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students. In overcoming this problem, a suitable learning model and learning
media are needed. This study aims to determine the effect of the YouTube-
assisted PjBL learning model on students' critical thinking skills and self-
confidence. This research is quasi-experimental with a non-equivalent control
group design. The population in the study consisted of 185 eleventh-grade
students of SMAN 16 Bandar Lampung. The research sample consisted of classes,

Received: March 28,2023
Revised: May 17,2023
Accepted: June 20, 2023

Keywords: class XI IPA 1 as the control class and XI IPA 2 as the experimental class, selected
PjBL Learning Model; by cluster random sampling technique. Data collection instruments were an
Critical thinking skills; essay test of five questions and self-confidence questionnaires. Based on the
Self Confidence; analysis using the MANOVA test, the significant values for critical thinking skills
YouTube. of 0.008 and self-confidence of 0.000 were obtained. These values indicate that
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INTRODUCTION

The 21st century is marked by the rapid development of technology and information in all
aspects of life. As a result, this century has experienced significant changes in various fields of life
(Vinu et al,, 2011). The learning system in the 21st century is no longer teacher-centered learning
but student-centered learning (Perry, 2006; Wu, 2021). The 21st-century learning applies creativity
(Khandelwal & Mehta, 2023), critical thinking (Kocak et al,, 2021; Osman et al,, 2020), cooperation,
problem-solving (Szabo et al, 2020), communication skills (Demirdag, 2022), sociability, and
character skills (Taylor, 2018). Being skilled in solving problems means being able to overcome the
problems. In teaching-learning, students who can solve these problems think critically (Bana et al,
2022; Mardhiyah et al., 2021; Seibert, 2021; Zuryanty et al.,, 2019).

Critical thinking is a reflective process that focuses on deciding what to believe or do. Critical
thinking becomes part of the reflective component of an active and persistent thinking process that
uses prudence to weigh beliefs, build related knowledge, and draw conclusions. (Rudianto et al,
2022). Critical thinking involves thinking about content, problem, or subject to acquire knowledge
and skills and find solutions to a problem so that it can reason information logically and give
appropriate and accurate decisions. (Fazriyah, 2016). Mastering critical thinking skills in 21st-
century learning is important (Basri et al., 2019; Rosidin et al, 2019; Voogt et al., 2018). Critical
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thinking skills will affect the level of self-confidence of students (Yildiz-Feyzioglu & Kiran, 2022).
However, students' thinking skills are still in the low category. This is proven by various previous
studies (Borromeo, 2016; Rusmansyah et al, 2019; Sari et al, 2019; Susilo & Darhim, 2019).
Therefore, itis important to improve students' critical thinking skills.

Developing students’ critical thinking can be done through the use of appropriate models,
namely the Stimulating Higher-Order Thinking Skills model (Saputri et al., 2019), Problem-based
Learning (Qondias et al., 2022), Scientific Critical Thinking learning model (Rusmansyah et al.,, 2019)
blended learning model (Samura, 2023) Project-based learning (Jirana et al., 2020). Grant stated that
the right learning model used to develop critical thinking skills is the Project Based Learning learning
model. This learning model has advantages; it Increases motivation and improves problem-solving,
collaboration, and resource management skills (Grant, 2002). Project-based learning starts with a
fundamental question and ends with a product. This model makes students more able to interpret
their knowledge to increase their critical thinking skills. Objects used as project-based learning
materials that are contextual and around students' environment will impact increasing students'
critical thinking skills (Kurubacak, 2007). Besides, this model allows students to complete projects
with confidence in the results.

The right learning model is very important, but learning media is also a component that is no
less significant. Learning tools or media can facilitate educators and students in the learning process.
One of them is YouTube (Surya et al.,, 2022). YouTube is a database of video content that is very
popular on social media and provides a variety of information that is very helpful. YouTube has a
function to find information about a video or watch videos directly (Faiqgah et al., 2016). Previous
research revealed that YouTube could improve student learning outcomes (Raharjo, 2022).

Research on implementing the project-based learning model has been widely carried out.
Among them are to improve creative skills (Ningsih et al., 2020), communication skills (Ambarwati
etal, 2015; Saimon et al.,, 2023), critical thinking skills (Adekantari et al., 2020; Sularmi et al., 2018),
and higher-order thinking skill (Martawijaya et al,, 2023). From the results of previous studies, no
researcher has examined two dependent variables at once, critical thinking skills and self-confidence,
in the independent variable of the PjBL learning model assisted by YouTube. Therefore, this study
aims to determine the effect of the YouTube-assisted PjBL learning model on students' critical
thinking skills and self-confidence.

METHODS

The method used in this study is quasi-experimental with non-equivalent control group
design. In this design, there is an experimental group and a control group. Table 1 depicts the
research design.

Table 1. Non-equivalent Control Group Design

Group Pretest Treatment Posttest
Experimental 0, X 0,
Control 0, X, 0,

Both groups were given a pretest to determine the student's initial state in this design. A
posttest was administered to determine the final state after being treated in an experimental class
using the YouTube-assisted PjBL learning model, and the control group was given treatment using a
STAD-type cooperative model (Sugiyono, 2017).

The independent variable in this study was the YouTube-assisted PjBL learning model (X).
The dependent variables were critical thinking skills and self-confidence (Y1 and Y; ). The
population of this study was 185 eleventh-grade students of the science major of SMA Negeri 16
Bandar Lampung in the 2022/2023 academic year. The researchers employed the cluster random
sampling technique to obtain class XI IPA 1 as a control class (28 students) and class XI [PA 2 as an
experimental class (28 students).

Data was collected through a critical thinking skills test consisting of five questions about
static fluid in the form of essays. It included critical thinking indicators and self-confidence
questionnaires consisting of 25 statements. In this study, self-confidence was measured using a
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Likert scale consisting of four answer choices, namely strongly agree (SS), agree (S), disagree (TS),
and strongly disagree (STS).in this case, the questionnaire assessment score in positive items were
given a value of 4-1 and negative was given a value of 1-4. The following tables 2 and 3 are guide
scores and interpretation criteria.

Table 2. Questionnaire Scoring Guidelines
Positive Statements Negative Statements
Score Information Score Information

4 Strongly 1 Strongly
Agree Agree
3 Agree 2 Agree
2 Disagree 3 Disagree
1 Strongly 4 Strongly
Disagree Disagree

Table 3. Questionnaire Score Interpretation Criteria
Score Interval Category

76-100 High
51-75 Medium
25-50 Low

The research instrument passed the validation stage by experts. The reliability test used the
Cronbach Alpha formula (Triana & Oktavianto, 2013). The data analysis was assisted by SPSS version
25. First, the normality test was performed using the Kolmogrov-Smirnov test. Second, the
homogeneity test was performed using the One-Way ANOVA test. MANOVA is a statistical technique
used to calculate the significance test of the mean difference simultaneously between groups with
two or more dependent variables (Saregar et al,, 2016).

RESULTS AND DISCUSSION

This study aims to determine the influence of the PjBL learning model assisted by YouTube on
students' critical thinking skills and self-confidence in physics learning. The following explains the
learning process using the YouTube-assisted PjBL learning model. The first meeting began by giving
students a pretest in the form of essay questions, followed by conveying goals and providing
motivation. Stimulation is also given by studying Static Fluid material and providing questions
related to the application (hydrostatic pressure, Pascal's law, and Archimedes' law) in everyday life
(Dinda & Sukma, 2021).

In the second meeting, students were divided into several groups and distributed project
assignments to be made in each group. LKPD (student worksheets) were distributed to each group
and explained the stages of making static fluid projects using youtube auxiliary media. Then guidance
is given to each group to plan the project (tools and materials, making steps, and project design) using
the assistive media Youtube. After that, each group presented the results of their project planning.
Then, guided each group to determine the project schedule. At the end of the learning activity, each
group was tasked with making videos related to doing projects, then uploading them to YouTube,
and preparing project presentations at the next meeting (Anggraini & Wulandari, 2020).

In the third meeting, each group presents its project results and conducts discussions between
groups. Furthermore, by monitoring project-making activities through YouTube, researchers
provide an assessment of the project and each group's presentation. The following are the project
results of each group presented in Figure 1.
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Figure 1. Project Result (a) Group 1: Hurtle Plane on Hydrostatic Pressure Material (b) Grup 2:
Simple Hydraulic Jack Material on Pascal's Law (c) Group 3: Simple Chaff Material on Law
Of Archimedes.

The next stage of learning is that the researcher asks students to conclude related to learning
activities about static fluids. At the end of the learning, students were asked to do posttest questions
on critical thinking skills and self-confidence questionnaires to see the ability of students after being
given treatment (Nirmayani & Dewi, 2021).

The learning process in the control class uses STAD-type cooperative learning. The first
meeting began with providing pretests as essay questions to students, followed by conveying goals
and providing motivation. Then divide student groups into several groups and distribute LKPD
(Student Worksheets). Where students prepare tools and materials to do a practicum in the next
meeting. In the second meeting, students conducted a practicum on hydrostatic pressure, Pascal's
law, and Archimedes' law. After completing the practicum, each group discussed and drew
conclusions related to the practicum. In the third meeting, students did posttest questions on critical
thinking skills and self-confidence questionnaires to determine the extent of student's critical
thinking skills and self-confidence after treatment.

Data collection is carried out by conducting a pretest before learning takes place and a posttest
after learning is completed both in experimental and control classes. The way to determine whether
or not there is an influence of the PjBL learning model assisted by YouTube is by comparing the
results of the achievement of students' critical thinking skills tests between the experimental and
control classes. The following are the results of the critical thinking skills test, presented in Table 4.

Table 4. Test Results to Critical Thinking
Class Pretest Posttest Average Score
Xmax Xmin Xmax Xmin Pretest Posttest
Experiment 60 32 96 68 4457 82,14
al
Control 48 20 88 64 39,14 77,14
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Based on the pretest results of critical thinking skills, the average score of the experimental
class was 44.57, and the average score of the control class was 39.14. From the data, the average
pretest score of the experimental class and the control class is still below KKM (Minimum
Completeness Criteria) because the two classes have not been given treatment. Then, based on the
results of the critical thinking skills posttest, the average score of the experimental class was 82.14,
and the average score of the control class was 77.14. From the data, the experimental and control
classes' average posttest scores are above KKM (Minimum Completeness Criteria) because both
classes have been treated. Based on these data, it was found that the experimental class's average
pretest and posttest scores were higher than the control class's average pretest and posttest scores.
From the difference in treatment between experimental classes using the YouTube-assisted PjBL
learning model, there was more improvement than the control class. Therefore, the YouTube-
assisted PjBL learning model affects students’ critical thinking skills. The following table 5 shows the
results of student self-confidence.

Table 5. Results of the Self-Confidence Questionnaire

Class Average Rating Criterion
Experiment 7511 High
Control 66,43 Medium

Based on the results of the self-confidence questionnaire, the average score of the experimental
class was 75.11 with high criteria, while the average score of the control class was 66.43 with medium
criteria. Based on these data, it was found that the average self-confidence value of the experimental
class was higher than the average self-confidence value of the control class. From the difference in
treatment between experimental classes using the YouTube-assisted PjBL learning model, there was
more improvement than the control class. So the YouTube-assisted PjBL learning model affects
students’ self-confidence.

This increase is caused when the educator's learning process motivates students to have
confidence in the abilities possessed by students. After being motivated, the educator also gives
students a problem to solve according to the predetermined time. When students have confidence in
their abilities, then these students can solve the problems given. When in experimental classes,
almost all students can solve the problems given. This situation arises because students use the PjBL
learning model assisted by YouTube.

Only a few students in the control class feel enthusiastic or confident in their abilities because
the control class applies the STAD-type cooperative learning model. Most students do not understand
the material delivered because they rely on other group members, so they are less confident in their
abilities. Based on the explanation above, it can be concluded that the PjBL learning model assisted
by YouTube in the experimental class results in critical thinking skills and self-confidence higher than
the STAD-type cooperative learning model.

The researcher conducted a hypothesis test to determine the effectiveness of the PjBL learning
model assisted by YouTube. Before conducting a hypothesis test, a prerequisite analysis test was
carried out, which included a normality test and a homogeneity test in the SPSS version 25 program.
The test used the Kolmogorov-Sminorv on SPSS version 25 with a significant level of 0.05. If the
significance value is higher than 0.05, the data is normally distributed; if the significance value is less
than 0.05, then the data is not normally distributed (Siregar, 2015). The results of the pretest and
posttest normality tests of the experimental class and control class and self-confidence can be seen
in Table 6.

Table 6. Normality Test Results

Class Kolmogorov-Smirnov?  Information
Statistic  df Sig.
Pretest Experiment 138 28 186 Normal
Control 150 28 .056 Normal
Posttest Experiment 117 28  .200" Normal
Control 144 28 145 Normal
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Class Kolmogorov-Smirnov?  Information
Statistic  df Sig.
Self Experiment 112 28  .200" Normal
Confidence Control 158 28  .072 Normal

Table 6 shows that the experimental class pretest data significantly differed from the control
class by 0.186 and 0.056. The experimental class's posttest data had a significance of 0.200, while the
control class's data had a significance of 0.145. The experimental class's self-confidence data was
significant at 0.200, while the control class was significant at 0.072. Because the significant
magnitude between the experimental class and the control class on the pretest, posttest, and self-
confidence after the normality test was greater than 0.05, it can be concluded that the two classes are
normally distributed.

The homogeneity test was performed using SPSS version 25 with a significant level of 0.05. The
distributed data is not homogeneous if the significance value is higher than 0.05 (Widianto, 2010).
The results of the pretest, posttest, and self-confidence homogeneity tests can be seen in Table 7.

Table 7. Homogeneity Test Results
Levene dfl df2 Sig. Description

Statistic
Pretest 0,002 1 54 0,780 Homogeneous
Posttest 0,387 1 54 0,537 Homogeneous

Self-confidence 1.230 1 54 0,654 Homogeneous

Table 7 shows that the pretest critical thinking skills score was 0.780, the posttest critical
thinking skills score was 0.537, and the self-confidence score was 0.654. The significant magnitude
of the pretest, posttest, and self-confidence results after the homogeneity test is greater than 0.05,
indicating that the results are homogeneous.

The research hypothesis test is carried out after calculating the prerequisite analysis tests,
namely the normality and homogeneity tests. After passing the preloaded test calculation, the
analysis will continue using the Multivariate Of Variance (MANOVA) test. The purpose of the
researcher conducting a hypothesis test is to determine whether or not there is an influence of the
PjBL learning model assisted by YouTube on the ability to think critically and self-confidence of
students in physics learning. The results of the acquisition and calculation of the MANOVA test in the
SPSS program version 25 with a significant level of 0.05 can be seen in Table 8.

Table 8. Hypothesis Test Results

Source Dependent df Mean Square F Sig.
Variable

Corrected Model Critical Thinking 1 350.000 7.539 .008

Self Confidence 1 1089.446 37.613 .000

Intercept Critical Thinking 1 355207.143 7651.487 .000

Self Confidence 1 279039.446  9633.694  .000

Treatment Critical Thinking 1 350.000 7.539 .008

Self Confidence 1 1089.446 37.613 .000

The hypothesis test was performed using the MANOVA test. If the significance value is
lower than 0.05, HO is rejected, and H; is accepted. However, if the significance value is higher
than 0.05, HO is accepted, and H; is rejected. In Table 8, the critical thinking gets a significance value
of 0.008 (lower than 0.05). Therefore, H; is accepted, and Hy is rejected, which means there is a
difference between the two samples used after getting treatment from researchers. In this study, the
average score of the experimental class obtained higher results than the control class. Thus, the PjBL
learning model assisted by YouTube affects critical thinking skills.

In Table 8, self-confidence gets a significance value of 0.000 (lower than 0.05). Therefore, Hy is
rejected, and H; is accepted, which means there is a difference between the two samples used after
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getting treatment from researchers. In this study, the experimental class scores obtained higher
results than the control class. So it can be implied that the PjBL learning model assisted by YouTube
affects self-confidence. So, based on the description of the calculation and analysis results above, it
can be concluded that the YouTube-assisted PjBL learning model influences students' critical
thinking skills and self-confidence in physics learning with an average experimental class score
higher than the control class.

This study's findings align with research (Adekantari et al.,, 2020; Sularmi et al., 2018), which
reveals that the Project Based Learning Model can improve critical thinking skills. Through PjBL,
students can come up with their ideas through project activities. However, this research only looks
at the effect on critical thinking skills. The ability closely related to critical thinking, namely self-
confidence, is uncertain. Other studies have also revealed that PjBL plays an important role in
improving critical thinking skills and students' collaboration skills (Trisdiono et al., 2019). The ability
of student collaboration increases because, during the learning process with PjBL, it is done in
groups. From previous research, the novelty of the findings of this study revealed that YouTube-
assisted PjBL also affected student self-confidence.

CONCLUSION

YouTube-assisted PjBL learning model affects the critical thinking skills and self-confidence
of students. This is evidenced by the results of the hypothesis test using the MANOVA test for critical
thinking skills obtained a significant value of 0.008, and self-confidence obtained a significant value
of 0.000. This result shows a significant value < 0.05, so Hy was rejected and H, accepted.
Furthermore, it is recommended to educators or prospective educators to do alternative learning,
one of which is by using the YouTube-assisted PjBL learning model to affect students' critical thinking
skills. From the results of this study, further research can also be held on learning with a project-
based learning (PjBL) model using different media, concepts, or topics.

REFERENCES

Adekantari, P., Su'ud, & Sukardi. (2020). The influence of Instagram-assisted project based learning
model on critical thinking skills. Journal of Educational and Social Research, 10(6), 315-322.
https://doi.org/10.36941/jesr-2020-0129

Ambarwati, R, Dwijanto, & Hendikawanti, P. (2015). Keefektifan model project-based learning
berbasis GQM terhadap kemampuan komunikasi matematis dan percaya diri siswa kelas VII.
Unnes Journal of Mathematics Education, 4(2), 180-186.

Anggraini, P. D., & Wulandari, S. S. (2020). Analisis penggunaan model pembelajaran project based
learning dalam peningkatan keaktifan siswa. Jurnal Pendidikan Administrasi Perkantoran
(JPAP), 9(2), 292-299. https://doi.org/10.26740/jpap.vIn2.p292-299

Bana, K. F. M,, Shamim, M. S., & Shahid, Z. (2022). Self-assessment of active learning and critical
thinking during problem-based learning: An exploratory study. Journal of the Pakistan Medical
Association, 72(9),1771-1774. https://doi.org/10.47391/]JPMA.4473

Basri, H., Purwanto, P., As’ari, A. R., & Sisworo, S. (2019). Investigating critical thinking skill of junior
high school in solving mathematical problem. International Journal of Instruction, 12(3), 745-
758. https://doi.org/10.29333/iji.2019.12345a

Borromeo, J. A. (2016). Adbusting, critical media literacy in an english for specific purposes (ESP)
class and critical thinking skills of Partido State University College Students. Advanced Science
Letters, 22(5), 1469-1472. https://doi.org/10.1166/asl.2016.6646

Demirdag, S. (2022). The mediating role of communication skills in the relationship between
leadership style and 21st-century skills. South African Journal of Education, 42(2), 1-11.
https://doi.org/10.15700/saje.v42n2a2053

Dinda, N. U., & Sukma, E. (2021). Analisis langkah-langkah model project based learning (PjBL) pada
pembelajaran tematik terpadu di sekolah dasar menurut pandangan para ahli (studi literatur).
Journal of Basic Education Studies, 4(2), 44-62.

Faigah, F, Nadjib, M., & Amir, A. S. (2016). Youtube sebagai sarana komunikasi bagi komunitas
makassarvidgram. KAREBA: Jurnal lImu Komunikasi, 5(2), 259-272.
https://doi.org/10.1080/14639947.2015.1006801

Online Learning in Educational Research | 29



Online Learning in Educational Research

Fadilah et al. | PjBL Learning Model Assisted ...

Fazriyah, N. (2016). Pengembangan kemampuan berpikir Kkritis, kreatifitas, komunikasi, dan
kolaborasi dalam pembelajaran abad 21. In Prosiding Seminar Jurnal Pendidikan Dasar, 285-
290.

Grant, M. M. (2002). Getting a grip on project-based learning: Theory, cases and recommendations.
Meridian: A Middle School Computer Technologies Journal, 5(1), 83.

Jirana, M. A, Suarsini, E., & Lukiati, B. (2020). Implementation of project based learning (Pbl) model
for critical thinking skills and creativity stimulation as a prospective biology teacher.
Systematic Reviews in Pharmacy, 11(6), 1290-1301.

Khandelwal, N., & Mehta, A. (2023). Realising holistic creative thinking through seven principles: A
21st century paradigm leading to sustainable innovation. International Journal of Business and
Globalisation, 33(1-2), 94-112. https://doi.org/10.1504/1)BG.2023.128324

Kocak, 0., Coban, M,, Aydin, A, & Cakmak, N. (2021). The mediating role of critical thinking and
cooperativity in the 21st century skills of higher education students. Thinking Skills and
Creativity, 42,100967. https://doi.org/10.1016/j.tsc.2021.100967

Kurubacak, G. (2007). Building knowledge networks through project-based online learning: A study
of developing critical thinking skills via reusable learning objects. Computers in Human
Behavior, 23(6), 2668-2695. https://doi.org/10.1016/j.chb.2006.08.003

Mardhiyah, R. H., Aldriani, S. N. F,, Chitta, F., & Zulfikar, M. R. (2021). Pentingnya keterampilan belajar
di abad 21 sebagai tuntutan dalam pengembangan sumber daya manusia. Lectura: Jurnal
Pendidikan, 12(1), 29-40. https://doi.org/10.31849/lectura.v12i1.5813

Martawijaya, M. A.,, Rahmadhanningsih, S., Swandi, A., Hasyim, M., & Sujiono, E. H. (2023). the effect
of applying the ethno-stem-project-based learning model on students’ higher-order thinking
skill and misconception of physics topics related to Lake Tempe, Indonesia. Jurnal Pendidikan
IPA Indonesia, 12(1), 1-13. https://doi.org/10.15294/jpii.v12i1.38703

Ningsih, S. R, Disman, D., Ahman, E., Suwatno, S., & Riswanto, A. (2020). Effectiveness of using the
project-based learning model in improving creative-thinking ability. Universal Journal of
Educational Research, 8(4), 1628-1635. https://doi.org/10.13189/ujer.2020.080456

Nirmayani, L. H., & Dewi, N. P. C. P. (2021). Model pembelajaran berbasis proyek (project based
learning) sesuai pembelajaran abad 21 bermuatan tri kaya parisudha. Jurnal Pedagogi Dan
Pembelajaran, 4(3), 378-385. https://doi.org/10.23887 /jp2.v4i3.39891

Osman, S. F.,, Embong, W. H. W., & Ajmain, M. T. (2020). Islamic education teacher’s critical thinking
practice and its challenges in enhancing 21 st century learning skills. International Journal of
Psychosocial Rehabilitation, 24(5), 973-980.

Perry, S.]. (2006). Towards a framework for learning and teaching in engineering in the 21st century.
9th Conference on Process Integration, Mathematical Modelling and Optimisation for Energy
Saving and Pollution Reduction, PRES.

Qondias, D., Lasmawan, W., Dantes, N., & Arnyana, I. B. P. (2022). Effectiveness of multicultural
problem-based learning models in improving social attitudes and critical thinking skills of
elementary school students in thematic instruction. Journal of Education and E-Learning
Research, 9(2), 62-70. https://doi.org/10.20448/jeelr.v9i2.3812

Raharjo, S. (2022). Peningkatan hasil belajar siswa kelas 4 melalui model pembelajaran project based
learning dengan berbantu media Youtube. Social, Humanities, and Education Studies (SHES):
Conference Series, 3(4), 1121-1125.

Rosidin, U., Kadaritna, N., & Hasnunidah, N. (2019). Can argument-driven inquiry models have impact
on critical thinking skills for students with different personality types? Jurnal Cakrawala
Pendidikan, 38(3), 511-526. https://doi.org/10.21831/cp.v38i3.24725

Rudianto, R, Diani, R., Subandi, S., & Widiawati, N. (2022). Development of assessment instruments
4C skills (critical thinking, collaboration, communication, and creativity) on parabolic motion
materials. Journal of Advanced Sciences and Mathematics Education, 2(2), 65-79.
https://doi.org/10.58524 /jasme.v2i2.115

Rusmansyah, R, Yuanita, L., Ibrahim, M., Isnawati, I., & Prahani, B. K. (2019). Innovative chemistry
learning model: Improving the critical thinking skill and self-efficacy of pre-service chemistry
teachers.  Journal of Technology and  Science  Education, 9(1), 59-76.
https://doi.org/10.3926 /jotse.555

Saimon, M,, Lavicza, Z., & Dana-Picard, T. (2023). Enhancing the 4Cs among college students of a

30 | Online Learning in Educational Research



Online Learning i
Fadilah et al. | PjBL Learning Model Assisted ...

communication skills course in Tanzania through a project-based learning model. Education
and Information Technologies, 28(6), 6269-6285. https://doi.org/10.1007/s10639-022-
11406-9

Samura, A. 0. (2023). Improving mathematics critical thinking skills of junior high school students
using blended learning model (BLM) in geogebra assisted mathematics learning. International
Journal of  Interactive Mobile Technologies (JIM), 17(2), 101-117.
https://doi.org/10.3991/ijim.v17i02.36097

Saputri, A. C, Sajidan, S., Rinanto, Y., Afandi, A., & Prasetyanti, N. M. (2019). Improving students’
critical thinking skills in cell-metabolism learning using stimulating higher order thinking skills
model. International Journal of Instruction, 12(1), 327-342.
https://doi.org/10.29333/iji.2019.12122a

Saregar, A, Latifah, S., & Sari, M. (2016). Efektivitas model pembelajaran cups: Dampak terhadap
kemampuan berpikir tingkat tinggi peserta didik Madrasah Aliyah Mathla’ul Anwar Gisting
Lampung. Jurnal IImiah Pendidikan Fisika Al-BiRuNi, 05(2).

Sari, R. M., Sumarmi, S., Astina, I. K., Utomo, D. H., & Ridhwan, R. (2019). Measuring students scientific
learning perception and critical thinking skill using paper-based testing: School and gender
differences. International Journal of Emerging Technologies in Learning (IJET), 14(19), 132-
149. https://doi.org/10.3991/ijet.v14i19.10968

Seibert, S. A. (2021). Problem-based learning: A strategy to foster generation Z’s critical thinking and
perseverance. Teaching and Learning in Nursing, 16(1), 85-88.
https://doi.org/10.1016/j.teln.2020.09.002

Siregar, S. (2017). Statistika parametik untuk penelitian kuantitatif dilengkapi dengan perhitungan
manual dan aplikasi SPSS versi 17. In Statistika Parametik untuk Penelitian Kuantitatif
Dilengkapi dengan Perhitungan Manual dan Aplikasi SPSS Versi 17. Bumi Aksara.

Sugiyono. (2017). Metode penelitian kuantitatif, kualitatif, dan R&D. Alfabeta CV.

Sularmi, S., Utomo, D. H., & Ruja, I. N. (2018). Pengaruh project-based learning terhadap kemampuan
berpikir kritis. Jurnal Pendidikan: Teori, Penelitian, Dan Pengembangan, 3(4), 475-479.
http://journal.um.ac.id/index.php/jptpp/article/view /10748

Surya, J., Suryani, Y., & Saregar, A. (2022). Physics vlogs learning videos on parabolic motion on
youtube channels based on scientific approach. Online Learning in Educational Research, 2(1),
19-29.

Susilo, B. E., & Darhim, S. P. (2019). Students’ critical thinking skills toward the relationship of limits,
continuity, and derivatives of functions. International Journal of Scientific & Technology
Research, 8(10), 2299-2302.

Sutrisno, S., & Wulandari, D. (2018). Multivariate Analysis of Variance (MANOVA) untuk memperkaya
hasil penelitian pendidikan. AKSIOMA : Jurnal Matematika Dan Pendidikan Matematika, 9(1),
37-53. https://doi.org/10.26877 /aks.v9i1.2472

Szabo, Z. K., Kortesi, P., Guncaga, ]., Szabo, D., & Neag, R. (2020). Examples of problem-solving
strategies in mathematics education supporting the sustainability of 21st-century skills.
Sustainability, 12(23), 10113. https://doi.org/10.3390/su122310113

Taylor, N. (2018). The return of character: Parallels between late-victorian and twenty-first century
discourses. Sociological Research Online, 23(2), 399-415.
https://doi.org/10.1177/1360780418769679

Triana, D., & Oktavianto, W. O. (2013). Relevansi kualifikasi kontraktor bidang teknik sipil terhadap
kualitas pekerjaan proyek konstruksi di Provinsi Banten. Fondasi: Jurnal Teknik Sipil, 2(2),
182-190. https://doi.org/10.36055/jft.v2i2.1732

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

Vinu, P. V,, Sherimon, P. C,, & Krishnan, R. (2011). Towards pervasive mobile learning - the vision of
21st century. Procedia - Social and Behavioral Sciences, 15, 3067-3073.
https://doi.org/10.1016/j.sbspro.2011.04.247

Voogt, ]. M,, Veltman, M. E., & Van Keulen, J. (2018). Critical thinking as a 21st century skill: Promising
approaches for educational practice. Pedagogische Studien, 95(5-6), 329-340.

Online Learning in Educational Research | 31



Online Learning in Educational Research
Fadilah et al. | PjBL Learning Model Assisted ...

Widianto, J. (2010). SPPSS For Windows untuk analisa data statistik dan peneltian. BP-FKIP UMS.

Wu, Y. (2021). From “teacher-centered” to “student-centered” from the perspective of ecology of
education——college ELT under Chinese Context. 2021 2Znd International Conference on
Computers, Information Processing and  Advanced Education, 892-894.
https://doi.org/10.1145/3456887.3457097

Yildiz-Feyzioglu, E., & Kiran, R. (2022). Investigating the relationships between self-efficacy for
argumentation and critical thinking skills. Journal of Science Teacher Education, 33(5), 555-
577. https://doi.org/10.1080/1046560X.2021.1967568

Zuryanty, Kenedi, A. K,, Chandra, R.,, Hamimah, & Fitria, Y. (2019). Problem based learning: a way to
improve critical thinking skills of elementary school students on science learning. Journal of
Physics: ~ Conference  Series,  1424(1), 012037.  https://doi.org/10.1088/1742-
6596/1424/1/012037

32 | Online Learning in Educational Research



