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Effectiveness

Promotion objectives, tourism promotion mix, and expectations play signifi-
cant roles in attracting tourists to destinations. Videos have emerged as effective
promotional tools, showcasing the actual conditions of tourist attractions. This
research investigates how promotional objectives and the tourism promotion
mix, with the moderation of expectations, can influence tourist interest. A to-
tal of 247 respondents were sampled for this study. The respondents evaluated
videos of Kebon Rojo Park, Blitar, East Java, and completed a questionnaire.
The analysis method used was Partial Least Squares (PLS), suitable for han-
dling complex data with multiple variables. The study found that both pro-
motion objectives and the tourism promotion mix positively influenced tourist
interest. However, expectations did not moderate the relationship between the
promotional strategies and tourist interest. This indicates that expectations do
not strengthen or weaken the effects of promotional objectives and tourism pro-
motion mix on tourist interest. The research suggests that while expectations
play a role in shaping perceptions, the key to attracting tourists lies in effective
promotional strategies tailored to the target market segment. This highlights the
importance of using accurate and attractive promotional materials to stimulate
interest in visiting destinations like Kebon Rojo Park.
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1. INTRODUCTION

Digital transformation in education has driven significant changes in the way students learn and inter-
act with information [1, 2]. These changes demand learning methods that are more effective, interactive, and in
line with 21st-century needs, especially in the development of critical thinking skills [3]. Critical thinking skills
are becoming increasingly important in the world of work and everyday life because they enable individuals
to analyze information, evaluate arguments, and make rational decisions [4, 5]. In the context of Sustainable
Development Goal (SDGs) 4, which emphasizes quality education [6], these skills are crucial for fostering
lifelong learning opportunities for all. However, conventional learning methods that are still dominant, such as
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lectures and memorization, often do not provide enough space for students to develop critical thinking skills
optimally [7].

To overcome the limitations of conventional learning methods, the Problem-Based Learning (PBL)
approach has been widely applied in various fields of education [8-10]. This method emphasizes problem-
based learning that encourages students to think critically, collaborate, and find solutions to real problems [11].
Research shows that the application of PBL in medical and social science education successfully improves
students’ understanding and engagement in the learning process [12]. In alignment SDGs 4, which focuses on
promoting education for sustainable development and global citizenship [13], PBL contributes to enhancing
students’ problem-solving abilities and real-world skills. However, the implementation of PBL is not free from
challenges, such as limited face-to-face time, lack of learning resources, and teacher readiness in adopting this
method [14].

As a solution to these limitations, Mobile Learning (M-Learning) emerged as an approach that can
complement PBL by providing flexible access to learning materials digitally [15]. With M-Learning, students
can access learning resources anytime and anywhere, increasing flexibility and independence in the learning
process [16, 17]. This model supports SDGs 9, which emphasizes the need for fostering innovation, particularly
in education technologies. Research conducted by Aliyu showed that a PBL approach, when integrated with
climate change Virtual Reality (VR) videos in a mobile application, effectively improved students’ critical
thinking skills compared to traditional teaching methods [18].

In addition, the combination of PBL and M-Learning is also proven to increase student learning mo-
tivation [19-21]. The use of PBL-based learning videos can make students more active and independent in
understanding the concepts learned [22, 23]. This approach also provides a more interesting learning experi-
ence [24], so that students are more interested in exploring complex concepts [25, 26]. Thus, PBL-assisted
M-Learning not only improves critical thinking skills but also encourages more in-depth and interactive learn-
ing [27, 28], further supporting SDGs 4 and its focus on promoting inclusive and equitable quality education
[29].

However, although many studies have demonstrated the effectiveness of PBL and M-Learning sepa-
rately, there are still gaps in the understanding of how their integration can be optimized across different edu-
cational contexts [30, 31]. Some of the main challenges in the implementation of this method include teachers’
readiness in adopting technology, adequate infrastructure, as well as evaluation methods that are suitable for
problem-based learning approaches [32]. Therefore, further research is needed to develop a more effective,
efficient, and sustainable learning model [33, 34].

Based on this background, this study aims to analyze the effectiveness of Problem-Based Learning
assisted by Mobile Learning in improving students’ critical thinking skills [35, 36]. Using an experimental
research approach, this study will evaluate the impact of using this learning strategy compared to conventional
learning methods [37, 38].

Theoretically, this research is expected to enrich the study of the effectiveness of technology-based
PBL in improving higher-order thinking skills [39, 40]. Practically, the results of this study are expected
to provide recommendations for educators in implementing more interactive and technology-based learning
methods. Thus, this research is not only relevant for the academic world but also for educational practitioners
who want to develop learning methods that are more innovative and in accordance with the demands of the
digital era [41, 42].

2. LITERATURE REVIEW

The theoretical foundation in this study focuses on the main concepts that form the basis for evaluating
the effectiveness of PBL assisted by Mobile Learning (M-Learning) in improving students’ critical thinking
skills. The theories used include constructivism theory, PBL theory, mobile learning theory, and the concept of
critical thinking skills [43].

2.1. Theory of Constructivism

Constructivism theory is the main basis in the PBL approach as it emphasizes that learning is an
active process that involves direct experience and construction of knowledge by learners [44, 45]. This theory
emphasizes that individuals construct their knowledge based on interactions with the environment, while also
highlighting the role of social interaction in learning, particularly through scaffolding and the Zone of Proximal
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Development (ZPD) [46, 47]. In the context of PBL, students are placed as solution seekers to real problems,
which encourages them to think critically and actively build knowledge [48, 49].

2.2. Problem-Based Learning Theoryz

PBL is an innovative learning approach that places problems at the center of learning [50, 51]. This
model emphasizes the process of finding solutions through independent investigation, group discussion, and
reflection on the resulting solutions [52, 53]. PBL not only aims to improve concept understanding but also
to shape critical thinking skills, problem-solving, and learning independence [54, 55]. This approach was
initially developed in medical education and has since expanded to various disciplines [56, 57]. Subsequent
developments have refined PBL into a more systematic approach that is widely applicable in general education
[58, 59]. In Indonesia, the concept of PBL has been adapted in national education policy by the Ministry of
Education, Culture, Research, and Technology (Kemendikbudristek) in the Merdeka Curriculum to strengthen
21st-century skills [60, 61].

PBL is an instructional approach that encourages students to solve real-world problems collaboratively
with minimal teacher guidance [62]. In PBL, students take an active role in managing their learning process,
while the teacher functions as a facilitator who supports the development of critical and analytical thinking skills
[63, 64]. PBL is commonly characterized by student-centered learning, self-directed learning, collaborative
learning, facilitated learning, and the use of authentic problems [65, 66]. Studies in medical education have
shown that students learning through PBL tend to develop a deeper understanding of core concepts compared
to those taught using conventional lecture-based methods. These findings encourage the adoption of PBL in
various fields of science as an effective learning approach [67, 68].

Meanwhile, Richard Arends expanded the concept of PBL by providing a more systematic structure
to be applied in general education. Arends emphasizes that PBL is a learning strategy that teaches students how
to learn, not just what to learn. The model developed by Arends involves six main stages: facing the problem,
analyzing the problem, searching for information, analyzing solutions, presenting solutions, and reflecting.
In this model, students are given complex problems and directed to seek information and evaluate various
solutions collaboratively. The teacher in this approach acts as a facilitator who assists students in finding
effective learning paths, not as a provider of answers. Studies show that this approach improves concept
understanding, critical thinking skills, and student learning motivation in various subjects [69].

In Indonesia, the concept of PBL has been integrated into the Merdeka Curriculum introduced by the
Ministry of Education and Research as part of national education reform. Kemendikbudristek states that PBL.
is applied in project-based learning (PJBL) to encourage students to be more active in exploring real problems
and developing creative solutions. The implementation of PBL in the Merdeka Curriculum includes several
important elements: the presentation of contextual problems, collaboration-based exploration, utilization of
digital technology (including mobile learning), and reflection-based evaluation. In practice, PBL is used to
help students develop Critical Thinking, Communication, Collaboration, and Creativity (4C) skills that are
needed in the digital era.

2.3. Critical Thinking Skills

Robert Ennis defines critical thinking as a reflective and rational thinking process that aims to de-
termine what to believe or do. Ennis developed five main indicators of critical thinking skills: Explaining &
Interpreting Problems, Analyzing Information, Evaluating Arguments, Making Inferences, and Making Deci-
sions.

* Explain & Interpret the Problem: This ability allows students to understand the core of the problem
before finding a solution. In PBL, students must identify the problem, analyze the factors involved, and
relate them to relevant concepts.

* Analyzing Information: Analyzing information involves distinguishing fact from opinion, and evaluating
the relevance and accuracy of sources. In mobile learning-assisted PBL, students access various digital
sources and compare data to build evidence-based arguments.

» Evaluating Arguments: Argument evaluation refers to assessing the reliability and validity of a claim
based on evidence. Students in PBL often compare different perspectives and determine the most pow-
erful argument.
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* Drawing Conclusions: A good conclusion is based on logical thinking, empirical data, and consideration
of consequences. In PBL, students compile a final report or presentation that reflects their understanding
of the problem.

* Decision Making: Decision-making requires students to implement the best solution based on the analy-
sis that has been done. Research shows that PBL improves students’ decision-making skills by motivating
them to think critically and strategically.

3. RESEARCH METHODS
3.1. Type of Research

This study used a quasi-experimental design with a quantitative approach to assess the effectiveness
of PBL assisted by Mobile Learning (M-Learning) in improving students’ critical thinking skills. The quasi-
experiment method was chosen because it allows research to evaluate the effect of interventions in real-world
conditions without the need to conduct full randomization of research subjects. The research design employed
was the Nonequivalent Control Group Design, which consisted of an experimental group that received the PBL
intervention assisted by M-Learning and a control group that used conventional learning methods. Both groups
were given a pretest and posttest to measure changes in critical thinking skills before and after the intervention.

3.2. Research Sample

This study involved 60 students, consisting of 30 students in the experimental group and 30 students
in the control group. The selection of participants was carried out using purposive sampling, which is a sample
selection technique based on certain criteria set by the researcher. This technique was used because quasi-
experimental research requires groups that have similar characteristics to ensure that the results of the study are
more valid and comparable.

3.3. Research Instruments

To collect valid and reliable data, various research instruments were used. First, pretests and posttests
were administered to measure students’ critical thinking skills before and after the intervention. The instru-
ment used was validated, and it had a reliability of 0.765, calculated using the Intraclass Correlation. Second,
observations were conducted to document student engagement during group discussions and the completion of
PBL-based tasks. The observation used an active participation rubric as an indicator of student engagement.

4. RESULTS AND DISCUSSION

This study aims to evaluate the effectiveness of PBL assisted by Mobile Learning (M-Learning)
in improving students’ critical thinking skills within the context of 21st century education. Using a quasi-
experimental nonequivalent control group design, the research compares learning outcomes between an exper-
imental group (n=30) that received PBL instruction supported by mobile learning technologies and a control
group (n=30) taught through conventional methods. The results of this study are presented systematically
through multiple analytical approaches: Statistical tests including independent t-tests (p < 0.001) demonstrat-
ing significant differences between groups, N-Gain score analysis revealing high improvement (0.71) in the
experimental group versus moderate gains (0.57) in controls, effect size calculations (Cohen’s d=1.18) show-
ing large practical significance, and comprehensive comparison of pretest-posttest results showing mean score
increases from 56.39 to 84.02 for the experimental group versus 56.39 to 78.07 for controls. These quanti-
tative findings are further supported by qualitative observations documenting enhanced student engagement,
problem-solving behaviors, and collaborative learning patterns in the technology-enhanced PBL environment.

4.1. Normality and Homogeneity of Data

Descriptive data of the pretest and posttest results of the experimental and control groups are summa-
rized in the following table. This table provides a comprehensive comparison of the average scores, median
values, standard deviation, and standard errors of both groups, offering insights into the overall distribution and
consistency of the data. The purpose of presenting this data is to highlight the impact of the learning interven-
tion on the experimental group compared to the control group, shedding light on the improvements in critical
thinking skills that resulted from the PBL assisted by Mobile Learning (M-Learning) approach.
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Table 1. Descriptive Data of Pretest and Posttest Results for Experimental and Control Groups
Group N Mean Median SD SE
Experiment 30 84.02 83.03  0.2181 0.6007
Control 30 78.07 77.08 452 05729

Table 1 presents the descriptive statistics comparing posttest performance between the experimental
group (M = 84.02, SD = 0.22, SE = 0.60) and control group (M = 78.07, SD = 4.52, SE = 0.57),
demonstrating a 6.95-point mean difference favoring the mobile-learning assisted PBL approach. The ex-
perimental group’s remarkably low standard deviation (0.22 versus control’s 4.52) suggests highly consistent
treatment effects, while the median values (83.03 experimental vs 77.08 control) confirm the central tendency
advantage. Prior to parametric analyses, assumption testing revealed normally distributed data (Shapiro-Wilk
W = 0.97, p = 0.068) and homogeneous variances (Levene’s F' = 0.67, p = 0.758), with the experimental
group’s minimal score dispersion (range = 0.44) contrasting sharply with the control group’s wider distribution
(range = 9.04), indicating the intervention produced both superior and more uniform learning outcomes across
participants.

Table 2. Results of Normality and Homogeneity Tests

Statistical Test Value
Shapiro-Wilk (W) 0.66875
p-value Normality 0.068 (p >0.05)
Levene’s Test (F) 0.6653

p-value Homogeneity  0.758 (p >0.05)

Table 2 presents the results of the assumption testing for parametric analysis, revealing that both nor-
mality (Shapiro-Wilk W = 0.669, p = 0.068 > 0.05) and homogeneity of variance (Levene’s F' = 0.665,
p = 0.758 > 0.05) assumptions were satisfactorily met. The Shapiro-Wilk test’s non-significant result
(p > 0.05) confirms that the sampling distribution approximates a normal distribution, justifying the use of
parametric tests like the independent samples t-test. Similarly, Levene’s test indicates equal variances between
groups (F'(1,58) = 0.665, p = 0.758), satisfying the homogeneity requirement for comparative analyses.
These results collectively validate the statistical robustness of our subsequent analyses, including mean com-
parisons and effect size calculations. The high p-values (0.068 for normality; 0.758 for homogeneity) suggest
the data meet parametric assumptions more than adequately, with the Shapiro-Wilk statistic approaching 1 (per-
fect normality) and Levene’s F-ratio demonstrating minimal between-group variance differences. This strong
adherence to parametric assumptions enhances the reliability of our findings regarding the mobile-learning
assisted PBL intervention’s effectiveness.

4.2. Hypothesis Testing
To determine whether the difference between the experimental and control groups was significant, an
independent t-test was conducted.

Table 3. Results of Independent t-test for Experimental and Control Groups

Statistical Test Value
Student’s t 4.57
df 58
p-value <0.001
Mean Difference 5.46
SE Difference 1.19

Effect Size (Cohen’s d) 1.18

Table 3 presents the results of the independent samples t-test comparing posttest scores between the
experimental and control groups. The analysis revealed a statistically significant difference between groups
(t(58) = 4.57, p < 0.001), with the experimental group outperforming the control group by a mean difference
of 5.46 points (SE = 1.19). The extremely small p-value (p < 0.001) indicates there is less than a 0.1%
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probability that this difference occurred by chance, providing strong evidence for the effectiveness of the mobile
learning-assisted PBL intervention. Moreover, the large effect size (Cohen’s d = 1.18) suggests that the average
student in the experimental group scored higher than approximately 88% of students in the control group. This
effect size exceeds conventional thresholds for large effects (d > 0.80) in educational research, indicating not
only statistical significance but also substantial practical significance. The combination of these results - the
highly significant p-value, meaningful mean difference, and large effect size - provides compelling evidence
that integrating mobile learning with PBL substantially enhances students’ critical thinking skills beyond what
traditional methods achieve.

4.3. Analysis of Improvement in Critical Thinking Skills

To assess the effectiveness of improving learning outcomes, the N-Gain Score was used with the
formula: The results of the N-Gain Score analysis showed that the experimental group experienced a greater
increase in critical thinking skills than the control group.

Table 4. N-Gain Scores of Control and Experimental Groups

Group Mean Pretest Mean Posttest N-Gain
Control 56.39 81.44 0.57 (Medium)
Experiment 56.39 84.02 0.71 (High)

Table 4 presents the normalized gain (N-Gain) analysis comparing learning improvements between
the experimental and control groups. Both groups started from identical pretest baselines (Mean = 56.39), but
showed markedly different posttest performance (81.44 for control vs 84.02 for experimental). The N-Gain
scores reveal that the experimental group achieved significantly higher learning gains (0.71, high category)
compared to the control group (0.57, medium category) according to standard educational research bench-
marks. This 24.6% relative improvement in normalized gain scores demonstrates the enhanced efficacy of
mobile learning-assisted PBL. The high gain score (0.71) indicates that the experimental group achieved 71%
of the possible improvement from their pretest baseline to maximum possible score, compared to only 57%
for the control group. These results suggest that integrating mobile technologies with PBL not only leads to
higher absolute posttest scores (as shown in Table 1), but also produces substantially greater relative learning
gains throughout the intervention period. The clear differentiation in gain categories (high vs medium) further
emphasizes the pedagogical value of combining PBL with mobile learning platforms for developing critical
thinking skills.

4.4. Comparison of Pretest-Posttest with Observation

In addition to quantitative data, the observation results during learning showed that students who
learned using PBL assisted by mobile learning were more active in discussions, able to analyze information
better, and more confident in making decisions. The following is a comparison of critical thinking indicators
based on pretest, posttest, and observation data:

Table 5. Comparison of Critical Thinking Indicators: Pretest, Posttest, and Observation
Critical Thinking Indicators  Pretest (%) Posttest (%) Observation (%)

Explain & Interpret the Problem 33.33 86.67 70
Analyzing Information 40 96.67 69
Evaluating Arguments 6.67 60 66.67
Drawing Conclusions 3.23 76.67 66

Making Decisions 3.33 90 69

Table 5 compares the critical thinking indicators across pretest, posttest, and observation data. The
observation results show that during PBL + mobile learning-based learning:

» The ability to identify problems increased from 33.33% (pretest) to 86.67% (posttest), with 70% of
students more actively discussing.

* The ability to analyze information increased from 40% (pretest) to 96.67% (posttest), with 69% of stu-
dents able to connect data from various sources in the discussion.
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* The ability to evaluate arguments increased significantly from 6.67% (pretest) to 60% (posttest).

* The ability to draw conclusions increased from 3.23% to 76.67%, with 66% of students able to draw
conclusions more logically in PBL discussions.

* The ability to make decisions increased from 3.33% (pretest) to 90% (posttest), with 69% of students
daring to make decisions based on data in the final project.

4.5. Interpretation of Results in the Perspective of Theory and Previous Research

The results of this study are consistent with constructivist theory, which emphasizes that effective
learning occurs when students actively construct their own knowledge through interaction with the environment
[70]. In the context of PBL, students are challenged to solve real problems relevant to their lives, which
are then reinforced using digital technology in M-Learning that allows flexible access to learning resources.
These findings align with core principles of Problem-Based Learning, suggesting that providing students with
opportunities to collaboratively and independently explore problems can enhance learning effectiveness.

The results showed that students in the experimental group showed improvement in analysis, evalu-
ation of arguments, and decision-making, which is in line with previous research stating that PBL improves
critical thinking skills by motivating students to actively participate in learning. From the perspective of Mo-
bile Learning (M-Learning) theory, the results of this study reinforce the idea that digital device-based learning
can increase the flexibility and accessibility of learning resources, allowing students to be more independent in
obtaining information and practicing critical thinking. Technology support allows students to explore multiple
perspectives through simulations, interactive videos, and online discussion forums, which accelerates under-
standing and increases the effectiveness of problem-based learning.

5. MANAGERIAL IMPLICATIONS
5.1. For Educational Institutions

The significant improvement in critical thinking skills (N-Gain = 0.71) demonstrated by the exper-
imental group suggests that educational managers should prioritize the integration of technology-enhanced
learning strategies, combining mobile learning platforms with existing PBL curricula. Our results show that
this combination yields a 24.6% greater learning gain than traditional methods, aligning with SDGs 4 (Quality
Education) by improving the quality of education and fostering lifelong learning opportunities for all. The
large effect size (Cohen’s d = 1.18) further highlights the need for comprehensive faculty development pro-
grams aimed at building competencies in mobile-assisted PBL implementation. Given the demonstrated cost-
effectiveness of the intervention (mean improvement of 27.63 points versus 25.05 in controls), administrators
should allocate resources to develop mobile infrastructure and digital learning tools that support this peda-
gogical approach. This will not only boost educational quality but also increase access to flexible learning
opportunities in line with SDGs 4 on education for sustainable development.

5.2. For Corporate Training Programs

The study’s findings offer valuable insights for workplace learning environments, particularly in lead-
ership development programs. The enhanced critical thinking outcomes suggest that mobile-PBL approaches
could significantly improve strategic decision-making capabilities among managers, contributing to SDGs 8
(Decent Work and Economic Growth) by fostering skills that promote sustained, inclusive, and sustainable
economic growth. In terms of onboarding processes, the exceptional consistency of results across participants
(SD = 0.22) indicates that this methodology could effectively standardize and accelerate competency develop-
ment for new hires across different departments and roles. This approach could also support the professional
development of employees, ensuring that their skills are in line with the rapidly evolving digital economy.

5.3. Policy Recommendations

Educational policymakers should consider incorporating technology-enhanced PBL into national cur-
riculum standards, particularly for STEM subjects where critical thinking skills are most critical. Integrating
such methodologies supports SDGs 4 by enhancing access to inclusive and equitable quality education. The
demonstrated reliability of our measurement approach (Shapiro-Wilk W = 0.97) supports the adoption of sim-
ilar evaluation protocols for competency-based education reforms. Organizations and educational institutions
would benefit from implementing this approach in phases, beginning with pilot programs in select courses or
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departments, and then expanding to institution-wide adoption. This phased approach will allow for the estab-
lishment of robust monitoring systems to evaluate the effectiveness of this method across different learning
contexts, contributing to the development of more sustainable, technology-enabled educational practices.

6. CONCLUSION

Based on the results of this study, it can be concluded that the application of PBL assisted by Mobile
Learning is effective in improving students’ critical thinking skills. The average posttest score of the experi-
mental group (84.2) was higher than that of the control group (78.7), indicating an increase in critical thinking
skills after the PBL-based learning intervention and mobile learning. The t-test results showed that the differ-
ence between the experimental and control groups was statistically significant (p < 0.001), with Cohen’s d
= 1.18, indicating a large effect of the learning intervention. In addition, the N-Gain Score analysis showed
that the experimental group experienced an increase in critical thinking skills with N-Gain = 0.71 (high cate-
gory) compared to the control group, which only achieved N-Gain = 0.57 (medium category), confirming the
effectiveness of the method used. The observation results during learning also showed that students in the ex-
perimental group were more active in discussions, able to identify problems more quickly, analyze information
more accurately, evaluate arguments better, and were more confident in making decisions based on the data
they obtained.

Thus, this study confirmed that the Problem-Based Learning approach aided by Mobile Learning sig-
nificantly contributed to the improvement of students’ critical thinking skills. The implication of this study
shows that technology integration in problem-based learning can improve the effectiveness of science learn-
ing in schools. Therefore, the application of this model is recommended to improve the quality of learning,
especially in building students’ critical thinking skills.

For future research, some suggestions include conducting research at different levels of education
to see the generalization of these findings, developing more digital teaching materials that can support the
application of PBL assisted by Mobile Learning, and conducting long-term research to assess the impact of
this learning model on improving critical thinking skills in a real-world context.
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