 1-10

Hamidah, A., Sari, E. N., & Budianingsih, R. S. (2014). Persepsi siswa tentang kegiatan
praktikum biologi di laboratorium SMA Negeri Se-Kota Jambi. Jurnal Sainmatika, 8(1), 49-
59-

Hofstein, A. (2004). The laboratory in chemistry education: Thirty years of experience with
developments, implementation, and research. Chemistry Education Research and Practice,
5(3), 247-264, doi: 10.1039/B4RP90027H

Hudha, A. M. (2011). Analisis pengelolaan praktikum biologi di laboratorium biologi
Universitas Muhammadiyah Malang. Jurnal Penelitian dan Pemikiran Pendidikan, 1(1), 37-
51.

Indriastuti, 1., Herlina, L., & Widiyaningrum, P. (2013). Kesiapan laboratorium biologi dalam
menunjang kegiatan praktikum SMA Negeri di kabupaten Brebes. Journal of Biology
Education, 2(2).

Kertiasa, N. (2006). Petunjuk pengelolaan laboratorium IPA SMA. Jakarta: Depdiknas.

Manalu, E., Silaban, S., Silaban, R., & Hutabarat, W. (2016). The development of chemical
practice guidebook colloid system-based integrated contextual character values. Jurnal
Pendidikan Kimia, 8(2), 87-89, doi: 10.24114/jpkim.v8i2.4429.

Manalu, H.C., Silaban, S., & Hutabarat, W. (2018). The development of teaching materials
stoichiometric integrated multimedia easy sketch. Advances in Social Science, Education
and Humanities Research , 200, 352-356

Mauliza, M., & Nurhafidhah, N. (2018). Kesiapan dan pemanfaatan laboratorium kimia pada
pelaksanaan praktikum SMA N 1 Langsa. In Proceeding Seminar Nasional Politeknik Negeri
Lhokseumawe, 2(1), B-36 — B-41.

Munarti, M., & Sutjihati, S. (2018). Standar sarana prasarana laboratorium IPA sekolah
menengah atas di Wilayah Bogor. PEDAGONAL| Jurnal llmiah Pendidikan, 2(1), 56-62.

50

Rahman et al. Constraints and alternative solutions to the implementation of chemical practicums


https://doi.org/10.24114/jpkim.v8i2.4429

Jurnal Pendidikan Kimia
Vol. 12 | No. 1|44 - 51| April | 2020

Rahman, D., Adlim, A., & Mustanir, M. (2015). Analisis kendala dan alternatif solusi terhadap
pelaksanaan praktikum kimia pada SLTA Negeri Kabupaten Aceh Besar. Jurnal Pendidikan
Sains Indonesia (Indonesian Journal of Science Education), 3(2), 01-13.

Subamia, I. D. P., Artawan, P., & Sri Wahyuni, I. G. A. N. (2014). Analisis kebutuhan tata kelola
tata laksana laboratorium IPA SMP di Kabupaten Buleleng. Jurnal Pendidikan Indonesia,
3(2), 446-459, doi: 10.23887/jpi-undiksha.v3i2.4461

Wiratma, I. G. L., & Subagia, I. W. (2015). Pengelolaan laboratorium kimia pada SMA Negeri di
Kota Singaraja: (Acuan pengembangan model panduan pengelolaan laboratorium kimia
berbasis kearifan lokal tri sakti). JPI (Jurnal Pendidikan Indonesia), 3(2), 425-436, doi:
10.23887/jpi-undiksha.v3i2.4459

51

Rahman et al. Constraints and alternative solutions to the implementation of chemical practicums



