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Abstract

This study aims to improve physics learning outcomes of SMA Negeri 11 Banda Aceh students Article Info:
through the implementation of guided inquiry TPACK strategy. The background of this research is ~ Recieved:
students’ underutilization of computer laboratory and science laboratory equipment. The research ~14/06/2023
approach used was a pre-experimental design with one pre-test and one post-test group. This research
sample included 31 students from class XI MIPA 3. The results revealed a considerable improvement
in problem-solving ability in Physics after using the guided inquiry TPACK method. The average
score of the students’ pretest was 33.55, but it increased to 88.06 in the posttest. The test data analysis ~ Accepted:
indicated an average N-Gain score of 81.88%, this shows the positive influence of the implementation ~ 30/09/2023
of TPACK learning method on student learning outcomes. By applying the guided inquiry TPACK

method, this study contributes to overcome the issue of low physics learning outcomes at SMA

Negeri 11 Banda Aceh. It is intended that this research would encourage Physics teachers to apply

the TPACK technique in their classrooms in order to improve student learning outcomes and employ

laboratory equipment to its fullest potential.
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1. Introduction

Professional teachers are those who are capable of carrying out their roles, duties, and
responsibilities in terms of planning, implementing, and evaluating existing learning. The teaching
quality of a teacher has a significant impact on students' ability in understanding lessons at school [1].
Therefore, as a facilitator in learning activities, a teacher must be competent enough to attain learning
objectives [2].

According to the results of the United Nations Educational, Scientific, and Cultural Organization
(UNESCO) survey in the 2020 Global Education Monitoring (GEM), the quality of human resources for
the education sector (teachers) in Indonesia is still far behind other ASEAN countries, particularly
Singapore [3]. The use of technology in the learning process is one of the reasons Singapore's education
is considerably superior compared to Indonesia. The technology in question includes creating
educational activities that are integrated with applications, utilizing direct experience-based virtual
labs, and utilizing the web in the learning process [4], [5]. However, in Indonesia, using technology in
the learning process is still quite limited, owing to limited facilities in some schools and teachers' lack
of understanding of how to use various technologies in the learning process.
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This is an obstacle as well as a challenge for Indonesian teachers to develop their skills and
abilities. As a result of the teacher's lack of understanding in utilizing technology in the learning process,
namely decreased student interest in participating in learning and has an impact on low student
learning outcomes. The selection of learning models that place technology in the learning process for
the millennial generation can affect student learning outcomes [6], [7].

In general, technology-based learning can boost student learning activities and outcomes [8]. The
application of learning with technology contains three fundamental components: technology,
pedagogy, and learning material, as well as the link between these three components [9]. The
application of these components in learning is known as Technological Pedagogical Content Knowledge
(TPACK) [10]. According to [5], [11], [12] Technological Pedagogical Content Knowledge (TPACK)
helps students improve their concepts and learning outcomes related to the content being taught. The
integration of technological, conceptual, and pedagogical mastery is the core of TPACK framework [11].
Technological knowledge is important for both student and teacher to attain effective and efficient
learning [13].

TPACK learning strategies cannot be mixed or combined with other learning models, so the
guided inquiry learning model is used to support the TPACK method [14]-[16]. The guided inquiry
learning model is considered appropriate because the role of the teacher guides students to carry out
activities by starting with questions that lead to learning topic [17] . Guided inquiry is a learning model
that prioritizes the process of discovering concepts in teacher-guided learning [18]. The guided inquiry
learning process includes an investigation that is integrated, planned, and guided by the teacher to
obtain information [19].

This research is an implementation research of TPACK combined with guided inquiry learning
model. The novelty of the research conducted is in the implementation or implementation of learning
activities and the results obtained, namely to improve student learning outcomes. This research is
actually in line with the study by [17] who applied technology and information in biology learning to
improve TPACK in students. The difference from this study is in the research subjects and research
focus.

In practice, guided inquiry learning cannot be separated from LKPD, which is expressly designed
to make it easier for students to make observations, collect data, and draw conclusions. In implementing
this, the TPACK strategy is needed to carry out investigations and collectdata more efficiently. Besides
that, the pedagogic abilities that must be mastered by the teacher in order to find the right way for
student learning, and the selection of appropriate and interesting content to increase student interest in
learning. The combination of guided inquiry models with the use of this technology is expected to
improve student learning outcomes.

2.Methods

This study uses a quantitative approach and includes Pre-Experimental Design research because
the variables in this study still have other variables that influence the formation of the dependent
variable. This quantitative technique is being used to determine the application of the guided inquiry-
based TPACK strategy in order to improve student learning outcomes. This study used a one-group
pretest and posttest design research pattern. This research was implemented in gassal semester
2021/2022 academic year. The population of this research is class students XI SMAN 11 Banda Aceh,
while the sample is XI MIPA 3 taken using purposive sampling technique.
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The data collection technique uses student learning outcomes based on pretest and posttest using
a multiple choice test instrument of 25 questions given during the implementation on this research and
student response questionnaire that contains specific scores for each categories. Data analysis
techniques using Hypothesis-test, N-Gain Test, and student questionnaire analysis.The table below
shows scores category for student response questionnaire.

3.Results and Discussion

Guided inquiry learning by applying the TPACK strategy in it is one of the efforts to improve
student learning outcomes. Applying the five steps of guided inquiry, namely asking questions,
formulating hypotheses, collecting data, analyzing data and making conclusions [18]. In detail, the
stages of guided inquiry learning adapted from [17] include four steps and learning activities that can
be displayed in Table 1.

Table 1. The Stage of Guide Inquiry Learning

Steps Teacher and students activities

Explains the learning procedure e The teacher explains to students about the objectives and
learning steps using presentation media and learning videos.
e Students paid attention when the teacher explains well
Presenting the problems e The teacher presents learning problems supported by learning
media in the form of questions
e Students pay attention to the question and find solutions
through group discussion activities to the problem based on
daily experience and the surrounding community.
Data collection and hypothesis e The teacher gives instructions to students on how to collect
testing data and how to prove the hypothesis.
e Students explore information and try to find solutions to
questions and problems using a variety of learning resources.
Summarize and draw conclusions e The teacher gives feedback on the answers from the students
and the learning activities that have been carried out.
e Students make conclusions and test hypotheses.
e Students draw conclusions based on the discussion results
and feedback from the teacher.

Through the use of technology and content that interests students, namely .peth and .ppt in the
process of formulating hypotheses and collecting data on guided inquiry. Learning activities were
carried out over two meetings with static fluid material, before learning begins, the researcher gives a
pre-test to see the students' initial abilities and after learning is complete a post-test is given to see the
students' abilities after implementing the guided inquiry-based TPACK strategy. The average pre-test
and post-test scores can be seen in Figure 1.
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Figure 1. Student Learning Outcomes Based on Pre-test and Post-test Scores

Based on the Figure 1, it can be seen the comparison of the average pretest and posttest values.
The research data shows that there is an increase in learning outcomes, which is the average value
pretest of 33.55 and on value post-test to be 88.06. Table 2 shows an increase in student learning
outcomes of 54.51 from the pre-test after implementing the physics learning method with TPACK
guided inquiry.

Table 2. Hypothesis Testing

Data Varians te Fiable
Pre-test 33.55
Post-test 88.06 25599 204

Based on Table 2, it is obtained that tcount > ttable (25.599 > 2.04) means that Ho is rejected and it is stated
that there is an increase in learning outcomes by using the physics learning method with TPACK
guided inquiry.

Table 3. Test Data Analysis Results

Score
N-Gai Cat
Pre-test Post-test am ategory
Score 1040 2730
Average 33,55 88,06 0,82 High

Based the data analysis result (Table 3), student learning outcomes obtained an average N-Gain
Score of 0.82 or 82% included in the high category in improving student learning outcomes. It can be
stated that the implementation of the guided inquiry-based TPACK strategy can improve student
learning outcomes.

Technological Pedagogical Content Knowledge (TPACK) learning model or knowledge about
pedagogical technology and content is knowledge about the appropriate use of pedagogical technology
to teach content correctly [20]. TPACK is a framework for understanding and describing the type of
knowledge educators need to make effective pedagogical practices and understand concepts by
integrating technology in the learning environment. Incorporating TPACK into the guided inquiry
learning model can increase students' interest in learning, thereby improving student learning
outcomes. The development of TPACK is used to provide learning experiences that are tailored to
specific pedagogies and materials [20]. This is supported by [16], who states that developing TPACK is
critical for novice teachers in order to create an effective learning process.
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Teachers must select teaching approaches and learning models that are appropriate for the learning
content and any technology that may be used. Because technology-based teaching stimulates a shift in
the pedagogical domain and the existing content, proper teaching with technology cannot be achieved
simply by adding new parts of technology to the existing structures. For the successful integration of
technology and science learning, educational technology must be used to support inquiry learning,
learning content, pedagogy, technology awareness, and interactive interactions [21].

Students are expected to improve their TPACK ability through the ICT-assisted Inquiry model,
which allows them to create their own learning media using technology. Furthermore, as teachers, they
must understand not only the teaching material but also how to help their students understand and
apply these concepts through the use of technology. The application of technology, pedagogy and
content that can increase student interest in guided inquiry through animation or video, peth and ppt
on static fluid material can improve student learning outcomes. This is supported by the results of test
data analysis which obtained an average N-Gain value of 81.88%. So it can be concluded that the
physics learning method using TPACK based on guided inquiry has the effect of increasing grades on
student learning outcomes.

Based on the results and findings of the study, the application of the inquiry model combined
with TPACK can improve student learning outcomes. This can be seen from the data on the difference
between pre-test and post-test (N-gain) of 0.82 in the high category. This indicates that TPACK
contributes significantly to the learning process and improves students' understanding of the material
taught. These results are in line with research [14], [22] which shows that simulation-assisted TPACK
combined with guided inquiry models can improve student understanding of vibration and wave
materials. Similar research was conducted by [23] that through TPACK students can learn better,
motivation and science learning outcomes have increased. Improving student learning outcomes also
needs to be supported by TPACK-based teaching materials, this is in line with research [24] which
examines the development of teaching materials in the form of LKPD based on local wisdom and
TPACK, with quite effective results.

Based data analysis which stated that increasing student learning outcomes through the TPACK
strategy had a positive effect, namely to improve student learning outcomes as indicated by an increase
in the completeness of learning outcomes from initially only 37.5% becomes 100% or all students have
completed their studies.

4. Conclusion

Based on the results of the study, it can be concluded that the application of guided inquiry
learning strategies combined with TPACK is effective in improving student learning outcomes. This
can be seen from the results of the N-Gain test on the pre-test and post-test results in the high category.
This shows that the results achieved are effective and significant in improving student learning
outcomes. TPACK used in learning can be applied in an effort to improve students' learning experience
related to the subject matter presented so that it is easier to understand. Therefore, this study suggests
to teachers to integrate technology in the learning process and the implications of guided inquiry
learning with TPACK can be rearranged according to school and student circumstances both in the
material and the application of technology.

109



Abdul Hamid, Elisa, Ade Irmayuandari

References

[1]

[2]

3]
[4]
[5]

[6]

[7]

8]

(9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Y. Laoli and W. Bunawan, “Implementasi Pedagogical Content Knowledge (PCK) Berbasis Inkuiri
Terbimbing Terhadap Hasil Belajar Siswa,” J. Inov. Pembelajaran Fis. INPAFI, vol. 5, no. 04, pp. 82—
90, 2017.

L. Sumardi, A. Rohman, and D. Wahyudiati, “Does the Teaching and Learning Process in Primary
Schools Correspond to the Characteristics of the 21st Century Learning?.,” Int. |. Instr., vol. 13, no.
3, pp. 357-370, 2020.

A. Benavot and J. Williams, “Can we transform global education without transforming how we
monitor progress?,” |. Int. Coop. Educ., vol. 25, no. 1, pp. 42-61, 2023.

H. Heflin, J. Shewmaker, and J. Nguyen, “Impact of mobile technology on student attitudes,
engagement, and learning,” Comput. Educ., vol. 107, pp. 91-99, 2017.

A. Ilmi and W. Sunarno, “Development of TPACK based-physics learning media to improve
HOTS and scientific attitude,” presented at the Journal of Physics: Conference Series, I10P
Publishing, 2020, p. 012049.

S. Astutik and B. K. Prahani, “The Practicality and Effectiveness of Collaborative Creativity
Learning (CCL) Model by Using PhET Simulation to Increase Students’ Scientific Creativity.,” Int.
J. Instr., vol. 11, no. 4, pp. 409-424, 2018.

N. Fazriyah, Y. Supriyati, and W. Rahayu, “The Effect of Integrated Learning Model and Critical
Thinking Skill of Science Learning Outcomes,” |. Phys. Conf. Ser., vol. 812, p. 012014, Feb. 2017,
doi: 10.1088/1742-6596/812/1/012014.

E. S. Irwansyah, I. Ramdani, and I. Farida, “The development of an Augmented Reality (AR)
technology-based learning media in metal structure concept,” Ideas 21st Century Educ., pp. 233—
238, 2017.

V. Vijayan and V. Joshith, “Technological pedagogical content knowledge: A framework for 21st
century teacher cognition,” Int. |. Res. Anal. Rev., vol. 5, no. 3, pp. 325-329, 2018.

D. Akyuz, “Measuring technological pedagogical content knowledge (TPACK) through
performance assessment,” Comput. Educ., vol. 125, pp. 212-225, 2018.

H. Herizal, N. Nuraina, R. Rohantizani, and M. Marhami, “Profil TPACK Mahasiswa Calon Guru
Matematika dalam Menyongsong Pembelajaran Abad 21,” JISIP |. Ilmu Sos. Dan Pendidik., vol. 6,
no. 1, 2022.

M. Hasanah and D. Sulisworo, “Design TPACK Strategy with Modellus Software for Simulation
Based on The Guided Inquiry on The Wave Concept,” J. Ilm. Pendidik. Fis., vol. 6, no. 1, pp. 99-107,
2022.

N. Hidayati and N. Alwiyah, “Technological Pedagogy And Content Knowledge: Digitizing 21st
Century Learning,” -Tarbawi |. Kaji. Kependidikan Islam, vol. 7, no. 2, pp. 61-70, 2022.

Y.-F. Yeh, K. K. H. Chan, and Y.-S. Hsu, “Toward a framework that connects individual TPACK
and collective TPACK: A systematic review of TPACK studies investigating teacher collaborative
discourse in the learning by design process,” Comput. Educ., vol. 171, p. 104238, 2021.

M. J. Swallow and M. W. Olofson, “Contextual understandings in the TPACK framework,” J. Res.
Technol. Educ., vol. 49, no. 34, pp. 228-244, 2017.

J. Tondeur, R. Scherer, F. Siddiq, and E. Baran, “Enhancing pre-service teachers’ technological
pedagogical content knowledge (TPACK): A mixed-method study,” Educ. Technol. Res. Dev., vol.
68, pp. 319-343, 2020.

P. Irdalisa, Djukri.(2020). Implementation of technology-based guided inquiry to improve tpack
among prospective biology teachers,” Int. . Instr., vol. 13, no. 2, pp. 33-44.

110



[18]

[19]
[20]
[21]
[22]
[23]

[24]

Abdul Hamid, Elisa, Ade Irmayuandari

R. D. Puspitasari, M. Mustaji, and R. D. Rusmawati, “Model Pembelajaran Inkuiri Terbimbing
Berpengaruh terhadap Pemahaman dan Penemuan Konsep dalam Pembelajaran PPKn,” J. Iim.
Pendidik. Dan Pembelajaran, vol. 3, no. 1, pp. 96-107, 2019.

M. Afandi, E. Chamalah, O. P. Wardani, and H. Gunarto, “Model dan metode pembelajaran,”
Semarang UNISSULA, 2013.

M. J. Koehler, P. Mishra, and W. Cain, “What is technological pedagogical content knowledge
(TPACK)?,” . Educ., vol. 193, no. 3, pp. 13-19, 2013.

M. J. Koehler, P. Mishra, K. Kereluik, T. S. Shin, and C. R. Graham, “The technological pedagogical
content knowledge framework,” Handb. Res. Educ. Commun. Technol., pp. 101-111, 2014.

E. D. Putriani, “Implementasi Strategi TPCK Dengan Media Simulasi Berbasis Inkuiri Terbimbing
pada Konsep Getaran dan Gelombang,” UPE] Unnes Phys. Educ. ]., vol. 3, no. 2, 2014.

M. Elvianasti, L. Lufri, A. Andromeda, F. Mufit, P. Pramudiani, and L. Safahi, “Motivasi dan Hasil
Belajar Siswa IPA: Studi Metaanalisis,” Edukasi ]. Pendidik., vol. 20, no. 1, pp. 73-84, 2022.

S. M. Pane, M. Lubis, and S. A. Sormin, “Lembar Kerja Peserta Didik Bermuatan Kearifan Lokal
Terintegrasi TPACK Untuk Siswa Kelas V Sekolah Dasar, Efektifkah?,” J. Penelit. Dan Pengemb.
Pendidik., vol. 6, no. 3, 2022.

111



