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Problem-based learning (PBL) aims to enhance students'
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engagement, creativity, and technological proficiency by offering
HOTS; them autonomous learning experiences. The comprehensive
PBL; approach to PBL entails acquiring knowledge through collaborative
Vocational high school students project work and using real-life experiences. This method has
demonstrated its ability to foster both academic and soft skills. The
study aims to examine the role of a scientific-based problem-based
learning model (PBL) in improving the higher-order thinking skills
Article history: (HOTS).of .students in Voca.tional higk.l schoo.ls. The study empl(?yed
a quantitative approach with a quasi-experimental method, with a
Received 2023-08-28 total of 56 students in both experimental and control classes. The data
Revised 2023-11-29 was analyzed using the t-test and the n-gain test. The results of the
Accepted 2023-12-12 study show that (1) the scientifically based problem-based learning
model is effective in improving higher-order thinking skills in
vocational high school students; (2) the knowledge transfer
indicators in experimental classes have the highest scores, critical
thinking indicators in medium categories, and problem-solving
indicators in medium categories. In conclusion, PBL greatly
contributed to improving students' 21st-century skills.
This is an open access article under the CC BY-NC-SA license.
@050
Corresponding Author:
Lilik Sri Hariani

Universitas PGRI Kanjuruhan Malang, Malang, Indonesia; liliksrihariani@unikama.ac.id

1. INTRODUCTION

Higher order thinking skills, commonly referred to as HOTS, encompass the ability to think critically,
creatively, and be able to solve problems that are categorized as cognitive processes in analyzing,
evaluating, and creating (Ballakrishnan & Mohamad, 2020). Mastering problem-solving skills requires
students to face global challenges so that they are able and ready to compete in the future (Vettleson,
2010). Problem-solving skills are one of the skills currently needed by students so that they can solve their
increasingly complex problems in everyday life (Yavuz et al., 2010). Students are enjoined to first process
any novel information independently and critically that can culminate in knowledge and provide a
solution to a problem (Saptono et al., 2020). When students are directed to be able to think independently
and critically, they are targeted to have high-level thinking skills (Antasari, 2018). The ability to think
critically is one of the indicators that students have a high level of thinking ability (Kurniawati et al., 2019).
The role of the teacher is required to integrate HOTS among students. Therefore, teachers must be able to
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improve their skills to apply HOTS continuously in order to produce students who are capable of thinking
at a high level (Ponniah et al., 2019). Higher order thinking skills in students require both internal and
external support, one of which is through the application of a problem-based learning model (Tajudin &
Chinnappan, 2016).

During the era of industry 4.0, companies require individuals to possess academic excellence and
strong soft skills in order to secure employment in the business industry (Fareri et al., 2020; Ranasurya &
Herath, 2020). As a result, educators are being forced to adapt and explore novel instructional and
learning methodologies to incorporate in the classroom, enabling students to acquire both academic
knowledge and interpersonal skills (Saechan, 2021; Sapan et al., 2020). Thus, institutions should adopt a
learning approach that incorporates technology that aligns with students' needs. For an individual to
effectively address problems, they must possess both critical thinking and creativity. However, in order
to actively participate and collaborate with others, collaboration and communication skills are essential.
The field of education must equip the upcoming generation to stay abreast of current trends and even
play an active role in the forthcoming growth phase.

Project-based learning (PBL) is a teaching and learning strategy that aligns with the curriculum and
21st-century education. It offers self-directed learning opportunities to enhance students' involvement,
innovation, and proficiency in technology. The comprehensive approach to problem-based learning (PBL)
entails acquiring knowledge through collaborative project work and using real-life experiences. This
method has been demonstrated to effectively foster both academic and soft skills (Sapan et al., 2020). The
essence of this approach is to evaluate the proficiency of students in addressing challenges faced in their
actual experiences (Zen et al., 2022). Several academic fields have adopted Problem-Based Learning (PBL)
in educational institutions to facilitate students' acquisition of specific subjects by simulating real-life
scenarios. PBL inspires students to engage in investigation, problem-solving, and decision-making
processes (Nur Shafiekah et al., 2019; Ulrich, 2016). Essentially, Problem-Based Learning (PBL) combines
students' existing knowledge and actions in the learning process (Bhagi, 2017; Yamil, 2022). Instead of
relying on traditional paper tests or written exams to assess students, PBL encourages them to apply their
past knowledge to tackle real-world challenges. Moreover, PBL is acknowledged for its capacity to foster
social and emotional growth while also aiding pupils in gaining a deeper comprehension of their
education. Problem-Based Learning (PBL) has the potential to enhance students' proficiency in English
and their soft skills, as supported by Trisdiono et al. (2019).

The problem-based learning model is a teaching and learning approach first introduced by
McMaster University Medical School in the late 1960s in Canada (Demirel & Dagyar, 2016). Problem-
based learning is a learning model that provides contextual problems into the classroom, so it can
stimulate students to learn (Narmaditya et al., 2018). The learning model starts with a problem to be
solved, and the problem is designed in such a way that students can learn independently to acquire new
knowledge before they can solve the problem (Surya & Syahputra, 2017).

The ability to think critically, an exemplar among the HOTS indicators that students in the 21st
century must have, can be invoked through school learning (Miterianifa et al., 2020). HOTS skills are
esteemed to be one of the most important learning outcomes (Seventika et al., 2018). Developing the HOTS
skills of students today is very important as an educational goal and at the same time promoting the
quality and self-development of students (Larsson, 2017). Every educational institution strives to teach its
students critical thinking (Seventika et al., 2018). To this end, activities that can develop HOTS skills are
needed so that students can apply their skills in everyday life so that they are ready to face global milieu
(Miterianifa et al., 2020). As elucidated by Collin Jerome, problem-based learning can be used to improve
students” HOTS (Jerome et al., 2017).

Therefore, this research was conducted to examine how the application of a problem-based learning
model in vocational high school students works. Specifically, this study aims to analyze the effectiveness
of problem-based broadening in improving the HOTS of vocational high school students. The insights
gained from this research are crucial to teachers' educators, curriculum developers, and those involved in
planning and implementing improvements and innovations in education. Furthermore, this research can
contribute to the much-needed literature on the development of teaching thinking in Indonesia.
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2. METHODS

The research methodology employed in this study is quasi-experimental. This study follows a pretest
and posttest control group design. The experimental group received treatment involving the use of
Problem-Based Learning (PBL) instruction, while the control group did not get this treatment and instead
employed the standard model of instruction. The study's design is illustrated in Figure 1.
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Figure 1. Research design

The study was carried out at Vocational High School (Sekolah Menengah Kejuruan/ SMK) PGRI 1
Pakisaji from March 23 to June 29, 2023. The study focuses on the student population of the X class at
SMK PGRI Pakisaji. The population is presumed to possess nearly identical traits. In this study, the
researchers employ a sampling method wherein they select classes taught by themselves through a
voting process. One class is designated as the experimental group, while another class serves as the
control group. There were a total of 56 students, with 28 in the experimental class and 28 in the control
class. This study employed data collection methodologies that involved the administration of tests.
During the experimental phase, it was necessary to conduct an analysis assumption test and an average
similarity test. The assumptions consist of a normality test, a homogeneity test, and an efficacy test for
each test class. The similarity tests involved calculating the average score before the test and the average
score after the exam. The data analysis for this exam was conducted using SPSS software version 25.

3. FINDINGS AND DISCUSSION

The outcomes of the descriptive study employing inferential statistics, facilitated by SPSS, to
assess the efficacy of the PBL model in enhancing the Higher Order Thinking Skills (HOTS) of
Economics and Business students at SMK PGRI Pakisaji are presented below.

3.1 Results of the pretest in the experimental and control classes

The pretest data is used to find out the initial ability of students to think at the higher order
thinking skills or before being given a certain treatment. The results of the score analysis of students in
the experimental and control classes are depicted in Figure 2.
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Figure 2. Results of the pretest in the experimental and control classes

According to the findings of the descriptive analysis, the initial proficiency of students in higher-
order thinking (HOTS) in both the experimental and control classes indicates that the average scores
are not statistically distinct. This is demonstrated in the graph, where the minimum and maximum
values of the two classes exhibit similar outcomes. This indicates that the aptitudes of students in the
control group and the experimental group are comparable. The findings of this descriptive analysis are
further reinforced by the results of the analysis employing parametric statistical tests, namely the
independent sample t-test. The purpose of this initial ability difference test is to ascertain whether the
control group and the experimental group possess equivalent beginning abilities. The homogeneity test
confirmed that the pretest scores of both groups were similar. The decision to employ the t-test relied
on the assumption that the data had equal variances, as indicated by Equal Variances Assumed (EVA).
The t-test analysis yielded a p-value of 0.738, which is greater than the significance level of 0.05.
Therefore, it may be inferred that the null hypothesis (Ho) is accepted and the alternative hypothesis
(Hh) is rejected. This implies that there is no discernible disparity in the average pretest score between
the experimental group and the control group, indicating that both classes had equivalent initial skills.

3.2 Results of the posttest in the experimental and control classes

The posttest data is used to determine students' abilities in higher-order thinking skills (HOTS)
after given the treatment. The results of the analysis are presented in Figure 3.
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Figure 3. Result of the posttest in the experimental and control classes

The descriptive analysis revealed a significant improvement in the pupils' higher-order thinking
skills following the implementation of the treatment. The experimental group was instructed using the
problem-based learning (PBL) model, while the control group was taught using the lecture learning
model. The results indicate a notable disparity in the degree of cognitive capacity between the control
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group and the experimental group. This is evidenced by achieving the highest results in both courses,
which are notably distinct. Consequently, the PBL learning style is more advantageous for enhancing
students' proficiency in higher-order thinking skills (HOTS).

The results of this descriptive analysis are strengthened by the results of the independent sample
t-test with the assumption that both variances are homogeneous (equal variance assumed) with a
significance level of 5% to find out the differences in the posttest results. Based on the test results, where
p-value = 0.000 < & = 0.05, HO is rejected and Ha is accepted, it can be concluded that students' higher-
order thinking skills using the PBL learning model are significantly better than students using learning
in lecturing.

3.3 Effectiveness Test

The efficacy assessment was conducted in both the experimental class and the control class. This
examination intends to assess the extent to which the PBL learning model and lecture learning models
are helpful in enhancing the higher-order thinking skills of SMK students. The analysis results indicate
that the PBL learning model significantly enhances high-level thinking skills in SMK Business
Economics learning. This is supported by a z-value of -6.584 and an r-value of 0.823, both falling within
the large category. The PBL learning model accounts for 67.7% of the observed effect (r2). The PBL
learning paradigm has the capacity to enhance higher-order thinking abilities (HOTS) among SMK
students, particularly in business economics subjects, by a significant margin of 67.7%.

Discussion

The PBL learning model emphasises students' cognitive abilities by integrating concepts acquired
from diverse sources to solve problems in a meaningful manner, serving as an initial step for further
investigations (Demirel & Dagyar, 2016; Hermann et al., 2021; Kurniawati et al.,, 2019; Surya &
Syahputra, 2017). This aligns with research findings indicating that students' higher-order cognitive
abilities are greater in the experimental class utilising the Problem-Based Learning (PBL) model
compared to the control class employing lecture-based instruction (Antasari, 2018; Ballakrishnan &
Mohamad, 2020; Narmaditya et al., 2018; Saptono et al., 2020). The PBL paradigm has a significant
impact on enhancing students' abilities to collaborate and engage in high-level cognitive processes. The
distinction resides in the educational process that takes place within the classroom, where traditional
classrooms tend to emphasise the function of the researcher more prominently. In the experimental
class, students are expected to actively participate in the learning process (Heong et al., 2011; Yavuz et
al., 2010).

During the learning activities in the experimental class, the students were provided with
worksheets containing the various stages of the PBL learning model at each meeting. These learning
stages and modules are designed to effectively stimulate students' development of higher-order
thinking skills (HOTS). Meanwhile, on the other hand, learning activities in the control class. An
expository learning model was employed to deliver the instruction through lectures. This learning
process is characterised by unidirectional communication since students solely engage in listening,
note-taking, and completing tasks provided by the researchers. Consequently, the researchers do not
have the opportunity to get feedback on the students' learning progress. Throughout the learning
process using the PBL paradigm, the majority of students exhibited strong motivation to learn, actively
engaged in problem-solving, participated in group discussions, and sought assistance from their peers
rather of relying on the teacher for guidance.
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Figure 4. Stage of PBL Learning Model

The level of student engagement in the experimental class is believed to enhance the mean score
of higher-order cognitive abilities. The development of Higher Order Thinking capabilities (HOTS) is
crucial for the comprehensive enhancement of critical, systematic, logical, relevant, analytical,
evaluative, and creative thinking abilities. It also fosters problem-solving and decision-making
capabilities in an honest, confident, responsible, and independent manner (Sakti, 2019). The researchers
categorised PBL learning into multiple stages. The initial phase is the orientation step, commencing
with the researchers' elucidation of the PBL learning paradigm and providing directions on how to
utilise the Student Worksheets. Currently, the students' familiarity with the preceding or necessary
information remains limited. Indeed, in order to successfully attain the learning objectives through the
utilisation of this Problem-Based Learning (PBL) approach, it is imperative that the students possess a
solid foundational comprehension of the subject matter.

The subsequent phase entails the process of organising. At this juncture, the students were tasked
with delineating and arranging difficulties that have been previously recognised. By implementing the
PBL learning paradigm, the students acquired the ability to recall prior knowledge and demonstrate
independent comprehension of the instructions provided in the worksheets. During this phase of
implementation, it was observed that there was a notable enhancement in both the enthusiasm and
aptitude of pupils for learning. The kids demonstrated their enthusiasm for studying by diligently
completing the worksheet on economic difficulties and scarcity.

In the third stage, namely guiding individual and group investigations, the students were required
to investigate the problems presented in the worksheets to find solutions to the problems. At this stage,
the researchers helped students understand the problem, helped them collect information from various
valid references, and asked questions that can lead them to think critically when solving problems. The
next stage was developing and presenting the work. At this stage, the students presented the results of
the thoughts that have been formulated both individually and in groups and exchanged opinions about
the results of the investigations that have been carried out with their group mates. The fifth stage is to
analyze and evaluate the results of problem-solving. At this stage, the students reviewed the results of
the problem solving that has been done in the previous stage, which were the result of a collaboration
of personal opinions with the results of exchanging opinions with their group mates.

On the other hand, if further analyzed, the PBL learning model focuses on improving three
indicators of higher-order thinking skills (HOTS), namely knowledge transfer, critical thinking, and
problem solving. In the knowledge transfer indicator, the activities carried out by students were to
apply the knowledge and abilities that have been developed in learning in new contexts. Based on the
calculations made on the transfer of knowledge indicator for the experimental class, a score of 0.71 was
obtained in the high category. This is because students in the experimental class are better able to
analyze, evaluate, create, or find solutions. In addition, the students in the experimental class are used
to orienting themselves to problems, so they find it easier to analyze, evaluate, create, or find solutions
to problems in questions.

In critical thinking indicators, the activities carried out by the students are to develop the ability
to make wise judgments and criticize something using logical and scientific reasons. One of the learning
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objectives is to make the students able to express arguments, reflect, and make the right decisions.
Based on calculations made on critical thinking indicators (critical thinking), the students got a score of
0.68 in the medium category. From the value obtained, it can be seen that the ability to think critically
(critical thinking) is because students understand problems that make it easier for them to think more
critically.

Meanwhile, the student activities enhanced their capacity to recognise and resolve difficulties by
employing non-automatic solutions, as indicated by the problem-solving indicators. By possessing this
capability, students would have the capacity to resolve issues and operate with greater efficiency. The
problem-solving indicator received the lowest score among the other indicators, specifically 0.66, based
on calculations. This is due to pupils' diminished capacity to effectively identify the optimal resolution
to the issue of economic challenges and limited resources.

The results of this study are in line with the results of research studies by Asyari et al. (2016), Enda
& Odabasi (2009), and Soyadi (2015), showing that the PBL learning model is more able to improve
students' higher-order thinking skills, or HOTS. This can be seen from the average posttest average
obtained by students in the experimental class, which was higher than that of students in the control
class. The experimental class that applied the PBL learning model obtained an average posttest score
of 68.25, and the control class got only 49.47.

4. CONCLUSION

The PBL learning model is more capable of improving students' higher-order thinking skills, or
HOTS. This can be seen from the fact that the posttest average obtained by the students in the
experimental class is higher than that obtained by the students in the control class. The experimental
class that applied the PBL learning model has an average posttest score of 68.25, or 98.23%, while the
control class has a score of 49.47, or 40.22%. The present study only examines the role of a scientific-
based PBL in improving students' higher-order thinking skills (HOTS). It is recommended that the next
researcher investigate the effect of technology-enhanced PBL on secondary and senior high school
students to fill the research gap in this study.

REFERENCES

Antasari, U. (2018). Student’s High Order Thinking Skill and Their Cognitive Achievement Through
Cooperative Learning Based on Inquiry. BIOEDUKASI: Jurnal Pendidikan Biologi, 11(1), 23-28.
https://doi.org/10.20961/bioedukasi-uns.v11i1.19734

Asyari, M., Al Muhdhar, M. H. I, Susilo, H., & Ibrohim, L. (2016). Improving critical thinking skills
through the integration of problem based learning and group investigation. International Journal
for Lesson and Learning Studies, 5(1), 36—44. https://doi.org/10.1108/IJLLS-10-2014-0042

Ballakrishnan, K., & Mohamad, M. (2020). Teachers’ Teaching Methods in Teaching Higher Order
Thinking Skill (HOTS) Comprehension Questions. International Journal of Academic Research in
Business and Social Sciences, 10(2). https://doi.org/10.6007/ijarbss/v10-i2/6935

Bhagi, U. (2017, January 19). 12 Reasons Why Project-Based Learning Is Better Than Traditional
Classroom Learning. Retrieved from https://elearningindustry.com/project-based-learning-

better-traditional-classroom

Demirel, M., & Dagyar, M. (2016). Effects of Problem-Based Learning on Attitude: A Meta-analysis
Study. Eurasia Journal of Mathematics, Science and Technology Education, 12(8), 2115-2137.
https://doi.org/10.12973/eurasia.2016.1293a

Fareri, S., Fantoni, G., Chiarello, F., Coli, E., & Binda, A. (2020). Estimating Industry 4.0 impact on job
profiles and skills using text mining. Computers in industry, 118, 103222. Elsevier.
https://doi.org/10.1016/j.compind.2020.103222

Heong, Y. M., Binti Othman, W., Bin Md Yunos, J., Kiong, T. T., Bin Hassan, R., & Binti Mohamad, M.
M. (2011). The Level of Marzano Higher Order Thinking Skills among Technical Education
Students. International Journal of Social Science and Humanity, 1(2).

Hermann, R. R, Amaral, M., & Bossle, M. B. (2021). Integrating Problem-based Learning with

Lilik Sri Hariani, Mua’azam bin Mohamad, Sulistyo / How can HOTS for Vocational High School Students be Enhanced through the
Problem-Based Learning model?


https://doi.org/10.6007/ijarbss/v10-i2/6935
https://doi.org/10.12973/eurasia.2016.1293a
https://doi.org/10.1016/j.compind.2020.103222

Al-Ishlah: Jurnal Pendidikan,Vol. 15, 4 (December 2023): 5816-5824 5823 of 5824

International Internships in Business Education. Journal of Teaching in International Business, 32(3—
4), 202-235. https://doi.org/10.1080/08975930.2022.2033667

Jerome, C., Ai-Cheng Lee, J., & Ting, S.-H. (2017). What Students Really Need: Instructional Strategies
That Enhance Higher Order Thinking Skills (Hots) Among Unimas Undergraduates. In
International Journal of Business and Society (Vol. 18, Issue 4).

Kurniawati, T., Tasman, A., & Siwi, M. K. (2019). Developing Students” Worksheet Based on Higher
Order Thinking Skills for Economics Learning in Senior High School. 2nd Padang International
Conference on Education, Economics, Business and Accounting, 64.

Larsson, K. (2017). Understanding and teaching critical thinking — A new approach. International Journal
of Educational Research, 84, 32—42. https://doi.org/10.1016/j.ijer.2017.05.004

Miterianifa, Ashadi, Saputro, S., & Suciati. (2020). Critical Thinking Skills Profile Of Senior High School
Students In Learning Chemistry. Humanities & Social Sciences Reviews, 8(3), 737-744.
https://doi.org/10.18510/hssr.2020.8379

Narmaditya, B. S.,, Wulandari, D., Rosnita, S., & Sakarji, B. (2018). DOES PROBLEM-BASED
LEARNING IMPROVE CRITICAL THINKING SKILLS? Cakrawala Pendidikan, 37(3).

Nur Shafiekah Sapan, Siti Katijah Johari, Nurul Ain Zulhaimi, Siti Nurul Aishah Abdul Hamid & Siti
Aishah Ramli. (2019). Project-based learning and its effect on students' English skills. International
Journal Of Education And Pedagogy, 1(2), 73-85. Retrieved from
http://myjms.moe.gov.my/index.php/ijeap/article/view/7831

Ponniah, K., Kumar, M., Moneyam, S., & Sivanadhan, 1. (2019). The teaching of Thirukkural based on
HOTS among the students of Tamil primary schools in the state of Perak. International Journal of
Advanced And Applied Sciences, 6(2), 94-101. https://doi.org/10.21833/ijaas.2019.02.014

Ranasuriya, D. L., & Herath, 5. M. (2020). A Needs Analysis on the language skills required by the
industry from vocational graduates. Sri Lanka Journal of Social Sciences, 43(2), 85-98.DOL:
https://doi.org/10.4038/sljss.v43i2.7932

Saechan, A., Srisawat, W., & Bunyaburana, M. (2021). Integration of Technology into Preparatory
English Web-Based Materials for Co-op Education Students through Project-Based Learning.
Proceeding ICAC2021, pp. 639-648.

Sapan, N. S., Johari, S. K., Zulhaimi, N. A., Abdul Hamid, S. N. A., & Ramli, S. A. (2020). Project-based
learning equips undergraduate students with workplace skills. International Journal of Modern
Education, 2(7), 13-26.

Saptono, A., Suparno, S., Wibowo, A., Ahman, E., Ismiyati, I., & Sukayugi, D. (2020). An analysis of
higher-order thinking skills (HOTS) in the learning of economics. International Journal of Learning,
Teaching and Educational Research, 19(4), 268-290. https://doi.org/10.26803/ijlter.19.4.16

Sendag, S., & Ferhan Odabasi, H. (2009). Effects of an online problem based learning course on content
knowledge acquisition and critical thinking skills. Computers and Education, 53(1), 132-141.
https://doi.org/10.1016/j.compedu.2009.01.008

Seventika, S. Y., Sukestiyarno, Y. L., & Mariani, S. (2018). Critical thinking analysis based on Facione
(2015) - Angelo (1995) logical mathematics material of vocational high school (VHS). Journal of
Physics: Conference Series, 983(1). https://doi.org/10.1088/1742-6596/983/1/012067

Surya, E., & Syahputra, E. (2017). Improving High-Level Thinking Skills by Development of Learning
PBL Approach on the Learning Mathematics for Senior High School Students. International
Education Studies, 10(8), 12. https://doi.org/10.5539/ies.v10n8p12

Tajudin, N. M., & Chinnappan, M. (2016). The link between higher order thinking skills, representation
and concepts in enhancing TIMSS tasks. International Journal of Instruction, 9(2), 199-214.
https://doi.org/10.12973/iji.2016.9214a

Trisdiono, H., Siswandari, S., Suryani, N., & Joyoatmojo, S. (2019). Multidisciplinary integrated project-
based learning to improve critical thinking skills and collaboration. International Journal of
Learning, Teaching and Educational Research, 18(1), 16-30. https://doi.org/10.26803/ijlter.18.1.2

Ulrich, C. (2016). John Dewey and the project-based learning: Landmarks for nowadays Romanian
education. Journal of Educational Sciences & Psychology, 6(68), 54-60.

Lilik Sri Hariani, Mua’azam bin Mohamad, Sulistyo / How can HOTS for Vocational High School Students be Enhanced through the
Problem-Based Learning model?


http://myjms.moe.gov.my/index.php/ijeap/article/view/7831
https://doi.org/10.21833/ijaas.2019.02.014
https://doi.org/10.4038/sljss.v43i2.7932
https://doi.org/10.12973/iji.2016.9214a
https://doi.org/10.26803/ijlter.18.1.2

Al-Ishlah: Jurnal Pendidikan,Vol. 15, 4 (December 2023): 5816-5824 5824 of 5824

Vettleson, 1. (2010). Problem solving based instruction in the high school mathematics classroom. School of
Graduate Studies Bemidji State University.

Yamil, K. (2022). Enhancing Rural Students’speaking Skills Through Digital Story Video Production As
Multimedia Technology-Assisted Project-Based Learning: Conceptual Paper. International Journal
on E-Learning Practices (IJELP), 5, 88-97.

Yavuz, G., Arslan, C.,, & Gulten, D. C. (2010). The perceived problem solving skills of primary
mathematics and primary social sciences prospective teachers. Procedia - Social and Behavioral
Sciences, 2(2), 1630-1635. https://doi.org/10.1016/j.sbspro.2010.03.249

Yazar Soyadi, B. B. (2015). Creative and Critical Thinking Skills in Problem-based Learning
Environments.  Journal  of  Gifted  Education  and  Creativity,  2(2), 71-71.
https://doi.org/10.18200/jgedc.2015214253

Zen, Reflianto., Syamsuar., Ariani, F. (2022). Academic achievement: the effect of project-based online
learning  method and  student engagement.  Heliyon,  Volume 8,  Issue
11, https://doi.org/10.1016/j.heliyon.2022.e11509

Lilik Sri Hariani, Mua’azam bin Mohamad, Sulistyo / How can HOTS for Vocational High School Students be Enhanced through the
Problem-Based Learning model?


https://doi.org/10.18200/jgedc.2015214253

