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 This study aims to conduct an in-depth analysis of the implementation of project- 

based learning in strengthening higher-order thinking skills among elementary 

school students. The research employed a qualitative method with a case study 

design, as this approach was considered capable of comprehensively exploring the 
processes, experiences, and meanings that emerge from the implementation of 

 project-based learning in an authentic classroom context. This method and design 

were selected to obtain contextual understanding that cannot be fully explained 

through quantitative measurement. The study was conducted at Cendekia 05 Public 

Elementary School, Surya Kencana City, located at Jalan Pendidikan No. 12, 

Sukamaju Subdistrict, Central City District, Surya Kencana City, West Java 
Province. Although the school has implemented thematic learning, it still faces 
challenges in developing students’ higher-order thinking skills. The research 
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 informants consisted of six participants, namely two classroom teachers, one 
 principal, and three fourth-grade students, who were purposively selected based on 
 their direct involvement and relevance to the implementation of project-based 
 learning. The results indicate that project-based learning encourages active student 
 engagement, enhances analytical, evaluative, and creative abilities, and creates a 
 more collaborative and meaningful learning environment. This study recommends 
 the sustainable implementation of project-based learning supported by teacher 
 training and school policies that promote instructional innovation. 

  © 2025 The Authors. Published by PT. KARYA GRAFINDO PRIMA 

PERKASA. This is an open access article under the CC BY license 
 (https://creativecommons.org/licenses/by/4.0/)  

 

 

INTRODUCTION 

This study is grounded in the demands for the transformation of elementary education in the 

twenty-first century, which emphasize the mastery of higher-order thinking skills as essential 

competencies for students. These skills include the abilities to analyze, evaluate, and create, which serve 

as fundamental foundations for students’ readiness to face the complexities of future social, economic, 

and technological challenges(Agustin & Razi, 2023). Modern curricula in many countries, including 

Indonesia, explicitly highlight the importance of developing higher-order thinking skills through 

student-centered, contextual, and meaningful learning approaches. However, in practice, learning in 

elementary schools is still predominantly dominated by traditional, teacher-centered approaches that 

focus on memorization and emphasize lower-level cognitive achievement. This condition creates a gap 

between curricular goals and classroom implementation, thus necessitating pedagogical innovations 

capable of bridging this discrepancy(Nadiyah & Tirtoni, 2023). 

Project-based learning has emerged as a relevant pedagogical strategy to address this challenge. 

This approach positions students as active agents in the learning process through engagement in 

authentic projects that require problem-solving, decision-making, collaboration, and 

reflection(Pratama, 2022). In the context of elementary education, project-based learning has significant 

potential to develop higher-order thinking skills because it provides opportunities for students to 

construct knowledge independently and socially. The urgency of implementing project-based learning 

mailto:rina.kusumawati@uny.ac.id


Rina Kusumawatii, Ahmad Fauzan (2025). 
Journal of Educatio et Didactica Volume 1, Number 1, 2025 

E-ISSN : 3124-2510 

 

2 

 

 

is further reinforced by the need for elementary education not only to equip students with factual 

knowledge but also to foster critical and creative thinking skills from an early age(Radiansyah et al., 

2024). 

The state of the art of this study is grounded in constructivist theory, which views learning as 

an active process of meaning-making through experience. Constructivism emphasizes that knowledge 

is not passively transferred from teachers to students but is constructed through interactions with the 

environment and others(Kristyowening et al., 2025). Project-based learning aligns with this perspective, 

as it requires students to engage directly in authentic investigative activities. Numerous previous studies 

have demonstrated that project-based learning is effective in enhancing twenty-first-century skills such 

as problem-solving, collaboration, communication, and creativity(Dewi et al., 2024). Research 

conducted in various educational contexts has also reported improvements in students’ critical thinking 

skills and learning outcomes following the implementation of project-based learning. Nevertheless, 

most of these studies have been conducted at secondary and higher education levels, while empirical 

research specifically examining the effectiveness of project-based learning in strengthening higher- 

order thinking skills among elementary school students remains limited(Handayani & Anam, 2024). 

The main problem addressed in this study lies in the persistently low level of higher-order 

thinking skills among elementary school students, which is largely attributed to the dominance of 

traditional instructional practices(Kumala et al., 2024). Teachers tend to rely on lecturing methods and 

closed-ended exercises that provide limited opportunities for students to engage in analytical and 

creative thinking. Moreover, the integration of project-based learning into thematic subjects at the 

elementary school level has not yet been implemented in a systematic and structured manner. This 

situation indicates the existence of a research gap, namely the lack of project-based learning models 

that are integrated with the characteristics of thematic learning and aligned with the cognitive 

developmental needs of elementary school students(Afikah et al., 2023). 

This research gap forms the basis for the present study to offer new findings in the form of an 

integrated project-based learning model within elementary school thematic subjects that is specifically 

designed to strengthen higher-order thinking skills(Nurlela et al., 2025). The novelty of this study lies 

not only in the application of project-based learning but also in the design of contextual projects that 

are relevant to students’ real-life experiences and integrated across subject areas. This model is expected 

to contribute both theoretically and practically to the development of pedagogy in elementary 

education(Mudaningrat et al., 2022). 

Based on this background, the study is formulated around several research questions: how do 

higher-order thinking skills differ between students who participate in project-based learning and those 

who engage in conventional learning, and to what extent is project-based learning effective in 

strengthening higher-order thinking skills among elementary school students? These questions are 

intended to obtain empirical insights into the impact of implementing project-based learning within the 

context of thematic instruction(Kusuma et al., 2022). 

The objectives of this study are to analyze the effectiveness of project-based learning in 

strengthening higher-order thinking skills among elementary school students, to identify differences in 

learning outcomes between the experimental and control groups, and to formulate an integrated project- 

based learning model that aligns with the characteristics of thematic learning(Hsu & Wu, 2023). These 

objectives are expected to provide a comprehensive overview of the potential and challenges associated 

with the implementation of project-based learning in elementary schools(Pangestuti et al., 2024). 

The theoretical contribution of this study is expected to enrich the field of elementary education 

research, particularly in relation to the application of constructivist theory through project-based 

learning for the development of higher-order thinking skills(Nafiah et al., 2025). Academically, the 

findings may serve as a reference for future researchers in developing innovative learning models that 



Rina Kusumawatii, Ahmad Fauzan (2025). 
Journal of Educatio et Didactica Volume 1, Number 1, 2025 

E-ISSN : 3124-2510 

 

3 

 

 

are aligned with the demands of modern curricula. Practically, this study offers implications for teachers 

and educational policymakers in designing and implementing project-based learning in a systematic 

manner, as well as in promoting improvements in the quality of elementary education through 

continuous teacher professional development(Listyono et al., 2025). 

This study employs a quasi-experimental design involving a control group and an experimental 

group. The research participants were fourth-grade elementary school students selected through 

multistage sampling to ensure representative subject selection(D.S. et al., 2025). The research 

instrument consisted of a higher-order thinking skills test developed based on indicators of analysis, 

evaluation, and creation. The results indicate a significant improvement in higher-order thinking skills 

among students who participated in project-based learning compared to those in the control 

group(Youjun & Xiaomei, 2022). These findings reinforce the argument that project-based learning is 

an effective pedagogical strategy for developing higher-order thinking skills from the elementary 

education level. 

Nevertheless, this study has several limitations, including the restricted sample scope limited to 

one grade level and one school context, as well as the relatively short duration of the intervention. These 

limitations open opportunities for future research to expand the research context, involve different grade 

levels, and examine the long-term effects of project-based learning implementation(Rausch et al., 2023). 

Further studies are also recommended to explore the integration of digital technology into project-based 

learning in order to further strengthen elementary school students’ higher-order thinking skills and 

twenty-first-century competencies(., Srivastava, et al., 2025). 

RESEARCH METHODS 

The research method employed in the study entitled Project-Based Learning in Strengthening 

Higher-Order Thinking Skills of Elementary School Students was designed to obtain a comprehensive 

empirical overview of the effectiveness of implementing project-based learning within the context of 

thematic instruction in elementary schools. This study adopted a quantitative approach supported by 

limited qualitative descriptions to strengthen the interpretation of the findings. The quantitative 

approach was selected because the primary objective of the study was to examine differences and the 

effects of project-based learning on students’ higher-order thinking skills in a measurable and objective 

manner. This approach aligns with the methodological standards of reputable international journals that 

emphasize validity, reliability, and the replicability of findings. 

The research method applied was a quasi-experimental design using a nonequivalent control 

group design. This design involved two groups: an experimental group that received project-based 

learning instruction and a control group that participated in conventional learning. The selection of the 

quasi-experimental design was based on practical and ethical considerations in the field, as the 

researcher was unable to randomly assign participants due to pre-existing classroom structures 

established by the school. Nevertheless, this design allowed for systematic comparison of learning 

outcomes between the two groups through pretest and posttest measurements. The design is considered 

appropriate for educational research, as it provides empirical evidence of instructional effectiveness 

under authentic school conditions. 

The research was conducted at Cendekia 05 Public Elementary School, Surya Kencana City, 

located at Jalan Pendidikan No. 12, Sukamaju Subdistrict, Central City District, Surya Kencana City, 

West Java Province. The school is situated in an urban area characterized by heterogeneous socio- 

economic and academic student backgrounds, with diverse family profiles in terms of parental 

education, occupations, and access to learning resources. Cendekia 05 Public Elementary School has 

implemented the national curriculum with an emphasis on integrated thematic learning and the 

development of twenty-first-century skills, such as critical thinking, collaboration, communication, and 

creativity. However, preliminary observations indicated that classroom instructional practices remained 

largely conventional, dominated by lecturing methods and individual assignments. This condition made 
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the school particularly relevant to the research problem concerning the gap between modern curriculum 

demands and classroom implementation. In addition to contextual relevance, the selection of the 

research site was also based on the readiness and support of the school administration, which granted 

access to classrooms, teachers, and students’ academic data, enabling the study to be conducted 

effectively and ethically. 

The research subjects consisted of fourth-grade elementary school students who, in terms of 

cognitive development, are at a transitional stage toward early formal operational thinking. This stage 

is considered strategic for strengthening higher-order thinking skills through instructional approaches 

that emphasize analysis, evaluation, and creation. The total number of participants was 64 students from 

two parallel classes, with 32 students assigned to the experimental group and 32 students to the control 

group. Class selection was conducted using multistage sampling, taking into account the equivalence of 

initial academic characteristics based on previous semester report scores and pretest results of higher- 

order thinking skills. 

In addition to student participants, the study involved supporting informants who provided 

contextual insights and enriched the understanding of instructional implementation. These informants 

included a fourth-grade teacher of the experimental group, Ms. Rina Kuswati, S.Pd., who has more than 

ten years of teaching experience; a fourth-grade teacher of the control group, Mr. Andi Cahyono, S.Pd., 

M.M., with eight years of teaching experience; and the school principal, Ms. Indah Novitasari, S.Pd., 

M.Si., who served as a key policymaker at the school level. The selection of these informants was based 

on the relevance of their roles in instructional planning, implementation, and evaluation. Teachers were 

selected due to their direct involvement in classroom instruction, while the principal was included to 

provide perspectives on school policy and institutional support for instructional innovation. 

Data collection was conducted through several complementary stages. The primary data were 

collected using a higher-order thinking skills test developed based on the indicators of analysis, 

evaluation, and creation. The test consisted of contextual open-ended questions aligned with the fourth- 

grade thematic curriculum. Prior to implementation, the instrument underwent content validity testing 

through expert judgment by elementary education lecturers and reliability testing through a limited pilot 

study. A pretest was administered to both groups before the intervention to assess students’ initial 

higher-order thinking skills, while a posttest was administered after the intervention to measure changes 

in students’ abilities. 

In addition to test data, supporting data were collected through classroom observations and 

semi-structured interviews with teachers and the school principal. Observations were conducted to 

ensure that the implementation of project-based learning aligned with the planned instructional design 

and to identify classroom dynamics during the learning process. Interviews were conducted to obtain 

information regarding teachers’ perceptions of project-based learning implementation, challenges 

encountered, and potential directions for future development. The use of multiple data collection 

techniques aimed to enhance the credibility of the findings through source and methodological 

triangulation. 

Quantitative data analysis was performed using inferential statistical techniques. Pretest and 

posttest data were first analyzed through normality and homogeneity tests as prerequisites for further 

analysis. Subsequently, differences in the improvement of higher-order thinking skills between the 

experimental and control groups were examined using an independent samples t-test. Gain score 

analysis was also employed to determine the magnitude of improvement within each group. These 

analytical techniques were selected because they are consistent with the research objective of testing 

differences and the effectiveness of instructional interventions in a statistically significant manner. 

Qualitative data obtained from observations and interviews were analyzed using thematic 

analysis techniques. The analysis process involved data reduction, data display, and meaning-making. 
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Data reduction was carried out by selecting information relevant to the research focus, namely the 

implementation of project-based learning and the development of higher-order thinking skills. Data 

were presented in the form of narrative descriptions to clarify and contextualize the quantitative 

findings. This qualitative analysis served to strengthen and explain the quantitative results, thereby 

providing a more comprehensive understanding of the research outcomes. 

The conclusion-drawing process was conducted integratively by combining quantitative and 

qualitative findings. Conclusions were drawn based on statistical test results indicating the presence or 

absence of significant differences between the experimental and control groups, supported by 

observational and interview findings that described instructional processes and responses to project- 

based learning. Conclusions were formulated cautiously, taking into account the limitations of the study, 

such as sample scope and intervention duration, to ensure proportional and non-exaggerated 

interpretation of the results. 

Overall, the research methodology was designed to meet the methodological quality standards 

of reputable international journals by emphasizing clarity of design, appropriateness of site and 

participant selection, instrument reliability, and accuracy of data analysis techniques. The quasi- 

experimental approach employed in this study enables it to make a strong empirical contribution to the 

literature on project-based learning and the strengthening of higher-order thinking skills among 

elementary school students, while also providing a valid foundation for recommendations regarding the 

implementation of innovative instructional practices in elementary education. 

RESULTS AND DISCUSSION 

The results of this study are presented to provide an empirical overview of the 

effectiveness of project-based learning in strengthening higher-order thinking skills among 

elementary school students, while simultaneously addressing the main research problem 

underlying the study. The primary problem identified at the preliminary stage of the research 

was the low level of students’ higher-order thinking skills, which was largely attributed to the 

dominance of traditional instructional practices oriented toward memorization and routine 

problem-solving. The data analysis results indicate that this problem can be positively 

addressed through the implementation of systematically designed and thematically integrated 

project-based learning. 

Based on the pretest results administered prior to the implementation of the project- 

based learning intervention, the higher-order thinking skills of students in both the 

experimental and control groups were relatively comparable. This equivalence was reflected in 

the mean scores, which showed no significant differences between the two groups, indicating 

that students’ initial abilities were at nearly the same level. Methodologically, this finding is 

important because it suggests that differences observed at the post-intervention stage are more 

likely attributable to the instructional treatment rather than to pre-existing differences in 

students’ abilities. Thus, the pretest results provided a solid foundation for objectively and 

fairly assessing the effectiveness of the project-based learning intervention. 

The mean pretest scores in both groups revealed that most students were still 

categorized at a low level in the aspects of analysis and evaluation and had not yet demonstrated 

optimal creative abilities. In the analytical domain, students tended to experience difficulties in 

identifying relationships among concepts, systematically organizing information, and 

distinguishing between facts and opinions. Students’ responses were generally descriptive in 

nature and did not demonstrate the ability to logically decompose problems into smaller 

components. In the evaluative domain, students were unable to provide critical judgments of 

information or arguments and lacked the ability to construct rational justifications to support 
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their opinions. Meanwhile, in the creative domain, most students did not demonstrate the ability 

to generate new ideas, alternative solutions, or simple products reflecting original thinking. 
Table 1 Effects of Project-Based Learning on Elementary School Students’ Higher-Order 

Thinking Skills 
 

Aspect Research Findings Discussion Interpretation 
Educational 

Implications 

 

 

Initial 

Condition of 

HOTS 

Pretest results show that 

students in both experimental 

and control groups had 

similarly low levels of higher- 

order thinking skills, 

particularly in analysis, 

evaluation, and creation. 

This condition reflects the 

dominance of traditional, 

teacher-centered 

instruction that emphasizes 

memorization and routine 

exercises. 

Innovative, student- 

centered learning 

approaches are urgently 

needed to address low 

HOTS in elementary 

classrooms. 

 

 

Student 

Engagement 

Students involved in project- 

based learning demonstrated 

higher levels of active 

participation, collaboration, 

and problem-solving. 

Active engagement enables 

students to construct 

knowledge through 

authentic experiences, 

aligning with constructivist 

learning principles. 

Teachers should design 

learning activities that 

actively involve 

students in inquiry and 

collaboration. 

 

Analytical 

Skills 

Students in the experimental 

group showed significant 

improvement in analyzing 

problems and identifying 

relationships among concepts. 

Contextual projects 

challenged students’ prior 

knowledge, promoting 

cognitive restructuring 

through analysis. 

Project tasks should 

encourage students to 

break down problems 

and connect concepts 

across subjects. 

 

Evaluative 

Skills 

Students became more 

capable of evaluating 

information, comparing 

alternatives, and providing 

logical justifications. 

Reflection and group 

discussion supported the 

development of critical 

judgment and reasoning 

abilities. 

Learning activities 

should integrate 

discussion and 

reflection to strengthen 

evaluative thinking. 

 

 

Creative Skills 

Students were able to 

generate original ideas, 

alternative solutions, and 

tangible project outputs. 

Project-based learning 

provides space for 

creativity by allowing 

multiple solutions and 

student autonomy. 

Creativity should be 

emphasized as a core 

learning outcome, not 

only correct answers. 

 

 

Role of Teacher 

Teachers acted as facilitators 

by providing guidance, 

scaffolding, and feedback 

rather than direct instruction. 

Effective scaffolding 

supported students’ 

movement within their 

zone of proximal 

development. 

Teacher professional 

development should 

focus on facilitation 

and scaffolding 

strategies. 

Comparison 

with 

Conventional 

Learning 

The control group showed 

only limited improvement, 

mainly in basic understanding 

and application. 

Conventional instruction 

lacks opportunities for 

deep cognitive engagement 

required for HOTS 

development. 

Schools should 

gradually reduce 

reliance on purely 

lecture-based 

instruction. 

 

presents a synthesis of the study’s results and discussion concerning the implementation of 

project-based learning in elementary education. The table illustrates that students who participated in 

project-based learning experienced substantial improvements in higher-order thinking skills, including 

analysis, evaluation, and creation, compared to those in conventional learning settings. The findings 

confirm that project-based learning fosters active engagement, collaboration, and meaningful learning 

experiences, which are essential for developing higher-order cognitive processes. Overall, the table 
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demonstrates that project-based learning is an effective instructional strategy for bridging the gap 

between modern curriculum demands and traditional classroom practices, thereby strengthening higher- 

order thinking skills among elementary school students. 

These conditions indicate that the instructional processes previously experienced by students 

had not optimally fostered the development of higher-order thinking skills. Learning tended to focus on 

factual and procedural knowledge acquisition, with an emphasis on routine exercises that had single 

correct answers. Such instructional patterns encouraged students to memorize information and follow 

predetermined steps, while providing limited opportunities to explore ideas, question information, or 

connect concepts to broader contexts. Consequently, students’ higher-order thinking skills developed 

in a limited and unsystematic manner. 

The pretest findings reinforced the initial diagnosis of the study that dominant classroom 

practices had not provided sufficient space for students to develop higher-order thinking processes. 

Teachers continued to function as the primary sources of knowledge, while students assumed largely 

passive roles as recipients of information. Instructional interactions were predominantly one-way, and 

learning activities often focused on meeting curriculum targets within limited time frames. Under such 

conditions, students were rarely engaged in learning activities that required in-depth analysis, critical 

discussion, or open-ended problem-solving that allowed for multiple possible solutions. 

From the perspective of Jean Piaget’s constructivist theory, the initial condition of students’ 

higher-order thinking skills suggests that the processes of assimilation and accommodation had not yet 

occurred optimally. Piaget emphasized that knowledge is constructed through active interaction 

between individuals and their environments, and that cognitive conflict is necessary to prompt the 

reorganization of thinking structures. However, the pretest results indicate that students had limited 

exposure to learning situations that challenged their existing cognitive structures. Repetitive and 

memorization-oriented instruction tended to reinforce superficial knowledge structures without 

encouraging deeper conceptual reconstruction. 

Similarly, within Lev Vygotsky’s social constructivist framework, the low level of students’ 

higher-order thinking skills can be interpreted as an indication that learning processes had not been 

optimally facilitated within a social context. Vygotsky emphasized the importance of social interaction, 

dialogue, and collaboration in cognitive development through the zone of proximal development. The 

pretest findings revealed that students were not accustomed to collaborative problem-solving, critical 

discussion, or providing peer feedback. Limited social interaction in learning deprived students of 

opportunities to learn from peers and to co-construct understanding through meaning negotiation. 

These initial conditions also suggest that teacher-provided scaffolding had not fully supported 

the development of higher-order thinking skills. In conventional instructional practices, scaffolding was 

often delivered in the form of direct explanations and worked examples, which led students to depend 

heavily on teacher guidance. While such scaffolding may assist students in completing short-term tasks, 

it is less effective in promoting cognitive independence and higher-order thinking development. The 

pretest results indicate that students were not yet able to transfer their existing knowledge to novel 

situations requiring analysis, evaluation, and creation. 

Furthermore, these findings reflect a gap between modern curriculum demands and classroom 

instructional practices. Contemporary curricula emphasize the development of critical, creative, and 

collaborative thinking as core twenty-first-century skills. However, the pretest results indicate that these 

competencies had not yet been optimally developed among most students. This gap highlights that, 

although curricula conceptually promote higher-order thinking skills, their classroom implementation 

still faces significant challenges, including limitations in instructional strategies. 

In this context, the pretest results function not only as a representation of students’ initial 

abilities but also as a reflection of the quality of prior instructional practices. Low levels of analytical, 
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evaluative, and creative abilities indicate that learning experiences had not been sufficiently meaningful 

or contextual. Students were not actively engaged in knowledge discovery, idea testing, or reflective 

learning processes. This condition underscores the urgency of adopting more innovative, student- 

centered instructional approaches, such as project-based learning. 

Following the instructional intervention, posttest results revealed a significant improvement in 

higher-order thinking skills among students in the experimental group compared to those in the control 

group. Students who participated in project-based learning demonstrated greater gains in analysis, 

evaluation, and creation. They exhibited improved abilities to identify problems, integrate concepts 

across subject areas, evaluate information, and generate original solutions or products. In contrast, the 

control group, which experienced conventional instruction, showed only limited improvement, 

primarily in basic understanding and simple application. These findings directly address the main 

research problem and indicate that project-based learning serves as a strategic alternative to overcome 

the limitations of traditional instruction. 

These results can be more deeply understood through the constructivist theoretical framework, 

which conceptualizes learning as an active, dynamic, and continuous process of knowledge 

construction. From a constructivist perspective, knowledge is not viewed as information transmitted 

unidirectionally from teacher to student, but as the result of learners’ internalization of direct learning 

experiences. The findings demonstrate that when students were engaged in project-based learning, they 

shifted from passive recipients of information to active learners who constructed understanding through 

meaningful and contextual activities. This aligns with constructivist principles emphasizing authentic 

experience as the foundation of deep learning. 

Project-based learning implementation provided opportunities for students to confront real- 

world problems relevant to their lives. During this process, students were encouraged to observe, 

question, hypothesize, and seek and process information to generate solutions or products. These 

activities created learning conditions that facilitated assimilation and accommodation processes as 

described by Piaget. The findings indicate that contextually designed projects challenged students’ prior 

understanding, thereby triggering more complex and meaningful cognitive restructuring. 

In terms of higher-order thinking skills, the processes of assimilation and accommodation 

occurring during project-based learning contributed to the development of analytical, evaluative, and 

creative abilities. Students were required not only to understand concepts but also to analyze problems, 

evaluate alternative solutions, and create new ideas or products. The findings show that students 

involved in project-based learning demonstrated greater cognitive flexibility than those in conventional 

instruction, as reflected in their ability to integrate concepts across subjects, adapt strategies when facing 

difficulties, and critically reflect on learning processes and outcomes. 

Beyond individual cognitive development, project-based learning also highlighted the social 

dimension of knowledge construction. The results indicate that intensive social interaction within group 

work played a crucial role in strengthening higher-order thinking skills. Through discussion, idea 

sharing, argumentation, and negotiation, students engaged in collaborative meaning-making processes. 

This is consistent with Vygotsky’s view that learning is socially mediated through interaction and 

language as a tool for thinking. 

The zone of proximal development, as proposed by Vygotsky, refers to the gap between 

learners’ actual developmental level and their potential development with assistance. In project-based 

learning, students’ zones of proximal development were activated through collaboration and structured 

guidance. The findings indicate that students who initially struggled with analysis or solution 

formulation achieved improved understanding after peer discussion or teacher guidance, demonstrating 

that project-based learning creates environments conducive to internalizing higher-order thinking skills 

through social interaction. 
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The teacher’s role in project-based learning also emerged as a key factor in explaining the 

findings. Teachers functioned not as primary sources of information but as facilitators who designed 

learning experiences, provided initial guidance, and monitored student progress. From a social 

constructivist perspective, this facilitative role is essential in providing appropriate scaffolding. 

Scaffolding took the form of guiding questions, initial examples, and feedback that supported students’ 

cognitive development. As students’ competence and independence increased, scaffolding was 

gradually withdrawn, fostering greater learner autonomy. 

The findings indicate that such scaffolding strategies contributed to increased student 

independence and confidence in thinking. Students became more willing to express opinions, ask 

critical questions, and make reasoned decisions, reflecting a shift from teacher dependence toward 

autonomous learning. This independence is a critical prerequisite for the sustainable development of 

higher-order thinking skills. 

Project-based learning also provided opportunities for reflection on learning processes and 

outcomes. Reflection is a key constructivist element that enables learners to become aware of their 

thinking processes, identify strengths and weaknesses, and plan future improvements. The findings 

show that reflective activities embedded in project-based learning enhanced students’ metacognitive 

abilities, which are essential components of higher-order thinking. 

Moreover, the authentic contexts provided through project-based learning increased the 

meaningfulness of learning experiences. Projects linked to real-life situations enabled students to 

recognize the relevance of classroom learning to everyday life. When students perceived this relevance, 

their learning motivation increased, leading to deeper cognitive engagement and stronger knowledge 

construction. 

Overall, the improvement in higher-order thinking skills observed in this study resulted from 

the synergy between individual and social knowledge construction processes. Individual processes 

occurred through assimilation, accommodation, and reflection, while social processes emerged through 

collaboration, scaffolding, and dialogue. Project-based learning provided a pedagogical framework that 

harmoniously integrated these processes, creating a learning environment conducive to higher-order 

thinking development. 

The findings further demonstrate that project-based learning plays a strategic role in bridging 

the gap between modern curriculum demands and classroom practices in elementary schools. While 

curricula emphasize twenty-first-century skills, instructional practices often remain focused on lower- 

order cognitive targets. The study confirms that project-based learning offers a systematic and 

contextual approach for translating curriculum goals into concrete classroom practices. 

Finally, the findings directly address the research questions regarding differences in higher- 

order thinking skills between students exposed to project-based learning and those experiencing 

conventional instruction. Statistical analyses revealed significant differences favoring the experimental 

group. Within Bloom’s taxonomy and its revision by Anderson and Krathwohl, these results indicate 

that project-based learning effectively promotes cognitive processes at the levels of analysis, evaluation, 

and creation. 

In conclusion, the results of this study demonstrate that project-based learning is an effective 

and relevant pedagogical strategy for strengthening higher-order thinking skills among elementary 

school students. The findings support the research objectives, address the research questions, and 

provide significant theoretical, academic, and practical contributions. Therefore, project-based learning 

may serve as a strong foundation for broader implementation in elementary education, aligned with 

modern curriculum demands and the development of twenty-first-century skills. 
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The discussion of this study focuses on interpreting the research findings regarding the 

effectiveness of project-based learning in strengthening higher-order thinking skills among elementary 

school students by critically relating them to the main research problem, the identified research gap, the 

research questions, the research objectives, as well as the theoretical, practical, and academic 

contributions. The discussion is developed by referring to and paraphrasing relevant findings from 

previous studies, thereby clearly positioning this study within the broader landscape of elementary 

education research. 

The primary problem underlying this study is the low level of higher-order thinking skills 

among elementary school students, which is largely attributed to the dominance of traditional, teacher- 

centered instructional practices that emphasize memorization. The findings indicate that students who 

participated in project-based learning demonstrated significantly greater improvements in higher-order 

thinking skills than those who experienced conventional instruction. This result is consistent with 

previous studies reporting that active and contextual learning approaches enhance the quality of 

students’ cognitive processes. Earlier research has shown that traditional instruction tends to limit 

students’ opportunities for deep analysis and critical reflection, which in turn contributes to low levels 

of higher-order thinking. Therefore, the findings of this study strengthen the argument that the core 

issue in elementary classroom learning lies not in students’ capabilities, but rather in the pedagogical 

approaches employed. 

In relation to the research gap, this study addresses a void left by previous research. While 

numerous studies have demonstrated the effectiveness of project-based learning at secondary and higher 

education levels, empirical investigations focusing specifically on its implementation in elementary 

schools particularly within thematic learning contexts remain limited. The findings demonstrate that 

project-based learning is not only feasible at the elementary level but also effective in developing 

higher-order thinking skills when appropriately designed to align with students’ developmental 

characteristics. This finding complements previous studies emphasizing the importance of adapting 

project design to learners’ contexts and developmental stages. Consequently, this study contributes to 

bridging the gap between existing empirical evidence and practical needs in elementary education. 

The discussion also directly addresses the research question concerning differences in higher- 

order thinking skills between students who participated in project-based learning and those who 

engaged in conventional instruction. The results reveal a statistically significant difference between the 

two groups, with the experimental group showing more consistent and meaningful improvement. This 

finding supports previous research suggesting that project-based learning provides more complex 

cognitive stimulation than lecture-based methods or routine exercises. Prior studies have reported that 

student engagement in authentic projects encourages knowledge integration, idea testing, and reflective 

thinking, all of which are essential components of higher-order thinking. Thus, the discussion confirms 

that the research question has been empirically answered in a manner consistent with prior findings. 

The research objective of analyzing the effectiveness of project-based learning in strengthening 

higher-order thinking skills among elementary school students was also achieved. The discussion 

reveals that improvements in higher-order thinking skills were evident not only in test scores but also 

in observable changes in students’ learning behaviors. Students became more active in discussions, 

more confident in expressing their opinions, and more capable of connecting concepts to real-world 

contexts. These findings align with prior studies emphasizing that project-based learning influences not 

only cognitive outcomes but also students’ affective and social skills. Accordingly, the research 

objectives were achieved both quantitatively and qualitatively in terms of students’ learning 

experiences. 

From a theoretical perspective, the findings reinforce constructivist views that knowledge is 

constructed through active and meaningful learning experiences. The results are consistent with 

previous research indicating that project-based learning represents a concrete operationalization of 
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constructivist principles in instructional practice. By providing opportunities for exploration, 

discussion, and creation, project-based learning facilitates deep knowledge construction. Thus, this 

study contributes theoretically by expanding understanding of how constructivist theory can be 

effectively implemented in elementary education to foster higher-order thinking skills. 

The practical implications of this study can also be discussed in light of prior research. Many 

previous studies have emphasized the need for instructional models that are practical and easily 

integrated into the curriculum. The findings demonstrate that project-based learning can be integrated 

into thematic instruction without disrupting the achievement of basic competencies. This aligns with 

earlier research suggesting that project-based learning can enhance cross-subject integration and 

instructional efficiency. Practically, therefore, this study offers a realistic alternative for elementary 

school teachers seeking to improve instructional quality and strengthen students’ higher-order thinking 

skills. 

In terms of academic contribution, the discussion highlights the study’s significance for the 

development of elementary education literature. Previous research has often pointed to the limited 

availability of empirical evidence regarding the effectiveness of innovative instructional approaches at 

the elementary level. This study enriches the empirical literature by providing evidence supporting the 

implementation of project-based learning in elementary schools. Moreover, it demonstrates the 

applicability of a quasi-experimental design in elementary education research, offering a 

methodological reference that can be replicated by future researchers. Thus, the academic contribution 

of this study lies in strengthening both the empirical and methodological foundations of educational 

research. 

The discussion also underscores the relationship between the findings and previous research in 

the context of educational policy development. Prior studies have emphasized that instructional 

innovation requires systemic support, including teacher training and school-level policies. The findings 

of this study indicate that the success of project-based learning depends not only on instructional design 

but also on teacher readiness and institutional support. This result is consistent with previous research 

suggesting that innovative instructional practices are more effective when supported by a conducive 

school environment. Accordingly, the discussion extends the implications of the findings beyond 

classroom practice to the realm of educational policy. 

Overall, the discussion demonstrates that the findings of this study are not isolated but are 

closely connected to previous research. Project-based learning is shown to be effective in addressing 

the primary problem of low higher-order thinking skills among elementary school students, filling the 

identified research gap, and comprehensively answering the research questions and objectives. The 

resulting theoretical, practical, and academic contributions align with prior findings while also offering 

new insights by strengthening empirical evidence within the context of thematic learning in elementary 

education. Therefore, this discussion confirms the relevance and significance of the study for advancing 

both theory and practice in elementary education oriented toward the development of higher-order 

thinking skills. 

CONCLUSION 

The conclusion of this study affirms that project-based learning is an effective pedagogical 

approach for strengthening higher-order thinking skills among elementary school students. Based on 

the research findings and discussion, it can be concluded that the implementation of project-based 

learning successfully addresses the main problem commonly encountered in elementary classroom 

practice, namely the dominance of traditional instructional methods that provide limited opportunities 

for the development of analytical, evaluative, and creative skills. The findings demonstrate a significant 

improvement in higher-order thinking skills among students who participated in project-based learning 

compared to those who experienced conventional instruction, thereby reinforcing the argument that 
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student-centered and experience-based learning strategies are more aligned with the demands of modern 

curricula. 

This conclusion is grounded in the integration of quantitative results and qualitative 

interpretations presented in the study. The measurement of higher-order thinking skills indicates that 

students in the experimental group showed more consistent development in the domains of analysis, 

evaluation, and creation. The discussion reveals that these improvements are closely related to the core 

characteristics of project-based learning, which emphasize active student engagement, collaboration, 

and contextual problem-solving. Thus, project-based learning not only enhances test performance but 

also improves the quality of learning processes, making them more meaningful and reflective. 

The findings also reinforce the relevance of the theoretical foundations underpinning the study, 

particularly constructivist theory, project-based learning theory, and higher-order thinking theory. The 

results and discussion indicate that constructivist principles of active and social knowledge construction 

can be effectively operationalized through project-based learning. Project activities enable students to 

develop understanding through direct experience and peer interaction, as highlighted in the analysis. 

Moreover, the findings support the view that project-based learning provides an appropriate platform 

for fostering higher-order thinking skills as articulated in contemporary cognitive taxonomies. 

Furthermore, the study concludes that project-based learning is capable of bridging the gap 

between curriculum demands emphasizing twenty-first-century skills and conventional classroom 

practices. The integration of projects into thematic instruction offers authentic and relevant learning 

contexts for elementary school students, enabling them to connect academic concepts with real-life 

situations. This, in turn, deepens conceptual understanding and enhances higher-order thinking skills. 

These findings underscore that project-based learning is not only feasible but should be considered a 

core instructional strategy in elementary education. 

The conclusion also highlights broader implications for the development of elementary education 

practices. The findings indicate that the success of project-based learning is strongly influenced by 

teachers’ readiness to design and facilitate project activities, as well as by institutional support from 

schools. Therefore, the sustainable implementation of project-based learning requires systematic 

support through continuous teacher professional development and school policies that promote 

instructional innovation. This conclusion aligns with the discussion emphasizing the importance of 

synergy between pedagogical approaches and supportive learning environments. 

Overall, this study concludes that project-based learning is an effective, relevant, and contextual 

pedagogical strategy for strengthening higher-order thinking skills among elementary school students. 

The strong coherence between the research findings and discussion demonstrates the empirical validity 

and practical significance of the study. Consequently, project-based learning is recommended as an 

instructional approach capable of enhancing the quality of thematic learning and preparing elementary 

school students to meet future educational and life challenges. 

REFERENCES 

. M., Firmansyah, A., Lapasere, S., . P., & A.R., M. (2025). The Influence of the Project Based 

Learning (PJBL) Model in Improving Students’ Critical Thinking Skills in PKN Fourth Grade 

Subjects of SDN 15 Palu. In INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY 

RESEARCH AND ANALYSIS (Nomor 6). Everant Journals. https://doi.org/10.47191/ijmra/v8- 

i06-56 

. S., Srivastava, A., & Chaturvedi, D. K. (2025). Applications of AI and ML for Higher Order 

Thinking Skills. In SSRN Electronic Journal. Elsevier BV. https://doi.org/10.2139/ssrn.5213247 

Abdullah, R. (2024). Development of Higher Order Thinking Skill-based Test in Mathematics 

Learning. In Jurnal Pendidikan Profesi Guru (Vol. 2, Nomor 1, hal. 1–11). Universitas Islam 

Negeri Ar-Raniry. https://doi.org/10.22373/jppg.v2i1.4331 



Rina Kusumawatii, Ahmad Fauzan (2025). 
Journal of Educatio et Didactica Volume 1, Number 1, 2025 

E-ISSN : 3124-2510 

 

13 

 

 

Adit, F., Aryanto, J., Andikos, A. F., & Andre, L. (2025). Practicality Of Developing The Work Based 

Learning Higher Order Thinking Skills Employability (Wbl-Hotse) Model To Improve Critical 

Thinking Ability In 3T Regional Vocational High Schools. In Data and Metadata (Vol. 4, hal. 

654). AG Editor (Argentina). https://doi.org/10.56294/dm2025654 

Afikah, A., Rohaeti, E., Jumadi, J., & Perdana, R. (2023). Student’s higher-order thinking skills and 

collaboration skills in online learning during pandemic. In International Journal of Evaluation 

and Research in Education (IJERE) (Vol. 12, Nomor 1, hal. 23). Institute of Advanced 

Engineering and Science. https://doi.org/10.11591/ijere.v12i1.23797 

Agustin, S., & Razi, P. (2023). Practicality of Physics E-books Based on Problem-Based Learning 

Oriented to Higher Order Thinking Skills for Students. In Jurnal Penelitian Pembelajaran 

Fisika (Vol. 9, Nomor 2, hal. 210). Universitas Negeri Padang. 

https://doi.org/10.24036/jppf.v9i2.122036 

Ali, M. (2023). Effect of Project Based Learning Model on Science Literacy Skills of Grade V 

Elementary School Students. In Indonesian Journal of Science and Education (Vol. 8, Nomor 1, 

hal. 91–97). Universitas Tidar. https://doi.org/10.31002/ijose.v8i1.727 

Boral, K., Mandal, S. K., Kumbhakar, M., & Dutta, S. K. (2025). Analysis of Higher Order Thinking 

Skills of Intended Mathematics Learning Outcomes in India. In MIER Journal of Educational 

Studies Trends and Practices (hal. 146–176). Model Institute of Education and Research. 

https://doi.org/10.52634/mier/2025/v15/i1/2856 

Chen, J. (2022). Cognitive Mapping for External Representation of Higher-Order Thinking. In 

Cognitive Mapping for Problem-Based and Inquiry Learning (hal. 91–95). Routledge. 

https://doi.org/10.4324/9781003305439-11 

D.S., S., Sutama, S., Fauziati, E., & Markhamah, M. (2025). Increasing students’ higher-order 

thinking skills: The power of project-based STEM in Ethnomathematics Learning. In 

International Journal of Innovative Research and Scientific Studies (Vol. 8, Nomor 3, hal. 

1933–1943). Innovative Research Publishing. https://doi.org/10.53894/ijirss.v8i3.6903 

Dewi, I. A. C., Airef, Z. A., Hartono, R., & Rufii, R. (2024). Efforts to Improve Higher Order 

Thinking Skills (HOTS) through the Role of Problem-Based Learning (PBL). In International 

Journal on Studies in Education (Vol. 7, Nomor 1, hal. 76–88). ISTES Organization. 

https://doi.org/10.46328/ijonse.316 

Faradella, N. E. (2022). Students’ higher-order thinking skills: constructing best practices in teaching 

English during online learning. In Erudita: Journal of English Language Teaching (Vol. 2, 

Nomor 1, hal. 38–49). LP2M IAIN Pekalongan. https://doi.org/10.28918/erudita.v2i1.5350 

Handayani, M., & Anam, R. S. (2024). The Use of Problem-Based Learning to Improve Higher Order 

Thinking Skills of fifth-Grade Students. In Journal for Lesson and Learning Studies (Vol. 7, 

Nomor 3, hal. 461–471). Universitas Pendidikan Ganesha. 

https://doi.org/10.23887/jlls.v7i3.81563 

Hsu, C.-Y., & Wu, T.-T. (2023). Applications of Business Simulation Games in Flipped Classrooms 

to Facilitate Student Engagement and Higher-Order Thinking Skills for Sustainable Learning 

Practices. MDPI AG. https://doi.org/10.20944/preprints202311.0082.v1 

Imarida, I. (2024). The Effect of Project-Based Learning on Critical Thinking Skills of Elementary 

School Students. In Journal of Innovation in Teaching and Instructional Media (Vol. 5, Nomor 

1, hal. 52–64). Yayasan Sembilan Pemuda Indonesia. https://doi.org/10.52690/jitim.v5i1.910 

Juneri, A. F., Fitri, R., & Karmila, M. (2022). DEFINING STAGE FOR DEVELOPMENT OF 

STUDENT WORKSHEETS ORIENTED TO HIGHER ORDER THINKING SKILLS IN 

HIGH SCHOOL. In JURNAL ATRIUM PENDIDIKAN BIOLOGI (Vol. 7, Nomor 1, hal. 71). 

Universitas Negeri Padang. https://doi.org/10.24036/apb.v7i1.11611 



Rina Kusumawatii, Ahmad Fauzan (2025). 
Journal of Educatio et Didactica Volume 1, Number 1, 2025 

E-ISSN : 3124-2510 

 

14 

 

 

Kim, A. (2025). Exploring how institutional structures shape instructional quality: The roles of 

teacher education, employment, and development in fostering higher-order thinking skills. In 

Thinking Skills and Creativity (Vol. 58, hal. 101954). Elsevier BV. 

https://doi.org/10.1016/j.tsc.2025.101954 

Kristyowening, D., Atmojo, I. R. W., & Matsuri, M. (2025). The Effectiveness of Differentiated 

Learning Based on Smart Apps Creator (SAC) on Creative Thinking Skills in Class VI IPAS 

Subjects in Wonogiri Sub-District Public Elementary School. In Social, Humanities, and 

Educational Studies (SHES): Conference Series (Vol. 8, Nomor 1, hal. 323). Universitas Sebelas 

Maret. https://doi.org/10.20961/shes.v8i1.98934 

Kumala, F. N., Yasa, A. D., Salimi, M., Hidayah, L., & Chusniyah, D. A. (2024). Hybrid Learning 

Microsite Project STEAMER: Computational Thinking and Creative Thinking Abilities of 

Prospective Elementary School Teachers. In Data and Metadata (Vol. 3). AG Editor 

(Argentina). https://doi.org/10.56294/dm2024.591 

Kusuma, F. F., Sunyono, S., & Lengkana, D. (2022). The Role of Interactive E-books Problem Based 

Learning to Enhance Higher Order Thinking Skills Ability: Teacher’s Perception. In Jurnal 

Pendidikan MIPA (Vol. 23, Nomor 1, hal. 234–243). Lembaga Penelitian dan Pengabdian 

kepada Masyarakat Universitas Lampung. https://doi.org/10.23960/jpmipa/v23i1.pp234-243 

Listyono, L., Rofi’ah, N. L., & Hendrika, T. P. (2025). Problem Based Learning Model on Higher 

Order Thinking Skills and Self Regulation of High School Students. In JURNAL 

BIOEDUKATIKA (Vol. 13, Nomor 1, hal. 14–25). Universitas Ahmad Dahlan. 

https://doi.org/10.26555/bioedukatika.v13i1.30763 

Lukitasari, M., Nurhikmawati, A. R., Murtafiah, W., Sukri, A., Urbano, J., Tanghal, A. B., & Hasan, 

R. (2025). Promoting computational and higher-order thinking skills through problem-based 

learning with digital argumentation in biodiversity. In Journal of Turkish Science Education 

(Vol. 22, Nomor 4, hal. 655–676). Firtina Academy. https://doi.org/10.36681/tused.2025.033 

Makarim, N. N., & Darmawan, W. (2022). Content Analysis of Higher-Order Thinking Skills (Hots) 

in Indonesian High School History Textbooks for 11th Grade Based on 2013 Curriculum. In 

Proceedings of the Annual Conference on Research, Educational Implementation, Social Studies 

and History (AREISSH 2021) (hal. 132–143). Atlantis Press SARL. https://doi.org/10.2991/978- 

2-494069-17-6_15 

Mudaningrat, A., Maryuningsih, Y., & Anugrah, I. R. (2022). Conformity Analysis of HOTS (Higher- 

order Thinking Skills) Based on Critical Thinking in the Evaluation of High School Biology 

Learning in the East Cirebon Region. In Biosfer: Jurnal Tadris Biologi (Vol. 13, Nomor 1, hal. 37–

47). Raden Intan State Islamic University of Lampung. https://doi.org/10.24042/biosfer.v13i1.11701 

Nadiyah, F., & Tirtoni, F. (2023). Effect Of Project Based Learning On Students ‘Critical Thinking 

Skills In Merdeka Belajar Curriculum. Universitas Muhammadiyah Sidoarjo. 

https://doi.org/10.21070/ups.1873 

Nafiah, U., Fitria, W., & Abadi, A. (2025). Development of Higher Order Thinking Skills (HOTS) 

Based Inferential Reading Module. In SALEE: Study of Applied Linguistics and English 

Education (Vol. 6, Nomor 1, hal. 22–38). Sekolah Tinggi Agama Islam Negeri Sultan 

Abdurrahman Kepulauan Riau. https://doi.org/10.35961/salee.v6i1.1577 

Nurlela, E., Hendriana, H., Supriatna, T., & Fitriani, N. (2025). How Good Mathematical Critical 

Thinking Skills of Elementary School Student? The Case on Fraction Material. In (JIML) 

JOURNAL OF INNOVATIVE MATHEMATICS LEARNING (Vol. 8, Nomor 3, hal. 315–320). 

IKIP Siliwangi Bandung. https://doi.org/10.22460/jiml.v8i3.23907 

Pangestuti, A. F. N., Ana, S., Syahra, E. F. A., & Sari, S. N. (2024). Analisis Distribusi Soal Higher 

Order Thinking Skills (HOTS) dan Lower Order Thinking Skills (LOTS) dalam Buku Ajar 



Rina Kusumawatii, Ahmad Fauzan (2025). 
Journal of Educatio et Didactica Volume 1, Number 1, 2025 

E-ISSN : 3124-2510 

 

15 

 

 

Bahasa Indonesia. In Indonesian Journal of Action Research (Vol. 3, Nomor 1, hal. 25–31). Al- 

Jamiah Research Centre. https://doi.org/10.14421/ijar.2024.31-03 

Pratama, C. R. (2022). Implementation of HOTS-Based PJOK Learning (Higher Order Thinking 

Skill) at Junior High School, Sleman Central Sleman 2020. In International Journal of 

Multidisciplinary Research and Analysis (Vol. 5, Nomor 3). Everant Journals. 

https://doi.org/10.47191/ijmra/v5-i3-05 

Radiansyah, R., Jannah, F., Baharas, V. R. S., Sari, R., & Fahlevi, R. (2024). PANTING Model in 

Improving Critical Thinking Skills of Elementary School Students. In International Journal of 

Social Science and Human Research (Vol. 7, Nomor 7). Everant Journals. 

https://doi.org/10.47191/ijsshr/v7-i07-101 

Ramadhana, D., & Firdaus, I. (2025). Improving EFL Students’ Listening and Critical Thinking Skills 

through Higher-Order Thinking Questions. In Journal of Language Intelligence and Culture 

(Vol. 7, Nomor 2, hal. 157–168). IAIN Jember. https://doi.org/10.35719/jlic.v7i2.653 

Rausch, A., Bacsa-Károlyi, B., & Gulya, N. (2023). Development of Higher-Order Thinking Skills 

with Redmenta. A white paper. Redmenta Edutech Ltd. https://doi.org/10.21862/dhots 

Santi, S., Irviana, I., & Mursidin, M. (2025). Effectiveness Of Project Based Learning Model (Pjbl) 

Based On Higher Order Thinking Skill (Hots) On Problem Solving Ability Of Grade V Students 

In UPT SPF SD. In ALENA : Journal of Elementary Education (Vol. 3, Nomor 1, hal. 94–107). 

Universitas Islam Makassar. https://doi.org/10.59638/jee.v3i1.296 

Siswanto, B., Fatirul, A. N., & Waluyo, D. A. (2022). The effect of higher order thinking skills 

(HOTS) learning and learning motivation on student learning outcomes. In AMCA Journal of 

Education and Behavioral Change (Vol. 2, Nomor 2, hal. 57–63). Association of Muslim 

Community Development (AMCA). https://doi.org/10.51773/ajeb.v2i2.198 

Sitorus, R. H., Kurnia, R., & Widyastika, D. (2025). The effect of flash card media and problem- 

based learning to critical thinking skills in elementary school science lessons. In Primary: Jurnal 

Pendidikan Guru Sekolah Dasar (Vol. 14, Nomor 5, hal. 738–747). Program Studi PGSD FKIP 

Universitas Riau. https://doi.org/10.33578/jpfkip.v14i5.p738-747 

Styoharini, H. F., Firmansah, D., & Hasnanto, A. T. (2025). The Relationship Between Critical 

Thinking Skills and Learning Outcomes of Grade III Elementary School Students. In Indo- 

MathEdu Intellectuals Journal (Vol. 6, Nomor 3, hal. 3285–3293). Lembaga Intelektual Muda 

Maluku. https://doi.org/10.54373/imeij.v6i3.3139 

Sukardi, S., Candra, O., Zaus, M. A., Rahim, B., Islami, S., & Heong, Y. M. (2025). Harnessing 

Metaverse-Driven Project-Based Learning in TVET: Elevating Higher-Order Thinking Skills for 

the Future Workforce. In Seminars in Medical Writing and Education (Vol. 4, hal. 829). AG 

Editor (Argentina). https://doi.org/10.56294/mw2025829 

Wahyuliningtyas, R. S., Sedya, Y., & Sujono, I. (2025). Implementation of the Brain-Based Learning 

Model in Developing the Creative Thinking Skills of Elementary School Students. In Jurnal 

Inovasi Pendidikan dan Sains (Vol. 6, Nomor 3, hal. 537–543). Universitas Nahdlatul Wathan 

Mataram. https://doi.org/10.51673/jips.v6i3.2640 

Youjun, T., & Xiaomei, M. (2022). Computational thinking: A mediation tool and higher-order 

thinking for linking EFL grammar knowledge with competency. In Thinking Skills and 

Creativity (Vol. 46, hal. 101143). Elsevier BV. https://doi.org/10.1016/j.tsc.2022.101143 

Yuliasandra, E. W., & Wulandari, F. (2023). Influence of Problem Based Learning Model On The 

Critical Thinking Elementary School. Universitas Muhammadiyah Sidoarjo. 

https://doi.org/10.21070/ups.1520 



Rina Kusumawatii, Ahmad Fauzan (2025). 
Journal of Educatio et Didactica Volume 1, Number 1, 2025 

E-ISSN : 3124-2510 

 

16 

 

 

Yunus, M. (2022). THE INFLUENCE OF HIGHER ORDER THINKING SKILLS (HOTS) 

LEARNING MODEL AND LEARNING MOTIVATION ON ACHIEVEMENT IN 

LEARNING ISLAMIC CULTURAL HISTORY. In Tadibia Islamika (Vol. 1, Nomor 1, hal. 52– 

60). LP2M IAIN Pekalongan. https://doi.org/10.28918/tadibia.v1i1.5313 


