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 This study aims to examine the effects of Real-World Problem 

Worksheets integrated with Higher Order Thinking Skills (HOTS) 

on students' physics learning outcomes in higher education. A pre-

experimental research design with a one-group posttest-only 

configuration was employed as the methodological framework. 

Data were collected through a validated physics achievement test 

instrument specifically designed to assess student learning outcomes 

following the instructional intervention. The sampling procedure 

employed was cluster random sampling, with a total sample of 30 

industrial engineering students from Universitas Muhammadiyah 

Sorong. The findings reveal that the mean student score reached 

7.67, indicating a notable improvement in physics learning 

outcomes following the implementation of the Real-World Problem 

Worksheets. Statistical analysis using the t-test further 

demonstrated that the calculated t-value significantly exceeded the 

critical t-table value (t = 17.95 > t-table = 2.05), confirming that the 

implementation of Real-World Problem Worksheets integrated 

with HOTS produced a statistically significant improvement in 

students' physics learning outcomes. Furthermore, student response 

data indicated that the instructional intervention was received with 

highly favorable evaluations, reflecting strong learner acceptance 

and engagement with the worksheet-based approach. These 

findings collectively suggest that the integration of real-world 

contextual problems with HOTS-oriented worksheets constitutes a 

promising and empirically supported pedagogical strategy for 

enhancing physics learning outcomes in undergraduate science and 

engineering education.  

2025 Scientiae Educatia: Jurnal Pendidikan Sains 
 

1. Introduction 

Learning is an important activity to achieve a learning goal. Learning is a fundamental process 

that determines students’ cognitive development and learning outcomes (Parrales et al., 2020; 

Samputri, 2020), the learning objectives of success or not depend on how the learner in learning 

experiences the process (Deak & Santoso, 2021). In principle, every student has the right to achieve 
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the desired results because results are a benchmark for changes experienced by students during the 

learning process, both in terms of value and thinking ability (Fitriani, 2022). One of the thinking 

abilities that students must have is the ability to think higher (higher-order thinking) (Kosasih et 

al., 2022). The ability to consider is a process carried out by a person in recalling the knowledge 

stored in his memory for one moment to be used in receiving information, processing, and 

concluding something (Muzayyanah et al., 2020). The ability to think at a higher level involves 

connecting, manipulating, and transforming existing knowledge and experiences to think critically 

and creatively, enabling individuals to make decisions and solve problems in new situations 

(Widyastuti, 2015) (Turan et al., 2019). The ability to think at a high level can make an individual 

capable of interpreting, analyzing, or manipulating the information obtained. The ability to think 

at a high level can be determined by learners' knowledge at the level of analysis, evaluation, and 

creation. In addition, the ability to think at a high level requires the ability to remember and, in 

practice, the ability to think critically and creatively (Saregar et al., 2016). Higher Order Thinking 

Skills (HOTS) involve analysis, evaluation, and creation as described in the revised Bloom’s 

taxonomy (Chawla et al., 2026; Xiao et al., 2025). 

Based on observations made in the even semester of students of the industrial engineering study 

program, it was found that there was a lack of motivation to learn physics in students, resulting in 

low learning outcomes; the teaching materials used were quite interesting, and the learning 

resources used were still dominated by indicators of remembering, understanding, and application 

only. The questions used were ordinary (routine) questions and low-level questions. When students 

are given questions slightly different from the example, students will tend to have difficulty doing 

these questions (Gog et al., 2020; Olivier, 2020). The factor causing the low ability to think at the 

high level of students is the lack of availability of test questions specifically designed to train the 

use of high-level thinking in solving contextual questions, demanding reasoning, argumentation, 

and creativity in solving them (Lestasi, 2016). In addition, students are more likely to do common 

questions; therefore, to achieve physics learning goals, quality questions are needed, questions that 

not only include indicators of remembering, understanding, and application but also include 

analysis, evaluation, and creation so that there is a need for questions specifically designed to train 

HOTS, or students' high-level thinking skills. This result reinforces the importance of developing 

worksheet physics based on High Order Thinking Skills (HOTS) to teach students to develop their 

thinking skills (Kahar et al., 2021; Kusumaningtyas et al., 2024). Learner Worksheets are a learning 

aid made by the lecturer in activities that are arranged and designed according to the conditions 

and situations in the classroom, which contain instructions for the implementation of practice in 

the classroom, as well as experiments that can be carried out. In class and at home, as well as 

containing discussion materials and practice questions with instructions, students are more active 

in the learning process and create a pleasant environment that can help students succeed in learning 

(Fitriani, 2022). 

For this reason, as a critical and creative educational subject, I get used to solving problems that 

fall into analyzing, evaluating, and creating. Indirectly, learners can face future challenges in the 

global competition for the decision-making process and problem solving (Kohn, 2024; Hadi et al., 

2024). Based on the above issues, it is necessary to apply the worksheets of students integrated with 

HOTS in introductory physics courses in the lecture process (Astra et al., 2021; Sarina et al., 2025). 

Because the application of student worksheets can improve student learning outcomes, this is 

commensurate with the research conducted by Sartono B. (2019) that the application of the 

Discovery Learning learning model assisted by student worksheets can improve student physics 

learning outcomes. 
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The development of the learning paradigm in higher education demands a transformation from 

teacher-centered learning to student-centered learning (Cao et al., 2026; Feng et al., 2025). This 

transformation not only emphasizes the mastery of concepts but also the students' ability to 

construct knowledge independently through activities of analysis, evaluation, and creation. In the 

context of introductory physics learning, these abilities become very important because physics not 

only involves formulas and mathematical procedures but also requires deep conceptual 

understanding and the ability to relate concepts to real phenomena. However, in practice, the 

learning process often still focuses on solving routine problems, so the opportunity for students to 

develop higher-order thinking skills has not been fully facilitated. However, the implementation of 

real-world problem worksheets integrated with HOTS in physics learning remains underexplored 

(Kahar et al., 2021). 

Several previous studies have reported that the use of worksheets can improve learning 

outcomes and student engagement (Kong & Wang, 2024; Powell et al., 2024). However, most of 

these studies emphasize the general improvement of learning outcomes without specifically 

integrating HOTS indicators into each component of activities in the worksheet. Additionally, 

research examining the implementation of a HOTS-oriented worksheet for students in non-

educational study programs, such as industrial engineering, is still relatively limited. This condition 

indicates a research gap that needs to be filled, particularly in examining how the integration of 

HOTS in worksheets can make a tangible contribution to the improvement of physics learning 

outcomes at the university level. Previous studies have shown that the integration of real-world 

contexts in physics learning can significantly enhance students’ conceptual understanding and 

engagement (Rizki et al., 2025; Wu et al., 2026). 

Based on the description, an empirical study is needed that not only tests the effectiveness of 

using the worksheet but also examines the role of HOTS integration within it as a strategy to 

improve the quality of learning (Li et al., 2023; Retno et al., 2025). This research aims to provide 

a more comprehensive overview of the implementation of HOTS-integrated worksheets in 

introductory physics courses, while also strengthening the theoretical and practical foundations 

related to the development of learning tools oriented towards higher-order thinking skills. Thus, 

this research is expected to contribute to the development of more adaptive physics learning models 

in response to the demands of 21st-century education. This approach is also supported by problem-

based learning theory, which emphasizes the importance of real-world problem solving in 

improving students’ higher-order thinking skills (Ayanwale & Omeh, 2026; Chang et al., 2026). 

 

2. Method 

This study employed a pre-experimental design using a one-group post-test design (Hyeon & 

Oh, 2025; Wang et al., 2025). The population and samples are students of the industrial engineering 

study program at Universitas Muhammadiyah Sorong, totaling 30 students. The sampling 

technique was carried out considering the classes that are the research samples. As with the 

selection process of all categories, some types have heterogeneous learning outcomes ranging from 

high, medium, and low. The research instrument in this study is a test of physics learning outcomes. 

The data collection technique used in this study was student learning outcomes data. The data 

analysis technique used in this study is in the form of descriptive analysis. Descriptive analysis was 

used to describe student learning outcomes obtained after the application of student worksheets. 

The flowchart in this study is presented as shown in Figure 1. 
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Figure 1. Research procedure 

 

3. Result and Discussion 

Following the implementation of the instructional intervention, descriptive statistical analysis 

was conducted to provide an initial overview of students' physics learning outcomes. The results of 

the descriptive statistical analysis are systematically presented in Table 1, encompassing key 

statistical parameters including the minimum score, maximum score, mean, and standard 

deviation of students' posttest scores. These descriptive statistics serve as the foundational basis for 

interpreting the overall distribution and central tendency of student learning outcomes following 

the implementation of Real-World Problem Worksheets integrated with Higher Order Thinking 

Skills (HOTS). 

 

Table 1. Statistical descriptive test 

 

Note. SD = Standard Deviation; Min. = Minimum; Max. = Maximum; N = 30 (listwise)  

  

As presented in Table 1, the mean student score of 7.67, equivalent to 76.7 on a 100-point scale, 

reflects a notable level of physics learning achievement following the implementation of the Real-

World Problem Worksheets integrated with Higher Order Thinking Skills (HOTS). This finding 

indicates that the utilization of HOTS-integrated worksheets as an instructional tool effectively 

supports and encourages students' conceptual understanding of physics content. This result is 

 N Min. Max. SD Variance Kurtos 

Learning outcame 30 2.00 11.00 7.67 2.34 5.48 
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consistent with the findings of Sulfemi and Mayasari (2019), who demonstrated that the systematic 

application of worksheets in instructional settings yields significant benefits for students by 

meaningfully improving their learning outcomes. The observed improvement in learning outcomes 

further aligns with empirical evidence establishing that the integration of real-world problem 

contexts into instructional materials substantially enhances students' depth of understanding and 

capacity for knowledge application (Wang et al., 2025). The extent to which students demonstrated 

higher-order thinking abilities as a result of the instructional intervention is further examined 

through the analysis of student learning outcomes presented in Table 2. 

 

Table 2. One-sample test 

Variable t df p-value Mean 95% CI Lower 95% CI Upper 

Learning outcame 17.95 29 <0.001 7.68 6.80 8.54 

 

As presented in Table 2, the results of the one-sample t-test reveal that the calculated t-value of 

17.95 substantially exceeded the critical t-table value of 2.05 (t = 17.95 > t-table = 2.05), leading to 

the rejection of the null hypothesis (H₀) and the acceptance of the alternative hypothesis (Hₐ). This 

finding confirms that the implementation of Real-World Problem Worksheets integrated with 

Higher Order Thinking Skills (HOTS) produced a statistically significant improvement in students' 

physics learning outcomes in the introductory physics course. The mean posttest score further 

demonstrates that students' learning outcomes met and satisfied the established minimum 

completion criteria following the instructional intervention. 

These findings are consistent with those of previous empirical studies demonstrating that 

HOTS-oriented learning activities significantly enhance conceptual understanding, critical 

thinking skills, and overall academic achievement in science education (Kim, 2025; Yee et al., 

2015). Furthermore, the results corroborate the assertion of Hasbiyalloh et al. (2017), who 

established that the systematic application of student worksheets exerts a significant and positive 

impact on student learning outcomes. Collectively, these findings affirm that the integration of 

HOTS-oriented Real-World Problem Worksheets into introductory physics instruction constitutes 

an empirically supported and pedagogically effective strategy for enhancing students' conceptual 

understanding, higher-order thinking development, and overall physics learning achievement at 

the undergraduate level. 

The improvement in learning outcomes obtained indicates that the integration of HOTS in 

Worksheet contributes to the thinking process of students during the learning process. Worksheet 

designed with an orientation towards analysis, evaluation, and creation encourages students not 

only to understand concepts procedurally but also to relate them to more contextual problem 

situations. This process allows students to build a deeper understanding of basic physics material, 

so that the learning outcomes achieved are not merely rote memorisation, but rather based on 

reasoning processes. This finding is consistent with the concept of higher-order thinking proposed 

in Taxonomy of Educational Objectives, particularly in the cognitive domains of analysing, 

evaluating, and creating. In addition, learning activities that emphasise reasoning and contextual 

problem-solving are considered effective in improving conceptual understanding and students’ 

critical thinking abilities (Díaz-Simón & Ansari, 2025; Liu et al., 2026). 

Theoretically, the improvement can be explained through a constructivist approach that 

emphasises that knowledge is actively constructed by learners through interaction with the learning 

environment. HOTS-oriented Worksheet facilitates students to explore concepts, discuss findings, 

and reflect on their thought processes. These activities indirectly train critical and creative thinking 
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skills, which are the core of higher-order thinking abilities. Thus, learning is no longer centred on 

the lecturer, but provides a greater space for students to develop their intellectual potential. This is 

in line with the constructivist theory proposed by (Choi, 2025), which emphasises that learners 

actively construct knowledge through experience and social interaction. In addition, HOTS-

oriented learning activities support the development of analytical and evaluative thinking skills that 

contribute to improving student learning outcomes (Affandy et al., 2024). 

In addition, the active involvement of students in working on Worksheet also plays a role in 

increasing their learning motivation. in accordance with (AlBannai, 2025) When students are faced 

with questions that require analysis and problem-solving, they are encouraged to be more focused 

and engaged in the learning process. This engagement creates a more meaningful learning 

experience compared to the mechanical completion of routine problems. Therefore, the 

improvement in learning outcomes achieved not only reflects academic success but also indicates 

a change in the quality of the learning process experienced by the students. 

The results of this study also reinforce previous findings that state that (Dwivedi et al., 2024; 

Gonzalez et al., 2024) learning devices designed systematically and orientated towards higher-

order thinking skills can improve students' learning achievements. The implementation of HOTS-

integrated Worksheet in this study shows that the approach is relevant to be applied in basic physics 

learning at universities, particularly for industrial engineering students. Thus, the use of HOTS-

oriented Worksheet can be considered as one of the effective learning strategies to improve the 

quality of learning sustainably. 

When compared to previous studies, the findings in this research show consistency that the use 

of Worksheet designed in a structured manner can have a positive impact on learning outcomes. 

However, the main difference in this study lies in the explicit integration of HOTS indicators in 

every component of the activities in the Worksheet (Astra et al., 2021; Sarina et al., 2025). This 

integration not only places questions at the levels of analysis, evaluation, and creation but also 

directs students to go through systematic thinking stages before arriving at the final answer. Thus, 

the improvement in learning outcomes that occurred is not solely due to the use of media, but 

rather by the deliberate design of cognitive activities aimed at training higher-order thinking skills. 

Furthermore, the statistical test results showing that the t-value is greater than the t-table indicate 

that the observed improvement is not coincidental, but rather statistically significant. This 

reinforces the assumption that HOTS-based learning has a significant impact on students' academic 

achievements. Pedagogically, this condition shows that students need stimuli in the form of 

challenging problems to be able to develop their thinking potential optimally. When students are 

accustomed to facing problems with a higher level of complexity, their analysis and evaluation 

skills will develop in line with the intensity of the training provided (Fitriani, 2022). 

On the other hand, the implementation of HOTS-integrated Worksheet also illustrates that basic 

physics learning can be packaged in a more contextual and applicative manner. Students do not 

only focus on solving calculations, but also on understanding the conceptual meaning behind each 

step of the solution. This is important because physics education at the university level should not 

stop at procedural aspects, but rather encourage students to connect concepts with broader 

engineering problems. Therefore, the findings of this research imply that the integration of HOTS 

in learning devices is a relevant strategy to simultaneously improve the quality of the learning 

process and outcomes (Kahar et al., 2021; Kusumaningtyas et al., 2024). 

Theoretically, the results of this study reinforce the concept that the development of HOTS-

oriented learning tools can be an effective means to enhance the quality of students' cognitive 

processes (Abidin, 2026; Hao et al., 2026). The integration of analysis, evaluation, and creation 
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activities in the Worksheet shows that systematically designed learning can encourage students to 

achieve higher levels of thinking. These findings are in line with the revised cognitive taxonomy 

theory, which places the abilities to analyse, evaluate, and create as indicators of advanced 

cognitive achievement. Thus, this research contributes to strengthening the theoretical foundation 

regarding the importance of HOTS-based learning design in the context of higher education, 

particularly in basic physics education. 

Practically, the implementation of HOTS-integrated Worksheet provides an alternative learning 

strategy that can be implemented by lecturers in lectures. The integrated HOTS Worksheet not 

only serves as a practice sheet but also as an activity guide that directs students to think 

systematically and reflectively. Lecturers can develop Worksheet by incorporating contextual 

problems relevant to the field of industrial engineering, making it easier for students to relate 

physics concepts to real-world applications in the field. This approach has the potential to increase 

student engagement and create a more interactive and meaningful learning environment. In 

addition, the use of contextual and HOTS-oriented learning materials can improve students’ 

problem-solving abilities, analytical thinking, and active participation in the learning process 

(Annajmi et al., 2026). 

In addition, the implications of this research also indicate that the development of learning tools 

should not only be orientated towards achieving final grades but also towards the process of 

shaping students' mindsets. The integration of HOTS in Worksheet can be an initial step towards 

building an academic culture that encourages students to think critically and creatively in a 

sustainable manner (Peterson, 2010; Solinska-Nowak et al., 2018). Therefore, the development of 

HOTS-oriented Worksheet can be considered as part of the strategy to improve the quality of 

learning in higher education, especially in foundational courses that serve as the basis for advanced 

courses.  

 

4. Conclusion 

The conclusion of this study explains that the application of HOTS-integrated student 

worksheets in introductory physics courses has an impact on improving student learning outcomes; 

therefore, based on the data obtained, it illustrates that the average results of student learning 

outcomes have increased after applying worksheets oriented to HOTS. It is recommended that 

lecturers apply real world problem worksheets integrated with HOTS in physics learning to 

enhance students’ critical thinking and problem-solving skills. However, this study has several 

limitations, particularly the use of a one-group post-test design without a control group, which may 

limit the generalizability of the findings. Therefore, future research is suggested to involve more 

rigorous experimental designs with control groups, larger sample sizes, and different subject areas 

to further validate the effectiveness of this approach. 
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