Zﬂ turnitin Page 1 of 19 - Cover Page

jpte@unm.ac.id 1
851-Mintohari.pdf

Class AA 26
Class AA

¢iom

Document Details

Submission ID

trn:oid:::1:3306555035

Submission Date

Aug 1, 2025, 9:34 PM GMT+7

Download Date

Aug 1, 2025, 9:40 PM GMT+7

File Name

851-Mintohari.pdf

File Size

2.4 MB

z"j turnltln Page 1 of 19 - Cover Page

Universitas Pendidikan Muhammadiyah Sorong

13 Pages

6,601 Words

Submission ID trn:oid:::1:3306555035

39,753 Characters

Submission ID  trn:oid:::1:3306555035



zﬂ turnitin Page 2 of 19 - Integrity Overview

17% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

» Bibliography

Match Groups

. 61 Not Cited or Quoted 14%

Matches with neither in-text citation nor quotation marks

89 16 Missing Quotations 3%

Matches that are still very similar to source material

“

7 turnitin

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Page 2 of 19 - Integrity Overview

Top Sources

13% @ Internetsources
10% ME Publications
5% 2 Submitted works (Student Papers)

Submission ID trn:oid:::1:3306555035

Submission ID  trn:oid:::1:3306555035



Zﬂ turnitin Page 3 of 19 - Integrity Overview Submission ID  trn:oid:::1:3306555035

Match Groups Top Sources

61 Not Cited or Quoted 14% 13% @ Internetsources

Matches with neither in-text citation nor quotation marks 10% ME Publications

3 16 Missing Quotations 3% 5% 2 Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Internet

journal.ia-education.com 4%
Internet

repository.uhamka.ac.id 1%
Publication

Maila D.H. Rahiem. "Towards Resilient Societies: The Synergy of Religion, Educati... 1%
Publication

Zehui Zhan, Siyuan Lyu, Shijing Niu, Kai Tu, Qingna Lai. "Designing and Implemen... <1%
o Student papers

Universitas Negeri Surabaya The State University of Surabaya <1%
° Student papers

Flinders University <1%
Internet

ummaspul.e-journal.id <1%
° Internet

brill.com <1%
° Internet

repository.iainpalopo.ac.id <1%
c Publication

Wulan Patria Saroinsong, Muhamad Nurul Ashar, Irena Y. Maureen, Lina Purwani... <1%

z"j turnitln Page 3 of 19 - Integrity Overview Submission ID  trn:oid:::1:3306555035


https://journal.ia-education.com/index.php/ijorer/article/download/930/777/
http://repository.uhamka.ac.id/id/eprint/43877/1/Proceeding_InCoTEPD%202024.pdf
https://doi.org/10.1201/9781003645542
https://doi.org/10.4324/9781003592006
https://ummaspul.e-journal.id/maspuljr/article/download/7722/3885/
https://brill.com/view/journals/apse/10/2/article-p381_9.xml
https://repository.iainpalopo.ac.id/id/eprint/10317/1/Niesya%20ulul%20azmi_Thesis_2205040010.pdf
https://doi.org/10.1201/9781003366683

zﬂ turnitin Page 4 of 19 - Integrity Overview

Internet

hdl.handle.net

Internet

lauda.ulapland.fi

Publication

Moh Zayyadi, Ema Surahmi, Septi Dariyatul Aini, Dayat Hidayat. "Ethnomathem...

° Student papers

Inlamnad till National Institute of Education den 2013-04-08

o Internet

mrcoles.wordpress.com

e Student papers

vcibukidnon

Internet

s3.amazonaws.com

a Publication

Fang Huang, Wenxin Zhang, Kailiang Lv. "Improving Pre-service English Teachers'...

o Internet

cris.vub.be

e Internet

nlist.inflibnet.ac.in

Internet

academic-publishing.org

Internet

conference.ut.ac.id

Internet

esiculture.com

a Internet

www.ecoleglobale.com

ZI'j turn't'n Page 4 of 19 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::1:3306555035

Submission ID  trn:oid:::1:3306555035


https://hdl.handle.net/2144/11076
https://lauda.ulapland.fi/bitstream/handle/10024/66478/978-952-337-477-5.pdf?isAllowed=y&sequence=1
https://doi.org/10.29408/jel.v11i1.28350
http://mrcoles.wordpress.com/
https://s3.amazonaws.com/aace-conf-media/conf/edmedia/submission/uploads/edmedia2017/paper_50535_3076.docx
https://doi.org/10.37256/ser.5220243941
https://cris.vub.be/ws/portalfiles/portal/121173707/FINAL_CONFERENCE_Proceedi
https://nlist.inflibnet.ac.in/search/Search2Record/10.1088_1742-6596_1318_1_012138/Details
https://academic-publishing.org/index.php/ejel/article/download/3733/2356/11745
https://conference.ut.ac.id/index.php/ictl/article/download/1721/943/6070
http://esiculture.com/index.php/esiculture/article/download/2144/1282/4118
https://www.ecoleglobale.com/blog/tag/higher-order-thinking-skills-hots/

zﬂ turnitin Page 5 of 19 - Integrity Overview

Internet

www.researchgate.net

a Publication

Muhamad Fuad Hasim, Muhammad Thohir, M. Baihaqi, Muhammad Igbal Fuadhi,...

Publication

Wafa Naif Alwakid, Nisar Ahmed Dahri, Mamoona Humayun, Ghadah Naif Alwaki...

a Internet

conversation.cgu.edu

Internet

ejournal.uinmybatusangkar.ac.id

Internet

journal.uniku.ac.id

Internet

jurnal.upk.ac.id

Internet

vje.vn

Publication

Anatoli Bourmistrov, Levi Garseth-Nesbakk, Toomas Haldma, Jan Mouritsen, Rom...

Publication

Colin Lu, Wenli Chen. "Chapter 4 Methodology", Springer Science and Business M...

Publication

Xiuling He, Yue Li, Xiong Xiao, Yingting Li, Jing Fang, Ruijie Zhou. "Multi-level cogn...

Internet

ciet.ncert.gov.in

Internet

e-journal.undikma.ac.id

Internet

e-journal.usd.ac.id

zl'j ‘turn|t|n Page 5 of 19 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::1:3306555035

Submission ID  trn:oid:::1:3306555035


https://www.researchgate.net/publication/343349041_Profile_of_Online_Learning_in_Building_Engineering_Education_Study_Program_During_the_COVID-19_Pandemic
https://doi.org/10.35931/am.v8i1.4335
https://doi.org/10.3390/systems13070517
http://conversation.cgu.edu/weblog/everyone/communities
http://ejournal.uinmybatusangkar.ac.id/ojs/index.php/alfikrah/article/download/12358/4160
http://journal.uniku.ac.id/index.php/FON/article/view/8859
https://jurnal.upk.ac.id/index.php/iseta/article/download/15/6/90
https://vje.vn/index.php/journal/article/download/251/138/1506
https://doi.org/10.4324/9781003480440
https://doi.org/10.1007/978-981-96-8193-8_4
https://doi.org/10.1007/s11571-024-10203-z
https://ciet.ncert.gov.in/storage/app/public/files/19/Reportpdf/Research_TPCI.pdf
https://e-journal.undikma.ac.id/index.php/hydrogen/article/download/12189/6041
https://e-journal.usd.ac.id/index.php/IJIET/article/view/10382

zﬂ turnitin Page 6 of 19 - Integrity Overview

Internet

ejournal.undiksha.ac.id

m Internet

humanities.utm.my

Internet

jurnal.stit-buntetpesantren.ac.id

Internet

repository.unisma.ac.id

Internet

revistas.unilasalle.edu.br

m Publication

Nur Arifah Drajati, Kristian Adi Putra. "Teacher Education and Teacher Profession...

e Publication

Abu Dharin, Agus Setiawan, Ischak Suryo Nugroho, Erma Suryani Sahabuddin, D...

e Publication

Kevin Wai Ho Yung, Huixuan Xu. "Educating Teachers Online in Challenging Time...

zr'j ‘turn|t|n Page 6 of 19 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:oid:::1:3306555035

Submission ID  trn:oid:::1:3306555035


https://ejournal.undiksha.ac.id/index.php/JET/article/download/58077/26460
https://humanities.utm.my/ichrd/wp-content/uploads/sites/126/2024/12/ICHRD2024_Proceedings_281224.pdf
https://jurnal.stit-buntetpesantren.ac.id/index.php/flip/article/download/235/168
http://repository.unisma.ac.id/bitstream/handle/123456789/3946/S2_PBI_21902073023_Maziyyatus%20Shalihah.pdf?isAllowed=y&sequence=1
https://revistas.unilasalle.edu.br/index.php/conhecimento_diversidade/article/download/11716/4455
https://doi.org/10.1201/9781003347798
https://doi.org/10.31538/nzh.v8i2.118
https://doi.org/10.4324/9781003288978

Submission ID trn:oid:::1:3306555035

Zl'-_l turnitin Page 7 of 19 - Integrity Submission

p-ISSN : 2721-852X ; e-ISSN : 2721-7965
IJORER, Vol. 6, No. 4, July 2025

Page 1301-1313

© 2025 IJORER :

International Journal of Recent Educational Research

IJORER : International Journal of Recent Educational Research
Homepage : https://journal.ia-education.com/index.php/ijorer
Email : jjorer@ia-education.com

© 0

Integrating Primary School Teacher Education Students' TPACK
Competence in Developing C6-Level HOTS Questions

Mintohari', Suryanti?, Suprayitno?3, Julianto, Wiryanto>", Arizkylia Yoka Putri®
123456 State University of Surabaya, Surabaya, Indonesia

W) Check for updates

Sections Info

DOI https:/ /doi.org/10.46245/ijorer.v6i4.851

ABSTRACT

Article history:

Submitted: April 17, 2025
Final Revised: July 10, 2025
Accepted: July 15, 2025
Published: July 31, 2025

Keywords:

TPACK; HOTS; C6-Level of
Bloom’s Taxonomy; Pre-service
Elementary Teachers;

Mathematics Learning

Objective: This study aims to analyze the ability of students in the Primary
School Teacher Education program to integrate Technological Pedagogical
Content Knowledge (TPACK) in developing mathematics questions based
on Higher-Order Thinking Skills (HOTS) at the C6 level (creating). This
competence is essential for preparing future teachers to design questions
that foster creativity, problem-solving, and innovation among primary
school students. Method: This research employed a qualitative descriptive
approach involving final-semester students who had completed courses on
instructional design and TPACK. Data were collected through
documentation of Cé-level HOTS question development assignments, semi-
structured interviews, and classroom observations. Data were analyzed
through data reduction, display, and conclusion drawing. Results: The

findings indicate that most students demonstrated the ability to integrate
TPACK components —content, pedagogy, and technology —in designing
HOTS-based mathematics questions at the C6 level. While some questions
reflected strong alignment with C6 indicators such as originality and
contextual relevance, challenges remain in harmonizing all TPACK
dimensions consistently. Variability in technological integration and depth
of creativity was also observed. Novelty: This study offers insight into how
TPACK competencies support the development of Cé-level HOTS questions
within primary mathematics education. It contributes to existing literature
by linking TPACK directly with cognitive assessment design in teacher
education and highlighting the preparedness of pre-service teachers to meet
the demands of 21st-century learning.

INTRODUCTION

The rapid advancement of the digital era has profoundly transformed the educational
landscape, demanding continuous innovation and adaptation at all levels of schooling
(Mukul & Biiyiikozkan, 2023). Educational transformation is no longer limited to the
integration of digital tools but now emphasizes the cultivation of Higher-Order Thinking
Skills (HOTS), which are essential for preparing students to navigate real-world
challenges (Miterianifa et al., 2021). Twenty-first-century learning underscores the
importance of mastering the 4Cs, critical thinking, creativity, communication, and
collaboration, where HOTS serves as a central framework for cognitive development
(Zainil et al., 2023). In the context of primary education, HOTS becomes a foundational
pillar in helping students solve authentic problems, apply learned concepts, and engage
in reflective thinking from an early age (Karmila et al., 2023).

A crucial aspect of HOTS-based instruction lies in a teacher’s ability to construct
assessment items that challenge students’ cognitive abilities beyond memorization (Azid
etal., 2022). According to the revised Bloom's Taxonomy, level C6 (creating) is the highest
cognitive domain, involving skills such as designing, constructing, or formulating
original products or ideas (He et al., 2025; Ozpir et al., 2025). However, many pre-service
and in-service teachers struggle to develop mathematics questions that align with this
level. Specific difficulties include: (1) translating abstract learning objectives into concrete
assessment tasks, (2) limited exposure to open-ended question formats, (3) overreliance
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on procedural or factual question types, and (4) reluctance to integrate interdisciplinary
or real-world contexts that stimulate student creativity. Moreover, a lack of confidence,
insufficient training, and minimal feedback in early teacher education further hinder pre-
service teachers from designing tasks that stimulate Cé6-level thinking (Eyadat et al.,
2025).

Simultaneously, the digital era presents considerable opportunities to enhance
assessment practices through meaningful technology integration. The Technological
Pedagogical Content Knowledge (TPACK) framework, developed by Mishra and
Koehler, outlines the intersection of three key domains, content (CK), pedagogy (PK), and
technology (TK), that must be synergized to create effective and innovative teaching
practices (Arifuddin et al., 2025). eachers with strong TPACK competencies are expected
to design learning experiences that are not only pedagogically sound and content-
accurate but also enriched by the strategic use of technology to deepen student
understanding and engagement (Koh, 2016).

Several studies have focused on developing TPACK competencies among pre-service
teachers, especially in the domains of instructional media creation and lesson planning
(Nisa’ & Faroh, 2021; Satriawati et al., 2022). However, few have examined how TPACK is
operationalized specifically in the design of cognitively demanding assessment tasks—
particularly mathematics questions targeting HOTS at the C6 level. While some research
has explored TPACK's role in promoting problem-solving or analytical thinking (B &
Malik, 2024; Su, 2023). limited studies critically investigate how TPACK components
intersect with HOTS principles in the context of question development. As a result,
TPACK and HOTS are often treated as separate innovations rather than interrelated
frameworks for instructional design.

This reveals a crucial gap in both theory and practice. Empirical evidence on how pre-
service teachers apply TPACK in assessment design, especially in formulating questions
that engage students in the creative process, is still scarce (Chai et al., 2019).
Consequently, many teacher education programs have not yet equipped candidates with
the skills to design assessments that harmoniously integrate content understanding,
effective pedagogy, and appropriate digital tools (Nugroho Yanuarto et al., 2021; Wahyu
et al., 2024). This study seeks to fill that gap by investigating how pre-service elementary
school teachers integrate TPACK in the development of Cé6-level HOTS mathematics
questions.

Preliminary observations among pre-service teacher candidates in the Primary School
Teacher Education program indicate a reliance on lower-order cognitive questions — such
as recalling facts (C1), interpreting basic concepts (C2), or applying routine procedures
(C3), with limited integration of digital tools or authentic contexts. This suggests a lack
of experience and confidence in designing assessment tasks that demand creativity,
innovation, and higher-order thinking (Ishartono et al., 2023). Thus, further investigation
is needed to determine how well TPACK competencies support the construction of
HOTS-based mathematics questions among these future educators.

Elementary mathematics education demands an approach that is contextual, creative,
and cognitively stimulating. Cé6-level HOTS questions have the potential to promote
deeper thinking, foster the integration of multiple mathematical concepts, and elicit
open-ended, reflective responses from students (Rohmawati & Fathoni, 2022). In this
context, pre-service elementary school teachers must be capable of designing assessments
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that go beyond recall and encourage the development of original ideas (Nur et al., 2020).
If these future teachers master TPACK, they will be better prepared to align their
assessments with the demands of the curriculum and the profile of 21st-century learners.
In essence, TPACK mastery is a key factor in enhancing the planning and implementation
of HOTS-based mathematics instruction (Saputri et al., 2025).

Therefore, this study aims to analyze the extent to which pre-service primary school
teachers are able to integrate TPACK elements in developing mathematics questions
aligned with Cé-level HOTS. By focusing on the intersection of content, pedagogy, and
technology in assessment design, this research contributes to the evolving discourse on
21st-century teacher preparation and offers practical insights into curriculum
enhancement for teacher education programs. The synergistic interplay of these three
domains enables the creation of assessment items that are not only conceptually accurate
and pedagogically appropriate but also enhanced by technology to foster creativity and
contextual relevance. For instance, instead of prompting students to simply define
“perimeter,” one observed pre-service teacher could have challenged them to design a
garden with specific perimeter and area constraints using digital tools. Such findings
underscore the practical challenges pre-service teachers face in designing cognitively
complex tasks, and highlight the need for integrated training that explicitly links TPACK
with Cé6-level assessment development.

RESEARCH METHOD

This study employed a qualitative descriptive design to explore how pre-service
elementary school teachers integrate Technological Pedagogical Content Knowledge
(TPACK) in developing Higher Order Thinking Skills (HOTS) questions at the C6 level
(creating) within mathematics learning. The research focused on three main aspects: the
process of designing questions, the quality of the items produced, and the extent to which
TPACK components were reflected in both the product and the process of question
development.

Participants were selected using purposive sampling, specifically targeting final-
semester students in the Primary School Teacher Education (PGSD) program at a public
university in Indonesia. To ensure relevant experience and preparedness, the inclusion
criteria consisted of: (1) completion of coursework in mathematics teaching, learning
media development, and educational technology; (2) active participation in a final course
project requiring the design of HOTS-based mathematics questions; and (3) a minimum
cumulative GPA of 3.25, along with documented involvement in teaching practicums or
school-based learning activities. These criteria were established to ensure that
participants had both the theoretical foundation and practical exposure necessary to
meaningfully integrate TPACK in assessment design.

Data were collected through three techniques: documentation analysis, classroom
observation, and semi-structured interviews. The documentation involved collecting
students' assignment products, which consisted of original mathematics questions
designed to reach the C6 level of Bloom’s taxonomy. Each student submitted at least three
questions, complete with contextual descriptions and integration of technological tools.
Observations were conducted throughout the task development process using a
structured observation sheet to capture specific indicators of TPACK integration,
including how students generated ideas, chose pedagogical approaches, and applied
digital tools. These observations provided insight into the real-time behaviors and
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patterns in students’ design processes. To complement these methods, semi-structured
interviews were conducted with selected students to explore their cognitive strategies,
decision-making rationales, and self-reflection in designing HOTS-based questions.
Interview prompts were aligned with the seven dimensions of TPACK to reveal how
students internalized and operationalized each component.

The instruments used included an observation guide, an interview protocol, and an
assessment rubric. The rubric assessed the student-designed questions based on four
main criteria: (1) alignment with Cé6-level cognitive indicators such as constructing,
designing, or creating; (2) content validity and conceptual accuracy of the mathematics
material; (3) pedagogical appropriateness, including clarity of instructions and student
engagement potential; and (4) integration of relevant and meaningful technology to
support learning. To improve readability, the detailed indicators of the TPACK
components, which were initially displayed in a lengthy table, were condensed and
reorganized systematically (available in Appendix A) to highlight the essential traits
associated with each domain: Technological Knowledge (TK), Pedagogical Knowledge
(PK), Content Knowledge (CK), and the intersections among them.

Data analysis was conducted through a three-phase qualitative approach: data
reduction, data display, and conclusion drawing. The students” assessment products and
interview transcripts were coded using the TPACK framework as an analytical lens. The
analysis paid close attention to the cognitive sequence of question construction, the
integration of TPACK domains, and the patterns of students’ problem-solving and
decision-making during the design process. Observation data served to triangulate
findings, especially regarding how students moved between content understanding,
pedagogical reasoning, and the use of technology. The coding process revealed not only
the level of TPACK mastery in the final products but also how that mastery developed
throughout the learning task. This comprehensive analysis enabled the researchers to
construct a clear picture of how pre-service elementary school teachers apply TPACK in
assessment design for mathematics learning, particularly in constructing cognitively
complex, creative, and technology-integrated questions.

RESULTS AND DISCUSSION
Results

The results of the study indicate that the ability of PGSD students to develop HOTS-based
mathematics questions at the C6 level with TPACK integration varies across three main
aspects: the quality of the questions, the coherence of TPACK components, and the
development process of the questions. The research instruments were developed based
on the TPACK theoretical framework, which includes seven core components: TK
(Technological Knowledge), PK (Pedagogical Knowledge), CK (Content Knowledge),
TPK (Technological Pedagogical Knowledge), TCK (Technological Content Knowledge),
and PCK (Pedagogical Content Knowledge). The indicators for each component were
operationalized as outlined in Table 1.

Table 1. Operationalization of TPACK Components
Code Indicator Description
TK1 Insights related to The subjects have a broad understanding of technology, both
technology, both low-tech low-tech and digital. This is reflected in their ability to select
(paper, pencils, etc.) and appropriate learning media, as seen in the teaching modules
digital technology (software, they developed.
internet, etc.)
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TK 2

TK3

PK1

PK 2

CK1

Understanding related to the

ability to use technology.
Proficiency in using
technology as a tool for
communication,  achieving
objectives, and problem-
solving.

Understanding related to
teaching = methods  and
procedures.

Mastery of student learning
strategies, classroom
management, the ability to
design lessons, and the ability
to conduct learning
evaluations.

Knowledge related to the
learning material, including
facts, concepts, theories, and
procedures.

The subjects are proficient in operating technology, as
demonstrated when they conducted lessons using a laptop,
LCD projector, and speakers. During the teaching practice,
there were no technical issues encountered. Additionally, the
subjects organized their lessons using PowerPoint media and
designed learning materials with the Canva application. The
presentation media in PowerPoint were independently
designed by the research subjects, although some content was
downloaded from the internet, it was customized accordingly.
By designing the media independently, the subjects found it
easier to implement it in their teaching.

The subjects demonstrate strong proficiency in using
technology. This is evident in their selection of technology that
is engaging and capable of enhancing student interest and
motivation. The technology used aligns with current trends,
as almost every school now has access to LCD projectors.
Additionally, the use of technology is tailored to the learning
objectives and the students' prior knowledge. The students'
prior knowledge is assessed based on their ability to answer
trigger questions, which are integrated with a diagnostic
assessment.

The subject demonstrates a strong understanding of teaching
methods, models, strategies, and techniques. This is evident in
the variety of methods outlined in the teaching materials. The
subject excels in creating teaching materials, ranging from
teaching modules to assessments. The teaching modules
developed are of high quality, focusing on the development of
21st-century skills, character education (PPK), and the 4Cs
(creativity and innovation, critical thinking and problem
solving, communication, collaboration).

The subject’s mastery in designing and managing learning is
evident in the learning materials created and the way the
subject practices teaching. The methods and steps of teaching
practiced are in line with what is outlined in the teaching
modules. The subject is able to manage the class well, as
demonstrated by a student-centered, enjoyable, relaxed,
discussion-based, and music-enhanced learning environment.
The subject frequently employs a variety of teaching methods.
Almost all of the subjects use lecture methods with
PowerPoint media. However, this method is combined with
other approaches such as games, discussions, group work,
exploration, and more, making the learning process more
engaging. Furthermore, the teaching models used are also
varied, including Project-Based Learning (PBL), Discovery
Learning, and others. In addition to varied models, methods,
and strategies, the assessment techniques are also diverse.
Moreover, there is a reflection activity at the end of each
lesson.

The subject possesses knowledge related to the learning
content, which is evident in the teaching materials that are rich
in references and are independently developed in the teaching
tools. The material presented aligns with what is written in the
teaching materials. The content is delivered in a logical
sequence, starting from concrete concepts to abstract ones.
Furthermore, the subject also provides examples that aid in
students' understanding. The subject is also able to answer
questions related to the teaching material. Additionally, the
subject often asks HOTS-related questions that encourage
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students to engage in higher-order thinking and support the
development of 21st-century skills.

TPK1 Awareness of the shift in Educational technology is effectively used to support the
strategies and  learning methods and strategies applied in teaching. PowerPoint
procedures due to the use of presentations and educational videos displayed on the LCD
technology. projector serve as aids for the teacher in delivering material

through lecture, question-and-answer, and discussion
methods. The subject also utilizes a speaker as an audio
amplifier for the educational videos being played.

TCK1 Knowledge related to the use The selection of technology used is relevant to the material
of technology to create new being taught. Through the assistance of the technology
representations of learning employed, students' understanding can be enhanced.
material and assist students Additionally, there are subjects that utilize Quizizz in the
in understanding the learning process. This helps develop student activities and
material. assignments that involve the use of technology.

TCK2 Insight related to how to The selection of technology is aimed at facilitating students'
choose the best technology understanding of the material. The subject uses PowerPoint
that can be used to achieve presentations to help students grasp the content more easily.
learning objectives. Additionally, the use of video as a learning medium allows

students to engage more relaxedly, thus enhancing their
comprehension of the subject matter. The subject also designs
instructional materials in an engaging manner using Canva,
which helps stimulate students' interest and motivation to
learn.

TCK3 The understanding related to The effectiveness of selecting technology to deliver content is
the effectiveness of also considered in the learning process. This is evident in the
technology usage in relation use of PowerPoint, videos, and tangible media, all of which
to the learning material and help students understand the material better. Additionally,
vice versa. there are instances where Quizizz is used in the learning

process, which helps develop student activities and
assignments.

PCK1 Understanding related to the The selection of learning approaches and strategies by the

strategy ~ for  developing
learning through the
integration  of  learning
content and pedagogy.

subject aligns with the characteristics of the students and the
nature of the mathematics content being taught. The
demonstration method is frequently used, especially in lower-
grade classes, as it is in line with the developmental stage of
students, who are still at the concrete operational phase and
thus require realistic practice. Additionally, the assessment
questions used are appropriate for measuring students'
understanding of the material being taught.

Based on the qualitative data analysis, it can be concluded that the students have a
strong command over all components of TPACK (Technological, Pedagogical, and
Content Knowledge). They are able to effectively utilize technology to support learning
(TK), demonstrate proficiency in student-centered strategies, methods, and classroom
management (PK), and have a deep understanding of the content in line with the
Merdeka Curriculum (CK). Furthermore, the integration of technology and pedagogy
(TPK), technology and content (TCK), and pedagogy and content (PCK) is also reflected
in the students' ability to design contextual, innovative, and relevant learning experiences
that meet the needs of 21st-century students.

The documentation results from the data collection process conducted through
observation and documentation methods on the teaching materials and teaching
practices of undergraduate PGSD students. This documentation includes various
authentic evidences from the students’ activities in designing and implementing learning
materials based on the Merdeka Curriculum. The subjects in this documentation consist
of six students, each teaching in grades 1 and 4 of elementary school. The data presented
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aims to illustrate the extent of the students’ mastery of the TPACK components in
designing and implementing the learning process.
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Figure 2. Class 4 learning tools.

Figure 4. Teaching practice for grade 4 Independent Curriculum

The images displayed reflect the quality and creativity of the teaching materials
developed by the students, such as teaching modules, digital learning media, and
assessment designs that align with the Pancasila student profile. In addition, the
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documentation of teaching practices demonstrates how the students apply student-
centered learning approaches, manage the classroom effectively, and utilize supporting
technologies such as projectors, PowerPoint, and educational videos. Each photo serves
as visual evidence of the integrated application of pedagogical, technological, and
content knowledge, illustrating the students' readiness to take on the role of professional
educators in the era of the Merdeka Curriculum.

Thus, the documentation of learning devices and teaching practices of S1 PGSD
students provides a real picture of how TPACK competence is implemented in the
context of the Merdeka Curriculum learning. Students are not only able to develop
relevant and contextual teaching materials, but also demonstrate the ability to manage
innovative, enjoyable, and learner-centered learning. The integration of technology,
pedagogy, and content appears to be in harmony at every stage of the learning process
they implement.

These findings underscore that the integration of TPACK components is not merely
additive but synergistic when applied effectively in developing Cé6-level HOTS
questions. The combination of rich content knowledge, thoughtful pedagogical
strategies, and purposeful use of technology results in more meaningful, contextual, and
cognitively demanding assessments. Figures 1-4 serve not just as visual documentation,
but as concrete representations of how each TPACK component, particularly TPK, TCK,
and PCK, was actualized in real classroom practices. This tight linkage between
conceptual understanding and implementation highlights the critical role of TPACK
mastery in equipping future primary school teachers to foster creativity, innovation, and
higher order thinking in mathematics education.

Discussion

The findings of this research provide an in-depth overview of how prospective
elementary school teacher students integrate TPACK, higher-order thinking skills
(HOTS), and the C6 level of the revised Bloom's taxonomy into the design and
implementation of learning. The integration of these three components reflects the
students' readiness to design learning that is not only content and pedagogy-based but
also innovative through the use of technology.

The integration of TPACK in the tools and learning practices of prospective elementary
school teachers reflects a developing understanding of the relationship between content,
pedagogy, and technology (Habibi et al., 2020; Sofwan et al., 2023). Students are able to
choose digital learning media that match the characteristics of the material and the needs
of the students, such as the use of interactive videos, multimedia presentations, and
online learning applications (Navarrete et al., 2025)This shows that the aspect of
Technological Knowledge (TK) has been gradually integrated with Content Knowledge
(CK) and Pedagogical Knowledge (PK) in designing more engaging learning experiences
(Arifuddin et al., 2025; Sofwan et al.,, 2024). However, some devices still show a
dominance of conventional approaches that have not yet fully utilized the potential of
digital technology optimally. Therefore, strengthening the integrative aspect of TPACK
needs to be continuously enhanced through coaching and more contextual practical
experiences.

Furthermore, students' ability to integrate HOTS is reflected in the formulation of
learning objectives that require students to analyze, evaluate, and create (Fakhomah &
Utami, 2019; Kori, 2023; Suwarma & Apriyani, 2022). In the Merdeka Curriculum learning,
students are encouraged to direct their activities not only towards mastering basic
concepts but also to foster critical and reflective thinking skills (Annam et al., 2024; Nasri
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et al., 2024). Some examples of questions used reflect students' analytical and evaluative
abilities, such as identifying patterns, comparing information, or providing reasons for
their answers (Kania et al., 2024; Safitri et al., 2024; Sola & Bundu, 2023). However, some
lesson plans still focus on remembering and understanding activities, so they do not fully
encourage the comprehensive development of higher-order thinking skills (Zulrafli et al.,
2023). Therefore, students' conceptual understanding of HOTS needs to be accompanied
by training in designing learning activities that consistently stimulate higher-order
thinking processes.

In the revised Bloom's Taxonomy, level C6 (Creating) is the highest level in the
cognitive domain that requires students to produce something original from the
knowledge they have learned (Aprillia et al., 2023; Khoy, 2025). In the practice of teaching
students, several C6 indicators are evident from assignments that require students to
create simple projects, such as designing posters, composing stories, or devising solutions
to real-world problems. This effort aligns with the spirit of the Merdeka Curriculum,
which encourages students to become independent and creative learners (Utia et al., 2024;
Widiansyah et al., 2024). Nevertheless, the implementation of level C6 is not yet uniform
across all devices and practices, as there is still a dominant focus on levels C1 to C4. This
indicates the need to strengthen students' abilities in designing learning objectives and
activities oriented towards creation as the pinnacle of cognitive learning.

The assertion that "TPACK has been well-integrated" is supported by rubric-based
analysis and specific student artifacts. For instance, students who scored "very good" on
the TK and TPK indicators designed digital media using Canva that aligned with both
lesson objectives and student characteristics. Likewise, classroom observations revealed
that students incorporated HOTS prompts such as "create your own math story problem
using daily scenarios," which directly addressed Cé6-level thinking. These examples
substantiate the integration of technological and pedagogical knowledge in real teaching
contexts. Nevertheless, the variation in performance across TCK and PCK domains
suggests that further instructional support is needed to guide students in making
strategic connections between content, pedagogy, and technology. This insight should
inform curriculum design in teacher education by embedding iterative feedback cycles
and authentic task-based assessments to reinforce the practical application of TPACK in
assessment development.

Thus, the results of this study affirm that the integration of TPACK, HOTS, and C6 is
an important foundation in the development of competencies for prospective elementary
school teachers. These three components complement each other in shaping innovative,
meaningful, and responsive learning practices to the needs of 21st-century students.
These findings provide a positive direction for improving the quality of teacher
education, particularly in preparing adaptive and reflective educators. Further research
is recommended to explore the implementation of this concept in real field contexts,
including on teachers who have been teaching, the sustainability of practices at various
levels and school conditions, as well as their impact on improving student learning
outcomes in inclusive contexts and with limited resources. By expanding the scope of the
study, it is hoped that TPACK-based, HOTS, and creative learning strategies can continue
to be developed and widely implemented.

CONCLUSION

Fundamental Finding: The integration of TPACK, HOTS, and C6 in the learning design
of prospective elementary school teachers has strong potential to generate innovative,
contextual, and relevant learning experiences tailored to the demands of 21st-century
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education. This finding highlights the importance of equipping pre-service teachers not
only with conceptual understanding but also with practical competencies to design
cognitively challenging instruction that promotes creativity and higher-order thinking.
Implication: It is necessary to integrate TPACK, HOTS, and C6-level thinking from the
early stages of teacher education so that pre-service teachers are equipped to design
creative, collaborative, and contextually relevant learning experiences aligned with the
Merdeka Curriculum and the Profile of Pancasila Students. Limitation: This research is
limited to one study program and has not yet tested direct implementation in real
classrooms, nor has it used quantitative instruments to assess HOTS and C6 aspects.
Future Research: Further research is recommended to examine the real impact of
integrating TPACK, HOTS, and C6 in teaching practices and its effectiveness on student
learning outcomes at various elementary school levels through approaches such as
Classroom Action Research (CAR).
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