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Abstract. This study aims to develop a student
worksheet based on guided inquiry to support
physics learning, especially in experimental
activities. This type of research is Development
Research using ADDIE (Analysis, Design,
Development,
Implementation,
and
Evaluation) models. This research used
descriptive analysis by calculating the
percentage of validation scores. The product
developed was validated by experts (material
experts and media experts). The results of the
material validation showed 90% of the total
score. It means that the worksheet is a very
feasible category. The results of media
validation also showed 93% of the total score
(very appropriate category). As a summary,
this student worksheet is very appropriate to
support
physics
experiments.
Further
innovations can be applied using current
information technology for better learning
activities.
Keywords: student worksheet, guided inquiry,
physics experiments
INTRODUCTION
The curriculum in teaching requires teachers to
choose the right learning method to involve
students actively participating in learning [1], [2].
Science education standards throughout the world
emphasize the importance of student involvement
in science learning through inquiry [3], [4]. An
inquiry is learning that places are learning in the
investigation of complex problems, not limited to
the process of asking questions and investigating
empirical data [5], [6]. In recent years, science
education focuses more emphasis on students to
actively explore and learn [7]. A teacher may
arrange this innovation through experimental
activities.
Physics is one of the basic sciences developed
based on physical observations in nature found in
everyday life, so in principle, studying physics is
learning about nature [8], [9]. Physics naturally
contains complicated concepts and is quite
challenging to understand. These difficulties are on
complex concept structures, numerical integration,
and the inability to associate these concepts in
everyday life. The effort to solve this problem is
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through experimental activities in the laboratory
[10]. Experiments are a characteristic of physics [8]
(Bajpai, 2013). However, there are several
obstacles. The student faced limited learning time,
making it difficult for students to carry out repeated
data collection and measured data accuracy in
conducting experimental activities. So the
experimental activities in the laboratory become
boring [11].
The use of information technology in Indonesia
is relatively high and allows many people to use it
in various activities. However, when integrated
with education, its use is relatively low including
the use in mobile learning [12]. The need to change
the learning paradigm from conventional learning
into creative and innovative learning is crucial. All
parties involved directly or indirectly must have the
ability to utilize technology to enhance learning.
The utilization of technology in learning will
increase learning motivation and learning
achievement [13], [14]. All high school students at
this time are part of generation Z or digital
generation that can access unlimited information,
both in terms of education and matters relating to
individual needs [15]. This can be accessed easily
through the use of smartphones. Smartphones are
currently used intensively for educational purposes
in almost all fields, especially in physics and
physics education. A smartphone is very suitable to
be used as an experimental tool because it has
many sensors [10]. Also, the teacher needs to
arrange an innovative learning strategy for using
tools to support experimental activities. The
teacher must be able to plan the learning process to
be carried out appropriately and by student needs
[16].
Guided inquiry is a teaching strategy that
explores every learning activity that can help
students build and develop students' knowledge
[17]. This strategy is evidenced through the activity
of collecting data to investigate a natural
phenomenon and search for evidence [18]. A
guided inquiry has a positive impact on
experimental activities, especially in science
learning [17]. Previous studies have explained that
these positive effects affect students' scientific
achievements and scientific attitudes [19], [20].
The teacher becomes the main factor that
influences the implementation of inquiry activities
in science learning [21]. Of course, the teacher
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must prepare teaching materials that have an
essential role in the learning process. The use of
teaching materials will facilitate the teacher in
implementing student learning processes [22].
A student worksheet is one form of teaching
material. Students are required to solve the
problems presented to meet cognitive in each
learning activity to increase student understanding.
The learning process using guided inquiry-based
worksheet makes students active and enthusiastic
[23]. Learning activities using guided inquiry
encourage students to actively search for
information in conducting experiments to solve
problems they face [22]. Student worksheet as an
essential teaching material that explains the activity
steps during learning. Uniquely if in learning that
integrates technology. Therefore the importance of
guidance in helping students to get information
about things to do and, at the same time, arranging
all students in the class to participate in learning
activities [24]. Therefore, this study aims to
develop guided inquiry-based worksheets to
support physics experimentation activities by
utilizing technology (smartphones).
METHOD
The guided inquiry-based worksheet was
developed using the R&D (Research and
Development) R&D method modified by Borg and
Gall (1983). The model used is the ADDIE
(Analysis, Design, Development, Implementation,
and Evaluation). The analysis phase aims to
identify a problem when conducting physics
experiment learning. The design phase (design)
aims to consider the design of the worksheet made.
In this case, the material presented is Newton's
Law. The development phase is to develop teaching
material products that existed previously. It aims to
provide the latest innovations that are following the
times through the use of smartphones. Student
worksheets developed are adapted to the syntax of
guided inquiry consisting of planning, retrieving,
processing information, making / creating
information, communication / sharing information,
and evaluating [25]. The implementation phase
aims to implement products made to be validated.
The validation instrument for material experts
consists of some components. It includes content,
presentation, linguistics, and product benefits. The
validation instruments for media experts consist of
graphics and physical appearance. The indicators
for each component are explained in Table 1.
Validation sheet in the form of a questionnaire
with the rating used is a Likert Scale with a score
of 4 for the Very Good criteria (VG), a score of 3
for the Good criteria (G), a score of 2 for the Poor
criterion (P), and a score of 1 for the Very Poor
criterion (VP). Calculation of the percentage of
each component uses the percentage formula [26].

Also, the percentage of eligibility criteria is
explained in Table 2.
Table 1. Target indicators
Components
Content

Presentation

Linguistic

Efficacy

Graphycs

Appearance

Indicators
 Aspects of guided inquiry-based
learning
 Completeness and accuracy of
Newton's Law material
 Learning aspects consisting of
knowledge, skills, and attitudes
 The contents of worksheet refer to
various sources
 Meaningfulness and benefit of the
worksheet
 The order of the worksheet
offering is clear
 Interactive learning (stimulus and
response)
 Learning aspects that support
science process skills
 Clear information delivery
 Writing the appropriate sentence
 Readability of letters, scientific
notations, and formulas following
theoretical physics
 Effective use of language
 Learning activities become
interesting
 Opportunities for students to study
independently with the presence of
worksheet
 Ease students in learning Newton's
Laws through experiments
 The use of fonts, types, and sizes
 Accuracy in using images
 Content Design
 Layout
 Cover design

Table 2. Percentage of eligibility [27]

A student worksheet is feasible if the
percentage reaches more than 61% [28]. There is
another assessment in the form of advice and input
from experts. An evaluation phase is to evaluate the
product, which consists of expert advice and input.
This phase is to improve worksheet products to get
relevant results and can be used to support learning.
RESULT & DISCUSSION
The validation of products conducted by
experts consists of material experts and media
experts. The following Figure 1 shows the
validation results.
Figure 1 explains the components validated by
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the material experts in the student worksheet
consisting of the content, presentation, language,
and usefulness of the product. The assessment
component of the material has an average
percentage of 90%. Based on the analysis by
material experts, the guided inquiry-based
worksheet is very suitable to be used as a support in
physics experiment activities.

100%
90%

Content
Presentati
on

88%
88%

Language

88%
94%

Product
benefit

83%
92%
0%

Material
expert 1

experiment, tools, and materials, experimental
procedures, data analysis, conclusions, and
questions. The development phase is to improve the
worksheet products that previously made. Through
the use of guided inquiry models and smartphones
as experimental devices integrated into the student
worksheet, innovation was made in products.
Sensor-based applications on smartphones help
students detect physical quantities such as
acceleration in the subjects of Newton's Law [29].
This measurement can be done easily through
application assistance on smartphones[30]. In the
student worksheet that was developed, the
researcher explained the application of phyphox as
an acceleration sensor.

50%
100%
Level of eligibility

Figure 1: Validation results by material experts

92%
92%

Graphics

Media
expert 1
Media
expert 2

100%
88%

Physical
appearance

Figure 3: Student worksheet design
0%

50%

100%

Level of eligibility

Figure 2: Validation results by media experts
Figure 2 explains the components validated by
the media experts in the student worksheet
consisting of graphics and physical appearance.
The assessment component of the media has an
average percentage of 93%. Based on the analysis
by media experts, the guided inquiry-based
worksheet is very suitable to be used as a support in
physics experiment activities.
The product in this development research was
the student guided inquiry-based worksheet to
support physics experiments. This development
research used the ADDIE model (Analysis, Design,
Development, Implementation, and Evaluation).
The validation was based on expert judgment, both
the material and media. The phase-in of these
stages was the analysis based on the needs of
students and teachers in the school. The design of
the student worksheet made is in Figure 3.
The contents of the student worksheet consist of
the title of the experiment, the purpose of the

The need to develop a guided inquiry-based
worksheet was to assist and facilitate students in
understanding physics learning, especially in
experimental activities. Implementation was
performed through validation conducted by experts
consisting of material experts and media experts.
To evaluate the product based on the advice and
input given by media experts and material experts,
there are several things to be improved. They are as
follows:
1. the presentation of notations in the equation that
was not quite right,
2. the explanation of the normal force in the
picture presented,
3. the presentation of the pulley drawings that
were not quite right, and
4. the magnitude was still written with scalar
notation while the magnitude of the force must
be with vector notation.
Suggestions and input like this are significant
for researchers to correct mistakes in explaining the
concept of learning so that it does not cause
misunderstanding when used by students.
The product made in the form of the worksheet
based on guided inquiry models has been suitable

433

Advances in Social Science, Education and Humanities Research, volume 477

to be used as a support for physics experiments.
Based on the guided syntax, in student worksheet
consisting of planning, the teacher provides
physical problems in everyday life. Retrieving,
students find and collect data from problems given
through experimental activities. Processing
information, students process and analyze data.
Making/ creating information, students make
conclusions from the data. Evaluation, the teacher
provides evaluations and rewards students for the
results of the experiments that have been
conducted. The teacher may assemble the guided
inquiry model through student involvement,
motivation, and challenging learning following the
goals of the 21st century in guiding students to
think and learn through inquiry [31], [32].
This statement is in line with the integration of
technology through the use of smartphones as
supporting tools in 21st-century learning. Learning
activities on the student worksheet will direct
students to solve the problems given during the
experimental activities. Students seek the process
of an experiment, and through it, they understand
information scientifically. Therefore, in guided
inquiry, students are given problems, and they must
develop their things but still under the guidance of
a teacher [33]. Besides, the student worksheet has
been explained about the use of technology such as
smartphones so that it is not difficult for students to
integrate it into experimental activities.

[2]

[3]

[4]

[5]

[6]

[7]

CONCLUSION
In this research, a developed product is the
student worksheet based on guided inquiry to
support physics experiments. In line with
technological developments, this worksheet
integrates the use of smartphones as a supporting
learning tool. Based on the validation, the
percentage obtained from material experts at 90%
is a very feasible category, and from media experts
at 93% is categorized as very feasible. So, the
worksheet based on guided inquiry is very suitable
to be used as a support in physics experiments. By
using teaching materials in the form of the guided
inquiry-based worksheet, it can assist students to
learn independently. However, there is still a role
of the teacher as the learning facilitator. Various
innovations can also be performed by utilizing the
technology used in daily life to enhance learning.
ACKNOWLEDGMENT

[8]

[9]

[10]

[11]

This research was funded by the Indonesian
Ministry of Education and Culture through the
Graduate Research Grant for the Year 2020.
REFERENCES
[1]

R. J. Chebii, “Effects of Science Process
Skills Mastery Learning Approach on

[12]

Secondary School Students’ Achievement
and Acquisition of Selected Chemistry
Practical Skills in Koibatek District
Schools, Kenya,” Sci. Res., vol. 3, no. 8,
pp. 1291–1296, 2012.
R. Vebrianto and K. Osman, “The Effect of
Multiple Media Instruction in Improving
Students’ Science Process Skill and
Achievement,” Procedia - Soc. Behav. Sci.,
vol. 15, pp. 346–350, 2011, doi:
10.1016/j.sbspro.2011.03.099.
NGSS Lead States, Next Generation
Science Standards: For States, By States,
vol. 1–2. 2013.
C. T. Wen et al., “Students’ Guided Inquiry
with Simulation and Its Relation to School
Science Achievement and Scientific
Literacy,” Comput. Educ., vol. 149, p.
103830, 2020.
T. Bell, D. Urhahne, S. Schanze, and R.
Ploetzner, “Collaborative Inquiry Learning:
Models, Tools, and Challenges,” Int. J. Sci.
Educ., vol. 32, no. 3, pp. 349–377, 2010.
C. E. Hmelo-Silver, R. G. Duncan, and C.
A. Chinn, “Scaffolding and Achievement in
Problem-Based and Inquiry Learning: A
Response to Kirschner, Sweller, and Clark
(2006),” Educ. Psychol., vol. 42, no. 2, pp.
99–107, 2007.
W. Wong and T. Chao, “Using Android
Mobile Device for Physics Experiments
and Inquiry,” in Proceedings of the 19th
International Conference on Computers in
Education, 2011, no. January 2011.
M. Bajpai, “Developing Concepts in
Physics Through Virtual Lab Experiment :
An Effectiveness Study,” Techno Learn An
Int. J. Educ. Technol., vol. 3, no. 1, p.
2013, 2013.
A. H. Johari and Muslim, "Application of
Experiential Learning Model Using A
Simple Physical Kit to Increase Attitude
Toward Physics Student Senior High
School in Fluid Application of Experiential
Learning Model Using A Simple Physical
Kit to Increase Attitude Toward Physics
Students," J. Phys., 2018.
A. Coban and M. Erol, “Teaching and
Determination
of
Kinetic
Friction
Coefficient Using Smartphones,” Phys.
Educ., vol. 54, no. 2, 2019.
H. Permana and B. H. Iswanto,
“Development of Thermal Radiation
Experiments Kit Based on Data Logger for
Physics Learning Media,” IOP Conf. Ser.
Mater. Sci. Eng., vol. 335, no. 1, 2018.
D. Sulisworo, D. A. Kusumaningtyas, E.
Nursulistiyo, and T. Handayani, "Mobile
Learning Infusion Through Enhancing
Teachers' Perception: A Case Study in

434

Advances in Social Science, Education and Humanities Research, volume 477

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Eastern Indonesia," vol. 277, no. Steach
2018, pp. 85–88, 2019.
Y.-T. Chuang, “Increasing Learning
Motivation and Student Engagement
through the Technology- Supported
Learning Environment,” Creat. Educ., vol.
05, no. 23, pp. 1969–1978, 2014.
S. Hess, “Digital Media and Student
Learning: Impact of Electronic Books on
Motivation and Achievement.,” New Engl.
Read. Assoc. J., vol. 49, no. 2, pp. 35–39,
2014.
D. Sulisworo, E. N. Sulistyo, and R. N.
Akhsan, “The Motivation Impact of Open
Educational Resources Utilization on
Physics Learning Using Quipper School
App,” Turkish Online J. Distance Educ.,
vol. 18, no. 4, pp. 120–128, 2017.
M. Fitrianawati and D. Sulisworo, “An
Integrated Internet of Things ( IoT ) on the
Problem Based Learning Strategy for
Climate Issue : A Preliminary Design An
Integrated Internet of Things ( IoT ) on the
Problem Based Learning Strategy for
Climate Issue : A Preliminary Design,” in
The 5th International Conference On
Educational Research And Practice
(Icerp), 2019, no. November, pp. 242–248.
S. Kapucu, "Guided Inquiry-Based
Electricity
Experiments :
Preservice
Elementary
Science
Teachers
'
Difficulties," J. Educ. Futur., no. 10, pp.
71–93, 2016.
B. L. M. Levy, E. E. Thomas, K. Drago,
and L. A. Rex, “Examining Studies of
Inquiry-Based Learning in Three Fields of
Education:
Sparking
Generative
Conversation,” J. Teach. Educ., vol. 64, no.
5, pp. 387–408, 2013.
S. Areepattamannil, "Effects of InquiryBased Science Instruction on Science
Achievement and Interest in Science:
Evidence from Qatar," J. Educ. Res., vol.
105, no. 2, pp. 134–146, 2012, doi:
10.1080/00220671.2010.533717.
T. Campbell, D. Zhang, and D. Neilson,
"Model-Based Inquiry in the High School
Physics Classroom: An Exploratory Study
of Implementation and Outcomes," J. Sci.
Educ. Technol., vol. 20, no. 3, pp. 258–269,
2011.
B. Wee, D. Shepardson, J. Fast, and J.
Harbor, “Teaching and learning about
inquiry: Insights and challenges in
professional development,” J. Sci. Teacher
Educ., vol. 18, no. 1, pp. 63–89, 2007.
E. K. Nisa, B. Jatmiko, and T. Koestiari,
“Development of Guided Inquiry-based
Physics Teaching Materials to Increase

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Critical Thinking Skills of Highschool
Students,” J. Pendidik. Fis. Indonesia, vol.
14, no. 1, pp. 18–25, 2018.
S. M. Irham, M. Mr., and B. Oktavia, “The
Development of Guided Inquiry-based
Worksheet on Colligative Properties of
Solution for Chemistry Learning,” vol. 57,
no. ICMSEd 2016, pp. 38–42, 2017.
D. Celikler and Z. Aksan, “The Effect of
the Use of Worksheets About Aqueous
Solution
Reactions
on
Pre-service
Elementary Science Teachers’ Academic
Success,” Procedia - Soc. Behav. Sci., vol.
46, pp. 4611–4614, 2012.
L. Alberta, Focus on Inquiry: A Teacher's
Guide to Implementing Inquiry-Based
Learning. Alberta Education, 2004.
N. Purwanto, Prinsip-Prinsip dan Teknik
Evaluasi Pengajaran. Bandung: PT Remaja
Rosdakarya, 2013.
Riduwan, Belajar Mudah Penelitian untuk
Guru, Karyawan, dan Peneliti Pemula.
Bandung: Alfabeta, 2009.
P. M. Ananda and U. Azizah,
“Development Student Worksheet Oriented
Problem Based Learning To Train Creative
Thinking Skills in Chemical Equilibrium
Matter,” UNESA J. Chem. Educ., vol. 5, no.
2, pp. 392–400, 2016.
M. Á. González, M. Á. González, and M.
E. Martín, “Teaching and Learning Physics
with Smartphones,” J. Cases Inf. Technol.,
pp. 31–50, 2015.
S. Kapucu, “Finding the Acceleration and
Speed of A Light-Emitting Object on An
Inclined Plane with A Smartphone Light
Sensor,” Phys. Educ., vol. 52, 2017.
P. A. Kirschner, J. Sweller, and R. E.
Clark, “Why Minimal Guidance During
Instruction Does Not Work: An Analysis of
the Failure of Constructivist, Discovery,
Problem-Based, Experiential, and InquiryBased Teaching Paul,” Educ. Psychol., vol.
41, no. 2, pp. 111–127, 2006.
K. R. Madden, “The Use Of Inquiry-Based
Instruction to Increase Motivation and
Academic Success in A High School
Biology Classroom,” Mont. State Univ.,
vol. 64, no. July, pp. 10–14, 2011.
M. Mahyuna, M. Adlim, and I. Saminan,
“Developing
Guided-Inquiry-Student
Worksheets to Improve the Science Process
Skills of High School Students on the Heat
Concept,” J. Phys. Conf. Ser., vol. 1088,
2018.

435

