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Abstract This article was result of research and development (R & D) which aims to obtain profile of inquiry ability of
students. Model of the tool development was based on 4-D model of Thiagarajan et al., which are consist of define,
design, develop, and disseminate. In 2015, we had produced the tool, which was student worksheets, that meets validity
criterion both by experts and practitioners. The model/framework of the worksheet consists of title, question of
investigation, analysis questions, and question to infer. The model/framework minimized guidance statement just like as
in laboratory activity guidance book (which were like “cake recipe”). Limited testing in this study was conducted in
develop stage, using descriptive analysis approach. The subject of research was students of X1 class consist of 30
students, at SMAN 1 Makassar in even semester of academic year 2016/2017 on heat and temperature. The results of
study showed that the average of inquiry ability of students of SMA N 1 Makassar was in enough skilled categories.
Learning process by using this student worksheet (LKPD) could train the inquiry ability of students because this
worksheet consists of scientific activity based on science process skill. The SMA students, who were the subject of this
research, were unfamiliar with independent learning, therefore the use of similar worksheet for another topic was needed.
If students have familiarity with this LKPD, their inquiry ability would be getting better and better, students will be
accustomed with scientific activity, and we expect that the scientific habitual will be formed and would be character.
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INTRODUCTION

Physics is a highlighting science to scientific activity in laboratory which needs the operational equipment in
learning process. The One of equipment is student worksheets called LKPD. The practical use of LKPD or LKS as
the general known in school (which is used by a teacher) is the aggregate matter, example, and exercise numbers. It
is not a small number of teachers using student worksheet/LKS as the most important part in a learning
management. According to author’s observation about worksheet/LKS content, it over highlights to the exercises, or
it over highlights to the cognitive aspect moreover to the concept implementation. Therefore, the author states that
the existing worksheet/LKS cannot accommodate the psychomotor development, the whole concept, and the skills.
Thus, the existing worksheet/LKS cannot accommodate the scientific approach in curriculum in 2013.

The explanation above is relevant to the result of study Wattimena, et al. 2014 which indicates the existing use of
experiment instruction such as cookery book in physics experiment in some research schools. Furthermore, the
result of study found by Cockman (2008) shows that in physics experiments, students need to be given a suppression
consisting of skills exercise such as observing, classifying, measuring, communicating, interpreting data, and doing
an experiment in a row which is based on matter characteristic. This condition needs physics teacher creativity in
LKPD-developing (Experiment activity).

The role of teacher as facilitator is a successful key of the use of LKPD. In the learning process, it is
recommended to do a quality Questioning and Answering (Q&A). Giving an effective question gives more potential
especially for encouraging students thinking and reasoning (Kissock & lyortsuun, 1982 on Suud Karim and co.,
1994). Sheila Jelly (1985) classifies the questions to be productive questions and unproductive questions.
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Meanwhile Suud Karim and co. (1994) describes how important the development of productive questions in
scientific learning is. In this way, many students can be involved in productive questions, and it differs from
cognitive questions answered by a small number of students who understand the concept. So, the productive
questions have an important role to encourage students to answer or to express a statement, and to raise the
independent learning-skills. Thus, learning a relevant science together with principle science is science as a product
and science as process.

Based on Karim et al (1994) , the productive question has a strong role to create a bravery of answering or
expressing a statement because the productive questions get more students involved to answer, and it differs from
the cognitive questions used to be answered by a small number of students who understand the concept. The
questions used in Natural Science learning must be able to create a courage activity for students in scientific work.
According to Jelly 1985, a productive question is a stimulating question to productive activity or scientific activity,
while an unproductive question needs an answer from secondary source such as books. A scientific process is
developed and trained through the use of process skills approach or scientific process skills. If the teacher presents a
planed-productive question, the students will get an example directly regarding to the questions. The students’
curious feeling can be also expressed in a question that aims at doing an investigation to the observation within
productive question. The productive question is a series of including questions in worksheet that needs a series of
scientific activities in order to find out the answers. Scientific activity conducted in this worksheet uses the approach
of scientific process skills.

One of efforts providing Physics as a product, a process, and a behavior is by learning the model based-inquiry.
Gulo in Trianto, 2009 states that inquiry strategy is a series of learning activity involving all of students’ ability to
find out and to investigate systematically, critically, logically, analytically, so they are able to formulate their
discoveries or their inventions strongly. By Learning model based on inquiry, the students’ inquiry ability is wished
to grow and to develop. The Inquiry ability is a capable of getting information through observation or experiment to
solve a problem using critical thinking and logical thinking which consists of stating problems, formulating a
hypothesis, designing an experiment, collecting, interpreting, and concluding the data. So, the use of LKPD based-
productive questions taught of scientific process skills is relevant to the inquiry learning. This approach is
developed to facilitate the teacher teaching science (Physics) with the use of inquiry in some relevant stages to
students’ thinking capability stages (Wenning, 2010). Levels of inquiry are divided into five levels, such as
discovery learning, interactive demonstration, inquiry lesson, inquiry lab, and hypothetical inquiry. In this study,
researcher will analyze inquiry capability only into interactive demonstration, discovery learning, inquiry lab, and
hypothetical inquiry level.
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Figure 1. LKPD/worksheet based-scientific process skills framework
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In 2005, researcher has made an effective worksheet/LKPD to get tested for massive subject numbers. This is
based on the result of assessment by the expert and the practitioner and also the result of limited testing to see the
effectiveness and the implementation of equipment. According to the result of literature studies (Guilford, 1988;
Reif, 1995; McDermott, 2010; Santyasa, 2003; Etkina, 2005; Popper, 2005; Wenning, 2006; Brewe, et al. 2009;
Abrahams & Milar, 2008; Danielson, 2011; Nivalainen, et al. 2013; Putra, 2013), it shows the information of student
worksheet characteristic based-scientific process skills which has framework that consists of several processes, such
as (1) A containing identity of title with characteristic like more specific, brief, clear, and the attractive attention (2)
A general information like figure and/or descriptive narration: (3) the productive questions consisting of observing
question, analyzing question and discussing, concluding question and applied concept question like on figure 1.

So that, the objectives of study are to (1) know students’ capability of physics inquiry profile through the use of
delivered LKPD, (2) produce a LKPD prepared that is used widely.

THE RESEARCH METHOD

This study is a result of research and development (R&D) referring to the research and development design of
Tiagarajan, semmel, and he is known of 4-D, the acronyms of define, design, develop, and disseminate. In 2015, the
researcher has produced the learning equipment of worksheet based-productive question. The validity result by the
expert and the practitioner shows that the produced equipment is very effective to get a limited testing. (Herman,
2015). This produced worksheet according to the researcher needs to be tested more widely before distributing. This
is to get a good result.

The plot of research implementation is given into Figure 2.
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Figure 2. The plot of research implementation.
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The limited testing in this study is in the stage of develop, and the use of approach method is descriptive analysis
method. This method is used to getting the students’ profile of inquiry capability in SMAN 1 Makassar. The subject
is students of X1 class in SMAN 1 Makassar consisting of 30 students. In academic year 2016/2017 even semester,
the matter is Temperature and Heat. The collecting data method uses authentic assessment with the observation
worksheet which has assessment criteria within to measure inquiry ability in the learning process focusing on level
of discovery learning, interactive demonstration, inquiry lab and hypotethical inquiry.

The assessment of inquiry ability for each student is done by observer. Students’ inquiry is known of Grade
point group (GPG) measurement that bases on students’ score existed in observation worksheet of inquiry ability
with formulation as GPG = (x/IS)x100%, where x is the average score of students’ inquiry ability in a observed
group, and IS is an Ideal score (Maximum score). The interpretation of inquiry ability according to the criteria is
shown in table 1.

Tabel 1. Grade Point Group (GPG) Categories

No GPG Categories (%) Interpretation
1 0-20,00 Very less capable
2 20,01-40,00 Less capable

3 40,01 -60,00 Capable enough
4 60,01-80,00 Capable

5 80,01-100 Very Capable

THE RESULT AND DISCUSSION

Based on the obtained data, the students’ inquiry ability of X1 class in SMAN 1 Makassar for each levels is
shown in table 2. The students’ inquiry ability based-levels of inquiry is only given into level of discovery learning,,
interactive demonstration, inquiry lab, and hypotethical inquiry. This is because the author’s assumption that the
provided students worksheet/LKPD has contained of inquiry lesson.

Table 2. Grade Point Group (GPG) categories

Level of Inquiry Inquiry Ability (GPG)
Discovery learning 60,50 (Capable)
Interactive demonstration 62,42(Capable)

Inquiry lab 43,20 (Enough)
Hypothetical Inquiry 56,50 (Enough)
Rata-rata 55,66 (Enough)

Students’ inquiry ability in discovery learning level has the highest GPG score of Inquiry ability, and this is
caused by students in discovery learning level who have understood regarding direction of the existing question in
student worksheet/LKPD. The teacher does not need to give more explanation/guidance on how to construct
students’ knowledge. While students’ inquiry ability in inquiry lab level shows the lowest GPG score of inquiry
ability because of students basic capability in the use of measuring instrument such as ammeter, stopwatch, and
voltmeter. The difficulty of observing activity implementation is to measure the current and volt flowing in the
filament within the using calorimeter joule. Besides in inquiry lab level, the students’ inquiry ability in hypothetical
inquiry level is also capable enough because students are not used to formulating the hypothetical statements. The
information obtained by the researcher, the student never does an experiment activity/observation involving a
hypothetical inquiry activity within, so the researcher gives a brief explanation regarding the right hypothetical
statements before doing an experiment.

Based on the analysis result, the researcher states that the implementation of student worksheet/LKPD based-
productive question is useful to know the inquiry ability of students. The student worksheet/LKPD made by the
researcher is able to implement, although the analysis result shows that GPG score is different in Capable enough
category, but this result is not very bad where students of X1 class SMAN 1 Makassar are not used to using a
difference student worksheet/LKPD provided by the researcher and the result of GPG score is going to be capable
enough. For all this time, the student worksheet/LKPD is a guidance like book recipe or a series of matter and
exercise contents only.

The obtained result is relevant to the study result from Sitti S and co; 2013, Heni; 2013 state that the
implementation of productive question can increase student understanding to the concept of plant and animal tissue
structure. The students love to do an experiment. The existing-productive questions in student worksheet guide
students to observe everything in experiment that is possible be. The way of team work in this experiment method
gives much love to students because it can train students working in team. The analysis result of teacher
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questionnaire shows that the containing student worksheet about the productive questions can aim students doing a
relevant attempt, so the student will be focused on what should they do.

Furthermore, the study result of Purwanto and co; 2013 also concludes that by using a level of inquiry learning
method, it can develop inquiry ability of students, the students’ learning outcomes in the affective part and the
psychomotor part. While according to Winny L and co; 2014 states that inquiry ability of students in secondary
school has less capable of doing an experiment, the students in high school has a good capable of doing an
experiment and so do the students in vocational school. The learning process of levels of inquiry model can train the
students’ inquiry ability even though the students in secondary school are classified into the low category. The
secondary schools student as a subject of study is less to do an independent learning (Inquiry) than High school and
vocational school students. Therefore, the use of levels of inquiry model needs students to be trained and the
students will be used to inquiring themselves which affects to the inquiry ability. The result of straight investigation
to the learning implementation and analysis outcomes towards student worksheet contained by the students shows
that the most of them are still extraneous with scientific process skills term, so the teacher gets difficulties to serve
their questions. Questioning activity, the curious feeling grown is absolutely caused of the existing questions in
student worksheet which is not usual to answer, if they do not do a measurement activity (scientific activity).

Therefore, the researcher illustrates that if the learning process is the use of student worksheet/LKPD to support
inquiry ability, the student will be used to working scientifically, so scientific behavior will be formed and wished to
be a character. Thus, the direction and purpose of curriculum in 2013 is able to be purposed and to be reached out.

The specific discovery

The result of contained worksheet/LKPD in productive question, especially in formulating problems and
hypothesis, shows that the most of students only formulate the question, but not in a good problem statement
category. This is caused by the ability of students that is not usual to formulate the investigated problem.The result
of contained student worksheet regarding to discussing and concluding question shows that the student still needs a
specific guidance to plug the worksheets, this is caused by the student who does not understand about the procedure
and the purpose, yet the student does not have a very good-basic concept operationally, which is conducted to
logical discovery of physics concept. They just measure and analyze it relevant to the guidance, but getting a
concept through the experiment is not well-trained at all. So, the teacher needs to be more proactive in giving the
information. Once, this can be happened by the less-known experiment activity of students.

The relevant case shown by Brewe et al. (2009) describes that scientific method used by the university student in
the interpretation of experiment result always be the significant obstacle because of less-thorough in some of
unknown variables identification.Thus, there are some of university students achieving a very good work in concept
implementation content. This can be happened of conducted activity which aims them to the concept understanding
comprehension. This statement is relevant to Santyasa (2003) that explains the physics concept understanding
through experiment that can exist when they can run the scientific process as knowledge regarding to error
analyzing and interpreting the data. The same discovery stated by Popper (2005) states that the students will be able
to do an investigation and interpretation of theory optimally, if they realize about the problem. So, it could be said
that the students’ preparation to analyze the relation between experimental physics concepts is run very well.

Another analysis figures the existing mistakes of students to structure the experimental design, this shows that
the conducting student worksheet starts to train them in experimental designing even though the mistake is still
exist, so scientific activity needs sustainable training. The result of straight investigation towards the learning
implementation and analysis outcome to contained worksheet/LKPD by the student shows that the most of students
feel extraneous with scientific process skills term, so the teacher sometimes be bothered to serve their questions.
Questioning activity, the curious feeling grown is caused of the unusual question in worksheet without doing a
measurement activity (scientific activity). Therefore, the researcher states that if the learning process used to using a
supporting worksheet of students’ inquiry ability, the student will get used to working scientifically, so the scientific
behavior is formed and wished to be a character. Thus, the direction and purpose of curriculum in 2013 is able to be
purposed and to be reached out.

CONCLUSION

Based on the conducted result, it can be conclude that the inquiry ability average of students in SMAN 1
Makassar is capable enough. The learning process that uses student worksheet based-productive question are able to
train the students’ inquiry ability because the student worksheet contains the scientific activity based-scientific
process skills. The High school student been subject in the study is not usual to learn independently, so the use of
suitable student worksheet/LKPD with the other main topic/ matters needs to be trained to the student because the
learning process that uses student worksheet/LKPD supporting the students’ inquiry ability will help them to get
used to working scientifically, and the scientific behavior is formed and wished to be a character. This is relevant to
curriculum in 2013.

Proceedings of ICMSTEA 2016 : International Conference on Mathematics, Science, Technology, Education, and their
Applications, Makassar, Indonesia, 3rd — 4th October 2016



449

Acknowledges

The researcher thanks to Dra. Arum Condrowaty, M.Pd., as the physics teacher of SMAN 1 Makassar,

Zainal bakri, and all of fundamental physics laboratory assistants for helping the researcher to implement the study.
Therefore, the researcher would like to thank to the donor for giving a help of donation (funded by DIPA UNM

2016).

REFERENCES

1. Abrahams, | & Millar, R. Does Practical Work Really Work? A Study of The effectiveness of practical Works
as a Teaching and Learning Method in School Science. International Journal of Science Education. 2008.
30(14), p.1945-1969

2. Brewe, E., Kramer, L., and O’Brien, G. Modeling Instruction: Positive attitudinal Shifts in Introductory
Physics Measured Alt Class. Physics Review Special Topics Physics Educational Resource. 20095(1). 013102.

3. Chiappetta, Eugene L dkk. Sceince Instructiron in The Middle and Secondary Schools: developing
Fundamental knowledge and skils, seventh edition, Allyn & Bacon, ( 2010), p.217

4. Cockman, W.J (2008). Cookbook Vs. Inquiry. TAP-L Discussion Group. (Online) (Tersedia:
http://www.lists.nesu.edu/Cmg-bin/digest?list1, diakses 19/08/2015).

5. Danielsson, A. T. Characterising The Practice of Physics as Enacted Ni University Student Laboratories Using
‘Discourse Models’ as an Analytical Tool. Nordina Journals Faculty of Education, University of Cambridge,
UK. (2011) 7(2).

6. E. Rahayu, H. & Susanto, D. Yulianti, Pembelajaran sains dengan pendekatan keterampilan proses untuk
meningkatkan hasil belajar dan kemampuan berpikir Kreatif siswa, Jurnal Pendidikan Fisika Indonesia, vol.7,
2011, p. 33-37

7. Etkina, E., Muthy, S. And Lou, X. Using Introductory Labs to Engage Students in Experimental Design,
American Journal Of Physics,. 2006. 74, p. 979.

8. Feynman, R. Goal of The introductory Physics Laboratory. Association of Physics Teachers. American
Journals Physics. 1998. 6(6).

9. Guilford, J.P. Some Changes in The structure of intelect model. Educational and Psychological Measurement
Journals, 1988. 48: 1-4.

10. Gunawan. Model Pembelajaran Berbasis MMI untuk meningkatkan Penguasaan Konsep Calon Guru pada
Materi Elastisitas. Jurnal Penelitian Pendidikan IPA. 2(1), 2010, p. 11-21.

11. Sri, Heni, Penggunaan pertanyaan produktif pada lks untuk Meningkatkan Hasil Belajar Siswa dalam
Pembelajaran IPA . Antologi PGSD Bumi Siliwangi, Vol. I, Nomor 3,. (2013), p. 1-8.

12. Herman. Pengembangan LKPD Gerak Melingkar: hubungan kecepatan sudut « dan kecepatan linier v,
Berbasis Keterampilan Proses Sains. Prosiding. Seminar Nasional Lemlit UNM ‘Optimalisasi Hasil-hasil
Penelitian dalam menunjang Pembangunan Berkelanjutan. 13 Juni 2015. ISSN 2460-1322, p.964-971.
Makassar.

13. Hamper, Chris. Higher Level (plus standard level options) Physics. London, Pearson Eductional Limited ,
2009, p. 83-87

14. Jelly, S. (1985). Helping children raise Questions - and answering them. In Harlen, W. Primary Science:
Taking The Plunge. London: Heinemann Educational Books Ltd. pp. 47-57.

15. Karim, S., Rustaman, A. dan Rustaman, N.Y. (1994). Bagaimana Merancang Pertanyaan Produktif. Proyek
Pengadaan Alat Peraga IPA SD. Direktorat Pendidikan Dasar. Direktorat Jenderal Pendidikan Dasar dan
Menengah Depdikbud: Jakarta.

16. Kurniawan, Wawan & Endah H, Diana: Pembelajaran Fisika dengan Metode Inquiry Terbimbing untuk
mengembangkan Keterampilan Proses Sains, JP2F, 1(2), 2010, p. 149-158.

17. McDermott, C.L. A Perspective on Teacher Prepararation in Physics and Other Sciences. American Journal of
Physics. (1999). 58 (8).

18. Nivalainen, V., Asikainnen, M.A., and Hirvonen, P.E. Preservice Teachers Objectives and Their Experience of
Practical Work. Physical review Special topics-physics Education Research. American Physics Society, 2013.
10.1103 Phys-Rev-STPER.9.010102.

19. Putra, S.R. 2013. Desain Belajar Mengajar Kreatif Berbasis Sains. Yogyakarta: Diva Press.

20. Purwanto, 2013, “Analisis Kemampuan Inkuiri dan Hasil Belajar Siswa Sekolah Menengah Pertama melalui
Model Pembelajaran berbasis Model Hierarchie of Inquiry”, Prosiding Pertemuan lImiah XXVII HFI Jateng &
DIY, Surakarta, hal. 107-110.

21. Reif, F.Millikan Lecture 1994. Understanding an teaching Important Scientific Thought Processes. American

Journal of Physics. 1995. 63(1)

Proceedings of ICMSTEA 2016 : International Conference on Mathematics, Science, Technology, Education, and their
Applications, Makassar, Indonesia, 3rd — 4th October 2016



22.

23.

24,

25.

26.

27.

28.

29.

450

Santyasa, | W.2003. Pembelajaran Fisika berbasis Keterampilan Berpikir Sebagai Alternatif Implementasi
KBK. Makalah. Disajikan dalam Seminar Nasional Teknologi Pembelajaran, 22-23 Agustus 2003.
Yogyakarta.

Suud Karim, Andrian Rustaman, & Nuryani Rustaman. (1994). Bagaimana Merancang Pertanyaan Produktif.
Proyek Pengadaan Alat Peraga IPA SD. Direktorat Pendidikan Dasar. Direktorat Jenderal Pendidikan Dasar
dan Menengah. Depdikbud. Jakarta.

Trianto, 2009, “Model Pembelajaran Terpadu,” Jakarta: Bumi Aksara.

Wattimena, H.S., Suhandi, A., Setiawan, A (2014). Profil Penyelenggaraan Praktikum Fisika Sekolah sebagai
Penyiapan Mengembangkan Kreativitas Calon Guru. Jurnal Pendidikan Dasar PGSD FKIP Unpati 2-6.
Wenning, C. J., 2010, “Levels of Inquiry: Using Inquiry Spectrum Learning Sequences to Teach Science”,
Journal of Physics Teacher Education Online, 5(4), 11-20.

Wenning, C. J., 2011, “Experimental Inquiry in Introductory Physics Courses”, Journal of Physics Teacher
Education Online, 6(2), 2-8.

Wenning, C. J dan Khan, M.A., 2011, “Sample Learning Sequences Based on The Levels of inquiry Model of
Science Teaching”, Journal of Physics Teacher Education Online, 6(2), 17-20.

Winny L, dkk. (2014). Analisis Kemampuan Inkuiri Siswa SMP, SMA dan SMK dalam Penerapan levels of
inquiry pada Pembelajaran Fisika. Berkala Fisika Indonesia. Vol 6 nomor 2. P.34-39.

Proceedings of ICMSTEA 2016 : International Conference on Mathematics, Science, Technology, Education, and their
Applications, Makassar, Indonesia, 3rd — 4th October 2016



