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21st-century skills in order to actively contribute and play a role in the workforce. This
necessity has become a key factor influencing graduates’ employability. However, challenges
arise during the learning process, such as low student participation, limited conceptual
understanding, and difficulties in developing critical thinking and problem-solving skills,
particularly in practicum activities. A solution to address these issues is to implement a
combination of student-centered learning models, namely the VAK (Visualization, Auditory,
Kinesthetic) model, in practical learning based on the Case Method. The purpose of this study
is to analyze the effect of applying the VAK model in case method—based practical learning on
the improvement of students’ 21st-century skills. This research employed a Pre-Experimental
Design with a One-Shot Case Study approach. The sample consisted of 94 regular class
students of the PTIK Study Program at UNNES in the even semester of 2024/2025, enrolled
in the Computer Networks course. The data collection instruments were based on 21st-century
skill indicators, including communication, collaboration, critical thinking and problem
solving, as well as creativity and innovation. Data analysis was conducted using descriptive
and inferential statistics. The findings revealed that the application of the VAK model in case
method-based practical learning positively influenced the enhancement of students’ 21st-
century skills with a significance value of 0.001. The most significant improvements were
observed in Collaboration at 87%, Critical Thinking and Problem Solving at 86.2% with a very
strong category. Further research is needed to explore the ideal combination of learning models
and approaches to achieve greater improvements in 21st-century skills.
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INTRODUCTION

21st-century skills are crucial for students
to master in order to adapt to the demands of the
workforce in the Industrial Revolution 4.0 era
(Jufriadi et al., 2022; Mantau et al., 2023). The
World Economic Forum (WEF, 2020) released a
list of the 15 most in-demand cross-functional
skills required by global industries for 2025. Skills
such as critical thinking, communication,
creativity, and collaboration must be nurtured to
meet workplace needs and contribute to
community well-being (Mardhiyah et al., 2021;
Karaca-Atik et al., 2023).

The demand for 21st-century skills has
become a major factor influencing graduates’
employability (Prasetyo et al., 2023; Pramesti et
al., 2024). University graduates must therefore be
equipped with these skills through both
classroom and field-based learning activities
(Arsanti et al., 2021; Al-Fikri, 2021). Innovation
in higher education learning is urgently needed to
train students’ 21st-century competencies. One
approach universities adopt to address these
challenges is implementing the Case Method as a
primary learning strategy focused on student-
centered learning (Wulandari et al., 2022). With
this method, graduates should possess strong
21st-century skills. However, in practice, learning
often faces several obstacles, including limited
student  participation, low conceptual
understanding, and constraints in developing
critical thinking and problem-solving skills,
especially during practicum sessions. This
highlights the need for more effective learning
approaches that can accommodate diverse
student learning styles (Damayanti et al., 2020).

The VAK (Visualization, Auditory,
Kinesthetic) model is a learning approach
oriented toward students’ learning styles,
providing balanced visual, auditory, and
kinesthetic stimulation (Kusumawarti et al.,
2020; Ningtyas et al., 2023). This model has the
potential to enhance conceptual understanding,
analytical and critical thinking skills, as well as
active student engagement (Setiawan et al., 2019;
Salsabila et al., 2023; Rahmah et al., 2024).
Therefore, the VAK model approach should be
applied to case method-based practical learning
so that it can strengthen the experiential learning
aspect and optimally support the development of
21st-century skills.

Various perspectives on the factors
influencing 21st-century skill development across
different educational levels remain a topic of
ongoing discussion. Analytical studies have been
conducted in previous years, focusing on aspects
such as curriculum (Fakhri, 2023), teacher
readiness (Makhrus et al., 2018), learning models

(Nashiroh et al.,, 2024), learning platforms
(Trisnawati et al., 2019), and learning evaluation
(Ramdhani et al., 2019).

This study focuses on analyzing factors
that influence the enhancement of students’ 21st-
century skills within the learning process. Several
approaches are adopted to address these issues,
such as optimizing the implementation of the
VAK model 1in practical learning to
accommodate diverse student learning styles
(Astuti, 2022). Learning delivery is conducted
through blended learning, combining online and
offline formats to improve flexibility and
accessibility of materials (Puspitarini, 2022).
Additionally, relevant case scenarios are
designed to reflect real-world industry conditions
and enhance students’ problem-solving abilities
(Fauzi et al.,, 2023; Ririen & Irawati, 2023;
Rahmadi et al., 2022). The completion of case
studies is supported through collaborative
learning techniques, allowing students to share
insights and reinforce concepts through
teamwork (Munfiatik, 2023). The discussion
outcomes are then presented and reflected upon
to further develop students’ communication and
collaboration skills (Nuzalifa, 2021).

The research question of this study is: How
does the application of the VAK model in case
method-based practical learning influence the
enhancement of students’ 21st-century skills?
Based on this research question, the study aims to
analyze the effect of implementing the VAK
model in case method-based practical learning on
students’ 21st-century skill development. Other
factors that influence the effectiveness of this
approach are also examined to strengthen the
research findings. The results of this study are
expected to contribute to the development of
innovative and effective learning methods
applicable to higher education.

RESEARCH METHODS

This study employed an experimental
method with a Pre-Experimental Design, aiming
to analyze the effect of implementing the VAK
model in case-method-based practical learning
on the enhancement of students’ 21st-century
skills (Sugiyono, 2017). The research design was
a One-Shot Case Study, in which students
received treatment, followed by observations to
assess their 21st-century skills, as illustrated in
Figure 1.
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Figure 1. One-shot case study experimental
design
Figure Description:
O: : Initial skills observation
X : VAK Model in case-based practical learning
O: : Final skills observation

A. Population and Sample
The population in this study consists of all
students in the PTIK UNNES study program
during the even semester of 2024/2025, totaling
113 students. The sample was selected using a
purposive sampling technique, comprising 94
regular-class PTIK UNNES students enrolled in
the Computer Networks course in the even

semester of 2024/2025.

B. Data Collection Technique

This study involved a single experimental
group as the research subjects. The
implementation was divided into two stages. The
first stage was carried out over two meetings to
identify the students’ initial skills before the
treatment. The second stage took place over three
meetings in the Computer Networks course,
aiming to evaluate students’ 21st-century skills
after applying the VAK model in case-method—
based practical learning.

The data collection instruments were
based on 2lst-century skills, including
communication, collaboration, critical thinking,
problem-solving, creativity, and innovation
(Table 1). Skills assessment is carried out through
observation of student activities and assignments
during learning using an assessment rubric with a
scale of four. To strengthen the data, interviews
were conducted with several students after the
learning sessions.

Table 1. Instrument of 21st Century Skills

. Number of

No Indicator Questions
1 Communication 7
Collaboration 8
3 Critical Thinking and 11

Problem Solving

4  Creativity and Innovation 9
Total 35

The research was conducted by assessing
students’ 21st-century skills in accordance with
the stages of the Case Method Learning Model as
outlined in Table 2.

Table 2. Stages of the Case Method Learning
Model with VAK

Student Activities

Case Method
Phase
Introduction 1.
Case Method 2.
lesson plan and

Create a study group
Prepare tools and materials
for the computer network

guidelines lab.
Active 1. Understand the basic
Learning concepts and materials for
Deepening computer network practicals.
concepts and 2. Use the online learning
materials with platform (Elena) with the
the VAK model VAK feature as a learning
resource for practicals.
Directed Case  Understand the given computer
Focused case network case study
presentation
Problem 1. Develop a lab scenario to
Solving complete the case study.
Comprehensive 2. Conduct lab activities with

case analysis study groups according to the
and solution lab scenario.
search 3. Discuss lab results.
4. Formulate a solution through
lab troubleshooting.

5. Compile lab work results.

Classroom 1. Presenting the results of the
Discussion practical work in solving the
Discussion and case.

validation of 2. Class discussion and
problem solving validation of the problem-
solutions solving results.
Evaluationand 1. Assessment and feedback
Reflection 2. Completing the self-
Evaluation and assessment

reflection

C. Instrument Validity and Reliability

The instrument's content and construct
validity were assessed by three expert lecturers in
learning evaluation, covering lesson plans,
rubrics, and 21st-century skills questionnaires.
Validity testing used Pearson Product-Moment
correlation.

} NEXY - (EXEY)
VINIX2—(ZX)?[NEY2 - (EY)?]

rxy

(M

The instrument was considered valid if
Teount > Twpble Value with a significance of 0.05.
Reliability was measured based on a Cronbach's
Alpha coefficient > 0.50.

@)
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The instrument's validity and reliability RESULT AND DISCUSSION

were assessed using IBM SPSS Statistics version
27.0.1.

D. Data Analysis Techniques

The data were analyzed using descriptive
and inferential statistics. After the data were
collected and integrated, a comprehensive
analysis was conducted to draw conclusions
about the effect of applying the VAK model in
case-method-based practical learning on the
improvement of students’ 21st-century skills.

1. Questionnaire Analysis (Self-assessment)
The 21st-century skills questionnaire uses

a four-point scale. The questionnaire analysis was

carried out using the following percentage

formula 3.

Acquired Score

Total Score (x) = x100% (3)

Maximum Score

The questionnaire responses were
interpreted according to the assessment criteria in
Table 3.

Table 3. Student 21st-Century Skills Score

A. Validity and Reliability Results

The results of the instrument validity test,
consisting of the indicators Communication,
Collaboration, Critical Thinking and Problem
Solving, Creativity, and Innovation, are shown in
Table 5.

Table 5. Instrument Validity Test Results

. Number — y Colid  Valid
Indicator of
. Item Item
Questions
Communication 7 0 7
Collaboration 8 0 8
Critical Thinking 11 0 11
and Problem
Solving
Creativity and 9 0 9
Innovation
Total 35 0 35

Reliability testing was conducted to
determine the instrument's consistency in
measuring students' 21st-century skills. The
results of the reliability testing are shown in Table
6.

Table 6. Instrument Reliability Test Results

Categories . Cronbach’s
Percentage (%) Category Indicator Alpha Status
25<x<40 Very Weak Communication 0.925 Reliable
40<x<55 Weak Collaboration 0.866 Reliable
55<x<70 Moderate Critical Thinking 0.892 Reliable
70<x<85 Strong and Problem
85<x<100 Veryy Strong Solving
Creativity and 0.873 Reliable
Innovation

2. Analysis of the 21st-Century Skills Rubric
The assessment rubric used refers to a four-

point scale, the results of which are then

categorized into four levels, namely basic,

intermediate, trained, and proficient, as shown in
Table 4.

Table 4. Student 21st-Century Skills Rubric
Score Category
Category
Level 1: Entry Level
Level 2: Basic Level

Level 3: Intermediate Level
Level 4. Advanced Level

Score
1.0 <score < 2.8
2.8 <score < 3.2
3.2 <score < 3.6
3.6 <score<4.0

Inferential statistical analysis techniques
were used to test the research hypothesis. The
hypothesis test used a T-test, preceded by a
normality test. The data analysis process was
assisted by IBM SPSS Statistics software version
27.0.1.

The results of validity and reliability
testing show that the 2l1st-century skills
instrument is said to be valid and reliable and can
be used in research.

B. 21st-Century Skills Rubric Score Results

From the results of the observation
assessment of initial skills and student skills after
learning using the Case Method with the VAK
model, data were obtained on the assessment of
21st-century skills, which are described in Table
7.

Table 7. Average Score of Students' 21st-
Century Skills Assessment Rubric

21st-Century Skills Initial Final
Rubric Score Observations  Observation
Maximum Score 291 3.68
Minimum Score 1.12 1.86
Average 1.90 3.09
Category Level 1 Level 2
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The average results of the assessment
rubric score in Table 5 show an increase in
students' 21st-century skills when participating in
practical lectures with the Case Method and VAK
Model of 1.19. The distribution of students' 21st-
century skills rubric scores is explained in Figure
2.

90
80
70
60
50
40
30

20 Yo

1 -I°I°4

0 —
Level 1 Level 2

83

45

28

Number of Students

Level 3  Level 4

| Initial Observations ~ m Final Observation
Figure 2. Distribution chart of students' 21st-
century skills rubric scores

The distribution of skill scores in Figure 2
shows an increase in students' 21st-century skills
after participating in practical learning with the
Case Method and VAK Model, with 81% of
students successfully achieving scores above
Level 1.

C. Results of the 2lIst-Century  Skills
Questionnaire Scores for Students

The results of the average percentage of
students' 21*-century skills questionnaire scores,
which are described in each skill aspect, can be
seen in Table 8.

Table 8. Average Percentage of Students' 21st-
Century Skills Questionnaire Scores

Percentage

aspects of Collaboration, Critical Thinking, and

Problem-Solving. Meanwhile, the “Strong”
category was found in the aspects of
Communication  skills, Creativity, and

Innovation skills. The overall average score of
students’ 21st-century skills questionnaire results
fell into the “Strong” category, with a percentage
of 82.9%. The distribution of the percentage of
students’ 21st-century skills questionnaire scores
is illustrated in Figure 3.

50
45
40
35
30
25
20

15 12

10 I
> 0 0
0 -

Weak Moder Strong Very
ate Strong

45

37

Number of Students

Very
Weak

Figure 3. Distribution chart of student 21st-
century skills questionnaire scores

The distribution of skill scores in Figure 3
shows that students' 21st-century skills improved
after participating in practical learning with the
Case Method and VAK Model, with all students
achieving scores above the “Weak” category.

D. Results of Inferential Analysis
1. Normality Test

The normality test was conducted using
the Statistical Package for Social Sciences (SPSS)
version 27.0.1. The normality test refers to the
Kolmogorov-Smirnov test with a significance
level of a = 0.05. The results of the normality test
can be seen in Table 9.

No Skills Aspect %) Category Table 9. Results of Normality Test of
Observation Data of 21st-Century Skills
1 Communication 82.1 Strong Types -
Collaboration 87.0 Very of Data Sa111\11p le fS 1gal- IC on-
Strong Skills N) icance clusion
3 Critical Thinking 86.2 Very Initial
and Problem Strong Student  Gpeer o4 0.06  Normal
Solving s vations
4  Creativity and 76.5 Strong 21stcen- Final
Innovation tury Obser- 94 0.05 Normal
Total 82,9 Strong skills vations

The percentage of 2l1st-century skills
questionnaire scores in the “Very Strong”
category, based on Table 8, was obtained for the

Data testing using the Kolmogorov-
Smirnov test shows that the data is normally
distributed if the significance value is > a, and
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vice versa if the significance value is < «, the
sample is not normally distributed. Based on the
data in Table 9, it shows that all data in the
sample is normally distributed.

2. Hypothesis Testing

Hypothesis testing was conducted using
the Paired Sample T-Test assisted by the SPSS
version 27.0.1 application. Hypothesis testing
was determined by the criteria of p-value > a
(0.05), then Ho is accepted, and Hi is rejected. If
p-value < a (0.05) then Ho is rejected and H; is
accepted. The results of the hypothesis test on
students' 21*-century skills can be seen in Table
10.

Table 10. Results of the Hypothesis Test of
Students' 21st Century Skills

Sample
Data t Df P-value
N)
Student
' 21st- 94 17311 93 0.001
century
skills

Table 10 shows the Teoun: value of students'
21st century skills of 17,311, while the Tt value
with degrees of freedom (Df) = 93 at a two-tailed
significance level is Trwpie = 1,989. Therefore, Teount
> Tt (p-value < 0.05), and the significance value
obtained is Sig. (2-tailed) 0.001 < a (0.05) then Ho
is rejected and Hi is accepted. These results
indicate  that implementing the VAK
(Visualization, Auditory, Kinesthetic) model in case-
method-based practical learning improves
students' 21*-century skills.

The results of the descriptive analysis of
the 21st-century skills rubric indicate a significant
improvement in students’ performance when
taught using the Case Method and the VAK
Model in practical learning. Based on the average
scores in the students’ 21st-century skills rubric,
the improvement was quite substantial, with the
overall category of students’ 21st-century skills
reaching level 2. In terms of score distribution,
more than 50% of students achieved scores above
level 1, with some reaching levels 3 and 4. These
findings are further supported by the distribution
of scores on the 21st-century skills questionnaire,
which showed that most students fell into the
“strong” and “very strong” categories. Thus, it
can be concluded that the application of the VAK
(Visualization, Auditory, Kinesthetic) model in case-
method-based practical learning enhances
students’ 21st-century skills.

Based on the average questionnaire scores
for each aspect of 21st-century skills, the range
was above 80%, categorized as “Strong.” The

most influential aspects of students’ 21st-century
skills, both from the average questionnaire and
rubric scores, were Collaboration, Critical
Thinking, and Problem-Solving. This indicates
that most students were able to collaborate and
think critically to solve problems and achieve the
objectives of the practical sessions.

The implementation of the VAK
(Visualization, Auditory, Kinesthetic) model in Case
Method-based practical learning requires
students to perform pattern recognition and
evidence evaluation. Case studies in learning
provide contradictory data, demanding the brain
to perform logical inference and deduction. These
conditions cause Critical Thinking and Problem
Solving skills to become dominant aspects of
21st-century skills. This finding is reinforced by
research conducted by Fauzi, which states that
the Case Method learning model is effective in
improving students' critical thinking abilities
(Fauzi et al., 2023). In addition to these aspects,
the cooperation aspect has a significant influence
on enhancing 21st-century skills. This occurs
because Case Method-based practical learning
creates an environment where students must test
each other's arguments to reach a consensus on a
case solution. Thus, collaboration plays a vital
role in developing solutions to case studies. In her
research, Widiastuti also noted that the Case
Method learning model can increase students'
active participation in lectures (Widiastuti et al.,
2022). On the other hand, Dewi's research found
that implementing the Case Method significantly
improves students’ collaboration skills (Dewi et
al., 2024).

Creativity and innovation require
unlimited freedom, whereas in the Case Method
learning, they are constrained by real-case
parameters. The focus is not on creating
something "new," but rather on finding the "most
appropriate solution clinically or logically".
Meanwhile, in the communication aspect,
students can communicate well without
collaborating. This Case Method learning
emphasizes aligning ideas to solve problems,
rather than just fluency in delivering
presentations. Therefore, these two aspects have
a significant influence but do not dominate in
enhancing 21st-century skills.

The empirical findings of this study
confirm that the Case Method, supported by the
VAK learning model, enhances students’ 21st-
century skills, particularly in Collaboration,
Critical Thinking, and Problem-Solving. These
results are also supported by studies conducted by
Syawalina and Alania, which reported that the
VAK model improved critical thinking and
problem-solving abilities (Syawalina et al., 2024;

220



Riska Dami Ristanto, Alfian Ardhiansyah, Ajeng Rahma Sudarni, Humam Nasywa Fawazi, Syarif
Romadloni, and Damar Hadziq Hidayatilah / Edu Komputika 12 (2) (2025)

Alania & Afandi, 2025). This may be due to the
structured stages of the Case Method, which
heavily involve student collaboration from case
presentation, problem-solving, and discussions to
the final stage of presenting results. These stages
require students to take responsibility and
actively engage in solving case studies, thereby
fostering critical thinking and problem-solving
processes.

Based on the results of the inferential
analysis, it shows that the significance value of
students' 21* century skills obtained through the
parametric statistical test Paired Sample T-Test
obtained a Teount > Ttavie (p-value < 0.05), where the
Teount value of students' 21st-century skills =
17,311, while the Tuwse value with degrees of
freedom (Df) = 93 and the significance value
obtained is Sig. (2-tailed) 0.001 < « (0.05). From
the acquisition of these significance values, it can
be interpreted that Ho is rejected and Hi is
accepted. This supports the results of the
descriptive analysis, which indicate that applying
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