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ABSTRACT

This study examines the effectiveness of the Inquiry-Based Scientific Problem Learning (PBL) model in
enhancing cadets’ critical thinking and learning outcomes at the Sekolah Tinggi Intelijen Negara (STIN).
Addressing the evolving needs of the intelligence sector, which demands technical expertise and higher-
order thinking, the research combines scientific inquiry with PBL to create a comprehensive instructional
approach. A quasi-experimental design involved 50 fourth-semester cadets divided into experimental and
control groups. Learning outcomes were evaluated through pre-test and post-test assessments, focusing
on cognitive, affective, and psychomotor domains. Results showed that using the Inquiry-Based Scientific
Problem Learning model, the experimental group achieved significant gains in all areas. Cadets in the
experimental group demonstrated enhanced critical thinking and analytical skills in the cognitive domain,
increased motivation, communication, and collaboration in the affective domain, and superior practical
skills in the psychomotor domain. Statistical analyses, including N-gain, validated the model’s impact.
These findings suggest that the Inquiry-Based Scientific Problem Learning model effectively develops
intelligent professionals, bridging theory and practice while fostering technical and soft skills crucial in
the field. This research supports the need for innovative and adaptive educational methods in specialized
and dynamic environments like intelligence education.

Keywords: Inquiry-Based Scientific; Problem-Based Learning; Intelligence Technology; Critical Thinking;
Educational Innovation.

RESUMEN

Este estudio examina la efectividad del modelo de Aprendizaje Basado en la Resolucion de Problemas
Cientificos a través de la Investigacion (PBL, por sus siglas en inglés) en la mejora del pensamiento critico
y los resultados de aprendizaje de los cadetes en la Sekolah Tinggi Intelijen Negara (STIN). Abordando las
crecientes necesidades del sector de inteligencia, que requiere habilidades técnicas y pensamiento de
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orden superior, la investigacion combina la indagacion cientifica con el modelo PBL para crear un
enfoque instruccional integral. Un disefo cuasi-experimental involucré a 50 cadetes de cuarto semestre,
divididos en grupos experimental y de control. Los resultados de aprendizaje fueron evaluados a través de
pruebas previas y posteriores, centradas en los dominios cognitivo, afectivo y psicomotor. Los resultados
mostraron que, al usar el modelo de Aprendizaje Basado en la Resolucion de Problemas Cientificos, el
grupo experimental logré avances significativos en todas las areas. Los cadetes del grupo experimental
demostraron un pensamiento critico y habilidades analiticas mejoradas en el dominio cognitivo, mayor
motivacion, comunicacion y colaboracion en el dominio afectivo, y habilidades practicas superiores en
el dominio psicomotor. Los analisis estadisticos, incluido el N-gain, validaron el impacto del modelo.
Estos hallazgos sugieren que el modelo de Aprendizaje Basado en la Resolucion de Problemas Cientificos
desarrolla eficazmente a profesionales inteligentes, puenteando la teoria y la practica mientras fomenta
habilidades técnicas y blandas cruciales en el campo. Esta investigacion respalda la necesidad de métodos
educativos innovadores y adaptativos en entornos especializados y dinamicos como la educacion en
inteligencia.

Palabras clave: Aprendizaje Basado en la Investigacion Cientifica; Aprendizaje Basado en Problemas;
Tecnologia de Inteligencia; Pensamiento Critico; Innovacion Educativa.

INTRODUCTION

The rapid advancement of intelligence technology has significantly transformed the operations of security
and defense institutions globally. Technologies such as artificial intelligence (Al), big data analytics, drones,
and advanced sensor systems have revolutionized the accuracy and speed of information gathering -2 enabling
real-time data analysis and decision-making processes.® This integration of sophisticated technologies has
markedly improved the efficiency and effectiveness of intelligence work, facilitating faster and more precise
threat assessments.“>

Incorporating cutting-edge technology in security frameworks has enhanced the capacity of institutions
to monitor emerging threats, analyze trends, and support strategic decision-making.® These advancements
necessitate continuous adaptation and innovation to address the dynamic threat landscape. Technology
integration has proven crucial for effective intelligence gathering and analysis in counter-terrorism efforts,
demanding that security agencies remain agile to counter evolving threats.?”

Indonesia faces unique security challenges as a nation with a complex geographic, political, and social
landscape. Practical intelligence in Indonesia requires technical competencies and higher-order cognitive skills,
such as critical analysis, innovation, and the ability to navigate uncertainty. Consequently, intelligence education
must keep pace with technological progress and consider Indonesia’s social and cultural context. The Sekolah
Tinggi Intelijen Negara (STIN), the only higher education institution in Indonesia dedicated to intelligence
training, plays a pivotal role in equipping future intelligence professionals.® However, the challenge extends
beyond technical proficiency; it involves developing cadets’ HOTS, which is essential for navigating modern
security environments’ complexities.

As defined by Yee et al.", HOTS involves the capacity to engage in deep analysis and tackle novel challenges.
HOTS encompasses applying, analysing, evaluating, and creating knowledge rather than merely recalling
facts."'2 Traditional pedagogies are increasingly seen as inadequate in preparing cadets for the nuanced and
multifaceted real-world demands in rapidly evolving educational contexts.

Several innovative learning models are recognized for fostering HOTS, including Problem-Based Learning
(PBL). PBL is an instructional approach that reinforces content comprehension and equips students with the
skills needed to address complex, real-world problems. ' According to Carrid et al.®, PBL is a student-
centred method that promotes critical thinking, creativity, communication, collaboration, and problem-solving
abilities. Moreover, PBL encourages innovative thinking and supports the practical application of knowledge by
linking academic content to real-world contexts.®

While PBL is well-suited for 21st-century education, the model has limitations that can hinder its
effectiveness. PBL requires active participation and problem-solving skills,"”-'® high-level collaboration, and
sufficient resources. 20 |t may not be suitable for all subjects, especially those requiring factual knowledge
acquisition @ @2, PBL can be time-consuming and demands careful management and appropriate teaching
methods.®*?Y The lack of dynamic processes in PBL can lead to student boredom and reduced engagement.
@ Although PBL is designed to develop critical and analytical skills through practical problem-solving, it often
emphasizes finding quick solutions rather than rigorously validating them with scientific methods.

This study proposes a more field-appropriate and innovative learning model to overcome these challenges:
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the Inquiry-Based Scientific Problem Learning model. This model synergizes the scientific inquiry approach
with PBL, focusing on practical problem-solving through scientific processes like observation, experimentation,
and critical analysis. This framework encourages students to answer questions and involves them in designing
experiments and evaluating data, thereby deepening their understanding of scientific principles and
methodologies. The main phases of this model include orientation, investigation, conclusion, and discussion,
all aimed at fostering critical thinking and independent inquiry. ?6.27:28)

The primary objective of this study is to evaluate the effectiveness of the Inquiry-Based Scientific Problem
Learning model in enhancing STIN cadets’ critical and analytical thinking skills. This approach seeks to improve
cognitive capabilities and ensure a comprehensive understanding of complex intelligence scenarios. By
integrating these methods, the study aspires to provide STIN cadets with a robust learning model, equipping
them with advanced skills necessary to address modern intelligence challenges, including problem-solving,
decision-making, and higher-order critical thinking.

METHOD

This study employs a quasi-experimental design to assess the effectiveness of the Inquiry-Based Scientific
Problem Learning model in enhancing student learning outcomes in the Intelligence Technology course at the
Sekolah Tinggi Intelijen Negara (STIN). The quasi-experimental design involves two groups: the experimental
group, which utilizes the inquiry-based learning model, and the control group, which follows traditional
lecture-based instruction. To measure changes in learning outcomes, the study employs a pre-test and post-
test design, where both groups are administered tests before and after the intervention.®*3%:3" Data collection
was conducted using purposive sampling, selecting 50 fourth-semester students enrolled in the Intelligence
Technology course. The experimental group engaged in inquiry-based learning, involving collaborative activities
and practical case studies, while the control group followed traditional lecture-based instruction.

Figure 1 illustrates the research procedure utilizing the quasi-experimental design. Following the teaching
period, a post-test was administered to measure changes in students’ cognitive, affective, and psychomotor
outcomes. Data analysis was performed using SPSS software, including descriptive statistics, normality tests,
homogeneity tests, and independent t-tests to compare outcomes between the experimental and control
groups. In addition, a standardized gain analysis (N-gain) was used to assess improvements in learning outcomes
between the pre-test and post-test, with results categorized as high, medium, or low based on the N-gain
scores. Table 1 summarizes the data analysis techniques used in this study.

E"P;”menta' ——»| Treatment [——| Posttest
roup

Pretest

Control >

Group Posttest

Figure 1. Research Procedure Using a Quasi-Experimental Design

The method used in the Intelligence Technology course is based on the Inquiry Scientific-Problem-
Based Learning model, aimed at developing higher-order thinking skills within a student-centered learning
environment. In this approach, cadets are engaged in solving complex real-world problems, which stimulate
independent exploration, critical thinking, and collaborative learning. The learning process is organized into
structured yet flexible instructional stages, gradually developing cognitive, affective, and psychomotor skills.
Figure 2 presents the syntax of the Inquiry Scientific-Problem-Based Learning model.
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Syntax Student Activities

Problem QOrientation

Hypothesis and
Investigation

Data Collection and
Analysis

Hypothesis Testing

Developing and
Presenting Final
Work

*Students reflect on the skills they developed during the process,
siich as collaboration, communication, and problem-solving,
while the instructor provides written and verbal feedback.

Evaluation

Reward

T N

Figure 2. Syntax model inquiry Scientific - Problem-Based Learning

The data were subsequently analyzed using SPSS with descriptive statistical analysis to describe the data,
normality and homogeneity tests to ensure data suitability, and independent sample t-tests to compare
differences between groups. Additionally, Normalized Gain (N-Gain) was used to measure improvements in
learning outcomes by comparing pre-test and post-test scores. The N-Gain index provides an overview of the
level of improvement in learning outcomes, categorized as high, medium, or low. The final evaluation of the
effectiveness of this model was conducted by comparing pre-test and post-test scores.

The formula employed to calculate the N-gain for students after implementing the Inquiry-Based Scientific
Problem Learning model is presented in table 1, which allows for a clear and systematic evaluation of the
learning improvements observed.

RESULTS
Scientific Inquiry Model Approach - Problem-Based Learning

The effectiveness evaluation aimed to determine whether the Inquiry-Based Scientific Problem Learning
model is an effective instructional strategy for Intelligence Technology. This was assessed by comparing cadets’
pre-test and post-test learning outcomes, focusing on improving critical thinking and analytical skills.

Cadets’ learning outcomes were measured using a 50-question multiple-choice test, administered as pre-
tests and post-tests for the experimental and control groups. The pre-test established baseline competencies,
while the post-test gauged the impact of the intervention.

To validate the findings, normality and homogeneity tests were conducted, ensuring the data was suitable
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for further statistical analysis and confirming the comparability of the groups.

Normality Test

Table 2 presents the normality test results for both pre-test and post-test scores in the control and
experimental groups. A significance value (Sig.) of > 0,05 was obtained for both groups, indicating that the data
followed a normal distribution. This conformity to normality is a prerequisite for the application of parametric
tests, such as the Independent Sample T-test.

Homogeneity Test

The homogeneity test, which assesses the consistency of variance between groups, showed a Sig. Value of
0,682 for the pre-test and 0,955 for the post-test—both above 0,05. This confirms that the variability between
the experimental and control groups is comparable, indicating that differences in post-test scores can be
attributed to the instructional intervention rather than pre-existing disparities.

The results of the normality and homogeneity tests validate the reliability of the data, supporting the use
of the Independent Sample T-test for further analysis. These tests provide a solid foundation for assessing the
effectiveness of the Inquiry-Based Scientific Problem Learning model, enabling a comprehensive evaluation of
its impact on cadets’ cognitive, affective, and psychomotor skills.

Table 2. Descriptive Analysis Results of Normality and Homogeneity Tests

Class Kolmogorov-Smirnov Shapiro-Wilk Homogeneity Test
Statistic df Sig. Statistic df Sig. Levene’s Statistic  Sig.

Pretest ex ,132 25 ,200* ,947 25 ,213 0,1693 ,682

Pretest con ,172 25 ,055 ,924 25 ,063

Posttest ex ,167 25 ,072 ,946 25 ,203 1,779 ,955

Posttest con ,140 25 ,200* ,956 25 ,339

Table 2 presents the results of normality and homogeneity tests for the pre-test and post-test data from
the experimental (ex) and control (con) groups. Based on the Kolmogorov-Smirnov and Shapiro-Wilk normality
tests, the significance (Sig.) values for both the pre-test and post-test in both groups exceed the 0,05 threshold,
indicating that the data are normally distributed. This suggests that the distribution of the pre-test and post-
test data does not significantly differ from a normal distribution in both the experimental and control groups.

Furthermore, the homogeneity test using Levene’s Statistic reveals significance values greater than 0,05
for all groups (pre-test and post-test), both for the experimental and control groups. This confirms that the
variances between the experimental and control groups are consistent or homogeneous, indicating that the
differences observed in the post-test scores can be attributed to the instructional intervention provided, rather
than to pre-existing differences between the two groups.

The results of these normality and homogeneity tests provide a robust basis for proceeding with further
analysis using the Independent Sample T-test, which will be employed to assess the effectiveness of the Inquiry-
Based Scientific Problem Learning model.

Table 3. Independent Sample T-Test Results

Independent Samples Test

Levene’s Test for t-test for Equality of Means
Equality of Variances
[F Sig. t Df Sig. Mean Std. Error
(2-tailed) Difference Difference
Results  Equal variances assumed ,182 ,671 12,134 48 ,000 1 530,000 126,095
Equal variances are not 12,134 47,956 ,000 1 530,000 126,095

assumed.

Table 3 presents the results of the Independent Sample T-Test, performed using SPSS software to evaluate
the model’s effect on cadets’ cognitive outcomes. The analysis revealed a significant difference in average
cognitive performance between the experimental and control groups, with a t-value of 12,134 and a p-value of
0,000 (p < 0,05). This indicates that the instructional intervention strongly impacted the experimental group’s
cognitive abilities, demonstrating the model’s success in enhancing higher-order thinking skills.

Figure 3 demonstrates that the experimental class improved from a Pre-test score of 39,78 to a Post-test
score of 90,30, with an N-Gain score of 0,83. In contrast, the control class increased from 40,80 to 75,00, with
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an N-Gain score of 0,58. These results confirm the superior effectiveness of the model in enhancing learning
outcomes.

100.00
90.00
" 80.00 90.30
< 70.00
75.00
S oo 75.00
"g 50.00
= 40.00
g 30.00 39.78 40.80
20.00
10.00 0.83 0.58
0.00 .
Kelas Eksperimen Kelas Kontrol
m Mean Pre-test 39.78 40.80
m Mean Post-test 90.30 75.00
B N-Gain Score 0.83 0.58

Figure 3. N-Gain Score Analysis

The results demonstrate that the Inquiry-Based Scientific Problem Learning model significantly impacted the
experimental class more than the control class. While both groups improved after the pre-test, the increase
in the experimental class was notably more significant, indicating that the model was far more effective than
traditional instruction in enhancing learning outcomes.

Affective Domain

The affective domain, which encompasses attitudes, values, and social-emotional skills, was evaluated
through systematic observations during the instructional period in the experimental class. This assessment
focused on key affective skills, including critical thinking, creativity, communication, and collaboration. Data
was collected throughout presentations and interactive class sessions, capturing the cadets’ engagement and
development in these dimensions. Table 4 provides a summary of the results, offering a detailed comparison of
affective skills between the experimental and control groups:

The results in table 4 demonstrate that the experimental group achieved higher average scores across
most affective dimensions than the control group. Notably, the Manners and ethics, Problem-Solving Ability,
Communication, and Collaboration scores were significantly higher in the experimental group, highlighting
the positive impact of the Inquiry-Based Scientific Problem Learning model on the cadets’ affective skills.
The overall average score of 85,77 for the experimental group, compared to 84,20 for the control group,
underscores the model’s effectiveness in enhancing social-emotional competencies, essential for success in the
Intelligence Technology field.

Psychomotor Domain
The assessment of outcomes in the psychomotor domain was conducted through observations of the skills
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performed by the instructor on the cadets in both the experimental and control groups. The focus of this
assessment is on competencies relevant to the Intelligence Technology course. The evaluation was based on
specific indicators and utilized a grading rubric to achieve more objective and comprehensive results.

The results of the psychomotor assessment for both groups are presented in figure 4, which illustrates the
analysis of the average skill level achieved by both the experimental and control groups.

87 Comparison of Experiment and Control Scores

86
86.43

85

Score
©®
i

831

83.18
821

8l

Experiment Control

Figure 4. Psychomotor Domain Graph Analysis

Figure 4 shows that the experimental group achieved an average score of 86,43, which is higher than the
average score of 83,18 attained by the control group. This difference in scores indicates that the experimental
group, which utilized the Inquiry-Based Scientific Problem Learning model, demonstrated superior practical
skills compared to the control group. The higher score in the experimental group suggests that this learning
model is more effective in enhancing psychomotor skills, which could positively impact the mastery of practical
competencies and the application of knowledge relevant to the course material.

DISCUSSION

Based on the results of this study, it can be concluded that the implementation of the Inquiry-Based Scientific
Problem Learning (PBL) model in the Intelligence Technology course demonstrated significant effectiveness in
enhancing the critical thinking skills and learning outcomes of cadets at the Sekolah Tinggi Intelijen Negara
(STIN). Using an inquiry-based and PBL learning model positively contributed to the student’s cognitive,
affective, and psychomotor domains.

These findings are supported by Hmelo-Silver?, who emphasized that PBL encourages active participation in
problem-solving and critical reflection, fostering the development of higher-order thinking skills. Furthermore,
found that PBL helps learners better understand the concepts, particularly in real-world applications. The
research by Bybee®? demonstrated that the inquiry-based model enables students to think critically and solve
problems scientifically, which is particularly beneficial for mastering complex concepts. This aligns with the
current study’s findings, where the application of the inquiry model in the Intelligence Technology course
enabled students to connect theory with practical application.

In the affective domain, the Inquiry-Based Scientific Problem Learning model enhanced critical thinking
skills and increased student engagement and motivation. Using this approach, the experimental group exhibited
higher average affective scores compared to the control group, with improvements in collaboration, problem-
solving, and communication. Saunders-Stewart®% highlighted that an inquiry-based approach can drive students
to engage more deeply in the learning process, fostering curiosity and independence. According to Dolmans®>,
integrating PBL with an inquiry-based method is also instrumental in enhancing social interaction among
students, leading to positive impacts on learning motivation and interpersonal skills. This aligns with the
findings of this study, where the experimental group demonstrated superior collaboration and communication
skills compared to the control group. In the context of intelligence education, effective collaboration and
communication skills are crucial for analyzing and solving the complex challenges encountered in the field.

The study also revealed that the implementation of the Inquiry-Based Scientific Problem Learning model
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resulted in a significant improvement in psychomotor skills. Practical skills essential in intelligence technology,
such as data analysis and the use of advanced technology, were more developed in the experimental group
compared to the control group, with an average psychomotor score of 86,43 compared to 83,18.

This aligns with the findings of Schmidt®®, who reported that an inquiry-based PBL approach helps students
connect theory and practice more effectively. Norman and Schmidt®” also found that PBL allows students to
develop superior psychomotor skills through direct involvement in practical activities. This is particularly crucial
in the context of intelligence technology, where students are expected to understand theoretical concepts and
apply them in practical scenarios.

Additionally, research by Kolodner® showed that integrating inquiry-based methods with PBL encourages
students to develop technical skills and problem-solving abilities through experiments and practical simulations.
In this study, the more significant improvement in practical skills observed in the experimental class compared
to the control class indicates that this approach can effectively help cadets master skills relevant to the
Intelligence Technology course.

Interestingly, this study found that the control group scored slightly higher in the discipline dimension than
the experimental group. Kirkpatrick and Kirkpatrick®® explained that shifting from a more structured teaching
method to a more independent approach can affect student discipline, as learners require time to adapt to
increased autonomy. This is also supported by Schmidt“?, who noted that transitioning to a PBL model can
temporarily decrease aspects like discipline, as students need to adjust to an approach that demands active
participation and collaboration.

This study innovatively explores the effectiveness of Inquiry-Based Scientific Problem Learning in the
Intelligence Technology course by assessing cognitive, affective, and psychomotor dimensions. It plays a crucial
role in facilitating critical thinking and scientific inquiry. This novel approach uses N-gain as an innovative
evaluation method to measure the success of the Inquiry-Based Scientific Problem Learning model, highlighting
its strengths in boosting learning motivation, developing practical skills, enhancing student engagement,
fostering critical problem-solving, and promoting collaboration.

CONCLUSIONS

This study demonstrates that the Inquiry-Based Scientific Problem Learning model has a significant impact
on improving cadet learning outcomes at the Sekolah Tinggi Intelijen (STIN). The model has proven effective in
enhancing cognitive, affective, and psychomotor skills among the cadets, which are essential to meet the demands
of the intelligence field. In the cognitive domain, the experimental group showed significant improvements
in critical thinking and problem-solving skills. The affective results indicated increased engagement and
collaboration, while the psychomotor assessment confirmed the model’s superiority in developing relevant
practical skills. Although the control group exhibited higher discipline scores, the shift from a traditional
learning structure to an active learning environment may have contributed to this outcome. Overall, the PBL
model proves to be an effective holistic learning strategy that not only improves technical skills but also soft
skills, with broad potential applications in technical and professional training.
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