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ABSTRACT

Soft skills are essential if graduates are to meet the demands of the 21st-century workforce.
This represents a major challenge for higher education programs, which need to adopt teach-
ing methods that effectively equip students with these essential skills. This study evaluates
the impact of a problem-based learning approach to curriculum design on soft skills for
multidisciplinary students. The elective course, which attracts a diverse cohort of students,
is delivered in a blended learning format. Using a mixed-methods research approach, the
study collected data via questionnaires from 140 multidisciplinary students split between
experimental and control groups, supplemented by in-depth interviews conducted after the
course. This paper describes a proposed teaching process based on problem-based learning
and details the implementation of an experimental lesson on time management as part of the
soft skills curriculum. The results indicate that problem-based learning not only enhances the
development of soft skills but also encourages student initiative and creativity by improving
individual and teamwork skills in both online and face-to-face learning environments. Based
on these findings, the study recommends further research to broaden the application of
problem-based learning in higher education contexts.
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1  INTRODUCTION

Soft skills are an essential component of lifelong learning and are often more
highly valued than technical expertise [1]. The term “soft skills” is also known
as “essential skills” in New Zealand, “core skills” or “employability skills” in
Australia, and “key skills” in the United Kingdom (UK). It frequently appears in
reports on workforce skills in the modern labor market. According to the World
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Economic Forum 2023, 82% of employers prioritize employee microcredentials
when assessing their workforce [2]. In today’s competitive job market, students
cannot rely solely on their technical knowledge and skills to be competitive.
Instead, they must adapt by developing non-technical skills that complement
their traditional technical abilities [3]. Soft skills are essential in all professions, as
they encompass a range of specific abilities that correspond to the occupational
characteristics of each field. While technical skills enable learners to acquire the
knowledge and skills needed to use tools or techniques in specific professional
tasks [4], soft skills enable individuals to connect, collaborate, adapt, and lead
effectively [5]. Therefore, to get a good job and achieve sustainable growth in
any field, students need to equip themselves with soft skills to adapt quickly to
the working environment, which underlines the importance of these skills in the
educational process.

At Hanoi University of Science and Technology (HUST), teaching soft skills poses
significant challenges due to the multidisciplinary composition of classes. Students
from diverse academic backgrounds enter the university with varying levels of
exposure to soft skills, creating a complex educational environment. Designing
teaching methods that take account of this diversity is inherently difficult. The
development of blended learning environments at HUST has steadily increased,
fostering a culture that combines face-to-face and online learning. This approach
has had a positive influence on student acceptance and engagement at HUST [6],
optimizing the individual learning process while supporting self-study and dis-
tance learning. However, it also presents challenges for trainers, particularly in
terms of designing training activities that extend learning beyond the confines of
online platforms.

This study aims to implement and evaluate the application of the problem-based
learning (PBL) approach in the design of teaching activities for soft skills courses at
HUST. The specific objectives are as follows:

— Comparing the impact of the PBL approach with existing teaching methods on
students’ development of soft skills.

— Evaluating the effects of PBL on teamwork and collaboration skills among multi-
disciplinary students.

— Assessing the role of educational technology in supporting PBL during the soft
skills training process for students.

This document is structured around the following three research questions (RQs):

— RQ1. How does PBL influence the teaching of soft skills to students compared to
the current teaching methods?

— RQ2. How does PBL impact the teamwork and collaboration skills of multidisci-
plinary students?

— RQ3. How does educational technology apply to PBL support student training in
the soft skills course?

The remainder of this paper is organized as follows. Section 2 presents a compre-
hensive review of the literature, highlighting the originality of the proposed work.
Section 3 describes the methodological aspects of this research. The main results
obtained are presented in Section 4 and discussed in Section 5. Finally, Section 6
presents the main conclusions of this study.
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2 RELATED WORK

Soft skills, often referred to as social skills, have been defined from various per-
spectives by researchers. From some viewpoints, soft skills are non-specialized abil-
ities encompassing interpersonal communication (e.g., communication skills) and
self-management (e.g., internal skills), which can enable individuals to maximize
work performance, display grace in communication, fluency in language, personal
habits, friendliness, and optimism to varying degrees [7]. From another perspective,
M. Martinez Avila defines soft skills as personal attributes that facilitate effective and
harmonious relationships with others, encompassing effective communication, team-
work, problem-solving, and leadership [8]. Thus, soft skills refer to a combination of
abilities and personal qualities that are not directly related to specialized knowledge but
often influence how individuals interact, work, and communicate in both life and work. The
basic soft skills considered essential for students [9] include communication skills, crit-
ical thinking and problem-solving skills, teamwork skills, lifelong learning and infor-
mation management skills, entrepreneurial skills, ethics and professional ethics, and
leadership skills. In higher education, equipping students with soft skills is increasingly
critical, as graduates must face modern workforce demands such as career readiness,
effective communication, holistic development, improved employability, academic
success, adaptability to change, building professional relationships, and workplace
efficiency [10]. The studies mentioned above highlight the multifaceted nature of soft
skills and their critical role in higher education. As the demand for these skills contin-
ues to rise, educational institutions are increasingly integrating soft skills training into
their curricula to better prepare students for the professional world. Understanding
and developing these skills is essential for personal growth, academic success, and
career readiness, making soft skills a fundamental component of holistic education.

To enhance soft skills development, educational institutions frequently organize
capacity-building programs for their students. Currently, common strategies
and active learning methods for teaching soft skills include project-oriented PBL
[11], [12]; case-based learning [13]; experiential learning [14]; collaborative learning
[15]; game-based learning [16]; blended-learning [17]; project-based learning [18],
PBL [19]. These methods underscore the significance of integrating soft skills training
into higher education curricula to prepare students for the demands of the modern
workforce. Among these strategies, PBL is regarded as the most effective approach
for fostering soft skills. For example, at McMaster University, PBL is highly valued
for its key features, including open-ended and challenging problems, collaborative
group work, and instructors acting as facilitators to encourage inquiry and curiosity
[22, 23]. PBL narrows the gap between education and real-world applications by
equipping learners with essential tools and skills, including the application of
technology for data collection and problem-solving.

Problem-based learning originates from experiential learning theory, which
helps bridge the gap between education and real-world employment. PBL was
first implemented in medical education in Canada in 1969; it is a learner-centered
approach that stimulates learning through real-world problems [20]. PBL can
be applied to individuals and groups in a classroom or any type of training pro-
gram and has been continuously evaluated for its effectiveness in various fields of
education. Recent studies show that 89.6% of medical students develop teamwork,
communication, and independent thinking skills through PBL [21]. Similarly, edu-
cation students report that frequent discussions enhance the process of improving
soft skills [22]. Language students have recognized the superior effectiveness of PBL
in developing teamwork, time management, critical thinking, and problem-solving
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skills [23]. Furthermore, PBL helps enhance creativity and logical thinking, interper-
sonal behavior, and professional ethics among social science students [5]. In recent
studies on technical students, Tadjer et al. found that computer engineering students
recognize the importance of soft skills in solving problems while learning hard skills
[24], and computer science students significantly develop time management skills,
confirming that PBL is effective in improving work performance [25]. Additionally,
PBL helps chemical engineering students expand their critical thinking, interdisci-
plinary entrepreneurial spirit, and develop active teamwork skills [8].

Based on years of research, the research team found that PBL is widely applied in
STEM fields across various countries. The focus is on developing soft skills through the
hard skills of a particular profession. In other words, most instructors apply PBL in a
specific subject, where students solve subject-related problems, and group activities are
incorporated alongside the development of soft skills in the learners. It can be seen that
the primary goal remains the development of hard skills, and there is a lack of in-depth
research on soft skills training—skills the authors refer to as basic skills: communication,
presentation, teamwork, time management, etc. These skills form the foundation for the
development of more complex skill sets that support students in successfully performing
future tasks. Therefore, this paper focuses on the independent teaching method for soft
skills, emphasizing the design of learning activities for students to practice and refine
their skills. Recognizing many advantages of PBL in skill development, the authors have
chosen to integrate PBL into the design of the soft skills curriculum using a blended
learning approach, which HUST encourages to enhance the quality of teaching.

At HUST, soft skills is an elective course for students who are interested. Students
enrolling in the course come from various STEM majors such as electrical engineer-
ing, electronics, information technology, mechanical engineering, chemistry, physics,
etc., with diverse ages. This diversity presents a challenge for instructors in designing
course content that aligns with the varying levels of understanding and skills of multi-
disciplinary students. Teaching soft skills in a multidisciplinary environment presents
specific challenges, including diverse academic backgrounds, varying skill levels and
large class sizes, as well as participation and interaction, assessment and evaluation,
and resource limitations [26], [27]. The demand for support with asynchronous online
learning activities among engineering students has increased following the COVID-19
pandemic. This presents an opportunity for students to significantly develop their
technology skills for engaging in online classes [28]. Learning management sys-
tems (LMS) play a crucial role in connecting learning tasks with open educational
resources, fostering self-directed learning among engineering students. This provides
students with access to diverse knowledge and facilitates the organization of learning
activities and interactions for both students and instructors [29]. Currently, HUST is
teaching the soft skills course using a flipped classroom model. Students learn theo-
retical knowledge through tracking lectures on the LMS, reflecting on the content, and
completing quizzes. Subsequently, they apply the knowledge and experience gained
to practical exercises during in-person sessions. The current implementation of the
teaching process has identified issues with asynchronous lessons, which are consid-
ered inefficient and do not fully leverage the strengths of technology in supporting
learners. Additionally, the low level of student interaction on the system results in a
waste of learning resources [30]. The question raised by the research team is, how can
learners become more proactive and learn to apply knowledge to real-life situations?
This question underscores the necessity for reforming teaching methods. PBL is
the approach that the team aims to explore deeply and apply in the design of learning
activities on the LMS to better support learners in developing a deeper understanding
and practicing skills through the enhanced support of educational technology.
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3  MATERIALS AND METHODS
3.1 Research design

The soft skills course focuses on developing basic personal skills that connect
with collaborative personal skills for students. PBL is an extremely effective training
method for learners in the process of problem-solving. Based on the key objectives of
the course, the authors proposed the following steps in the process of organizing soft
skills teaching using PBL with a blended-learning format (see Figure 1).

BLENDED LEARNING = ONLINE 4+ FACETOFACE

g @ Build the team

. Individual Activities

IDENTIFY THE PROBLEM i
@ |dentify and analyze the problem . Group Activities

l ©Set the plan and timeline
@ Acquire knowledge

SOLVE THE PROBLEM @ Propose solutions to the problem

‘ il © Report the proposed solutions

ll @ Select the optimal solutions

EVALUATE & CONCLUDE ! =
ll © Summarize the lessons

E) Apply to real-life situations

Fig. 1. Proposed PBL teaching process for the soft skills course

Step 1: Identify the problem: The essential requirement in the first step is
to design problem scenarios that create a high degree of conflict between what is
known and what is unknown, stimulating the need for learning in order to find
out solutions to resolve these conflicts. The proposed process for implementation is
shown in Table 1.

Table 1. Description of the problem identification process

Process Learner Activities Skill Practice
1. Build the team | e Identify the personality of each e Communication skills
team member. ¢ Team bonding skills

o Assign roles: team leader, secretary, etc. | o Leadership and social connection skills
e Set up an online workspace.

2.1dentifyand | e Analyze the problem assigned o Analytical and innovative
analyze the to the team. thinking skills
problem e Present the evaluation criteria e (Critical thinking and analysis skills
for the group assignment. e Collaboration skills
3. Set the plan e Create a plan and delegate tasks e Planning skills

and timeline to team members. o Technology usage, monitoring,
¢ Develop a task execution plan and control skills
on the LMS tracking board.
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Step 2: Solve the problem: In this step, learners need to acquire additional
knowledge about the problem as identified in Step 1. Designing individual learn-
ing tasks is an important step for learners to practice micro-skills and reinforce the
knowledge provided in the instructional materials. Here, the authors proposed two
key practical activities for learners (refer to Table 2), including Learning Tasks: When
solving the task, there is a predefined sequence, along with the necessary knowl-
edge and skills to resolve it; Learning Problems: These will be addressed through
problem-solving strategies such as trial and error, restructuring, systematical
thinking, and creativity.

Table 2. Description of the problem-solving process

Process Learner Activities Skill Practice
4. Acquire e Learn course content via LMS: e Information search and management
knowledge videos, materials skills from diverse learning sources

e Do interactive exercises to
reinforce knowledge

e Apply the learning tasks to real-life
situations of students

o Time management skills
e Active learning skills and strategy
development

5. Propose o Apply knowledge to solve specific e (reative and proactive thinking
solutions to group problems o Problem-solving skills for
the problem complex issues
e Collaboration and coordination skills
e Positive empathy and active
listening skills
6. Report e Present and defend the group’s solutions. | ¢ Communication and presentation skills
the proposed | e Develop communication and o Skills in selecting and using technology
solutions presentation skills for students. through product design

Step 3: Evaluate and conclude: Evaluate the accuracy and real-world rel-
evance of the solution; assess the feasibility or optimality of the solution; system-
atize knowledge, explore potential applications of the results, and adjust individual
activities accordingly (refer to Table 3).

Table 3. Description of the evaluation and conclusion process

Process Learner Activities Skill Practice
7. Select e Create a discussion session to reverse the | o Critical thinking and analysis skills
the optimal problem-solving approach of each group. | e Positive empathy and active
solution o Evaluate the practicality and optimality listening skills

of the solutions.

e Persuasion skills

8. Summarize

o Provide feedback to improve the product

e Persuasion and negotiation skills

the lessons and assess its level of completion. o Self-regulation and self-learning skills
learned e Systematize knowledge.

9. Apply to e Explore the potential applications of the | o Effective & flexible working skills
real-life results to different situations.
situations e Propose new problems and encourage

students to practice on their own.
e Provide detailed feedback on individual
learning tasks via the LMS.

One of the aspects the authors focus on when proposing the integration of PBL

with blended learning (B-learning) in the design of the soft skills course is that PBL
allows learners to take control of their learning materials and acquire knowledge in
any environment. This flexibility in learning is crucial for students in large classes,
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such as the one with 100 multidisciplinary students. The authors emphasize the
importance of designing learning activities that provide more personalized tracking
and support for each student. Basic personal skills require learners to engage in self-
study and practice through learning tasks on the LMS. Students have the flexibility to
organize their own schedules and choose the most effective times for their learning.
Furthermore, the LMS collects completed tasks from students and notifies instructors,
enabling them to quickly address any issues that arise with individual students. This
ensures that students receive timely support. Learning activities are tightly integrated
between online and in-person formats. The combination of individual and group
activities is key to the learning process. Group work, both online and offline, serves as
a vital link. It allows students to apply the skills they have gained through self-study
to complete tasks assigned by the group. Online group meetings are recorded, which
helps instructors identify any issues that arise during the students’ collaborative work.
These observations are then compared with the students’ behavior during their final
product presentations in class. Whether students are learning online or in person, they
always have opportunities to interact, exchange ideas, and practice the course content.

Based on the proposed PBL organization process, the authors suggest a research
process to evaluate the effectiveness of PBL in enhancing the quality of teaching and
learning the soft skills course at HUST (see Figure 2). The main focus is to investigate
the learning and skill development process of the learners and the effectiveness of PBL
in teaching the course. The research team randomly selected two soft skills classes after
multidisciplinary students registered for the course schedule to conduct the experiment.

- Identify experimental subjects: Randomly select 2 classes: 100 students from the )
experimental class (PBL) and 100 students from the control class (current method).

- Survey soft skills to assess the baseline skill levels of students.

- Design the teaching and learning content based on PBL for implementation in the
experimental class. )

\

- Conduct teaching and observation.

- Implement learning activities in a blended learning format through the HUST
Learning Management System (LMS).

- Collect data on the learning process from both classes for comparison.

Implementation

- Re-survey soft skills to evaluate the impact of PBL compared to the current method.
- Analyze data and compare results.

/

Fig. 2. Research modeling

Phase 1: Pre-test: The purpose of the pre-survey phase is to assess the stu-
dents’ particular skills before they engage in the course, ensuring input consistency
between the experimental and control groups. Participation in this survey is vol-
untary, and the feedback is collected anonymously to ensure honesty and reduce
bias in responses. The authors will use the input data collected to compare with the
output results after the learners have participated in the research activity.

Phase 2: Implementation: The Soft Skills course is implemented and taught in
a B-learning format for all students. Therefore, when conducting the experiment,
the authors selected and designed teaching activities for the topic “Effective Time
Management Skills” to collect data to answer three research questions, specifically:
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RQ1: The authors designed an illustrative lesson based on PBL and conducted
teaching in the experimental class. The control class studied the same lesson
using the currently implemented method. Time management skill surveys,
administered before and after the lessons in both classes, were used for
analysis and comparison to answer this research question.

RQ2: The authors evaluated group activities and collaboration of students in the
experimental class through two activities: the “Planning & Time Usage” activity
using data collected from the LMS within the groups (work planning charts,
group assignment progress, minutes from online group meetings via Microsoft
Teams), and the “Product Reporting” activity collecting information from group
product reports, in-class product presentations, and peer feedback sessions.

RQ3: During the experimental class’s participation in the course, the authors
designed individual learning tasks on the course LMS to collect learner behav-
ior data from the system, such as the number of on-time submissions over
the weeks, the number of completed quizzes, the number of interactions
with group activities, and students’ self-assessment scores. The authors com-
bined this data with instructor evaluations, including peer assessment scores
within groups, scores for learning tasks, and individual quiz scores, to com-
pare correlations and clarify the role of educational technology in supporting
instructors’ tracking of student behavior throughout the course.

Phase 3: Post-test: After the course was completed, the authors collected data
from the performance results of individual learning task completion (collected via
the LMS), the group-based problem-solving project, monitoring learner interaction
behavior on the LMS throughout the course, and a time management skills survey
after participating in the PBL-based course. Those data are then analyzed and
evaluated to assess the effectiveness of PBL in enhancing the quality of soft skills
teaching at Hanoi University of Science and Technology.

3.2 Data collection

Survey form: The survey is created using Microsoft Forms to administer pre-
and post-course surveys for 200 students from both the experimental and control
groups, ensuring an easy-to-use interface and easy data management.

Group activity observation: Take notes on the students’ activities during the
experimental implementation.

In-depth interviews: Conduct indirect interviews after the course via email or
voice messages to collect detailed responses regarding the research information.

Gathering of learning behavior data: The authors collected data from the HUST
LMS, which stores students’ learning behaviors over time: lecture tracking activities,
assignment submissions, quiz results, comments, and interactions in group projects.
All data are extracted into MS Excel for efficiency of coding and data processing.

After all the data are collected from the platforms, the authors process the primary
data and import it into SPSS 22.0 for data analysis.

3.3 Design of the experimental content
The soft skills course is being taught over 45 class periods during the seven-week sum-

mer semester. The content and objectives of the course are fixed within the curriculum,
consisting of two major skill groups: basic personal skills and collaborative personal skills.
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The specificlessonsinclude effective teamwork, time management, positive thinking and
life values, effective communication, effective presentation, and the art of persuasion.
The authors selected the lesson titled ‘Effective Time Management’ for this study from
the soft skills course and conducted a survey using Microsoft Forms to collect data from
200 students enrolled in both the experimental and control soft skills classes.

First, the authors conducted an assessment of time management skills through a
pre-course survey before students began the seven-week course. The authors com-
piled research on time management from various countries, spanning from 1988 to
the present, including China, Taiwan, Portugal, Croatia, etc. [28], [32], [33], [34], [35].
Time management is generally defined as behaviors aimed at achieving efficient use
of time when performing activities directed toward goals [36], while recognizing that
time can be managed and actively using skills, strategies, and tools to create and main-
tain flexible habits, as well as the ability to evaluate personal effectiveness [37]. A series
of measurement tools was developed by experimental researchers, with over 10 dif-
ferent scales designed to measure time management [36]. Among these, four scales
are the most widely used today: Time structure questionnaire [38]; Time management
questionnaire [39]; Time management behavior scale (TMBS) [40]; Assessment of time
management skills [37]. The authors focused particularly on the structure of the TMBS
scale due to its alignment with criteria for evaluating behaviors, attitudes, and emo-
tions of students in time management. The TMBS, developed by Macan et al. (1994),
discovered that time management can improve one’s perception of time control, pos-
itively affecting work performance, job satisfaction, and reducing stress. TMBS is suit-
able for broadly evaluating time management skills and enhancing awareness of time
control. Building upon and adapting it for technical students in the soft skills course,
the authors designed a time management skills assessment tool that includes the fol-
lowing criteria: Planning, time use, and self-control of time, using a Likert scale with
5 levels: (1) Strongly Disagree; (2) Disagree; (3) Neutral; (4) Agree; (5) Strongly Agree.

Next, the authors designed the lesson plan and organized the classes for both
the experimental and control groups, using the same lesson on “Effective Time
Management.” Students in the control group will follow the current teaching pro-
cess: watching the lesson video on the LMS and completing quizzes on the system.
In-class sessions will involve forming groups to practice the content of the lesson.
Meanwhile, students in the experimental group will experience the lesson following
the detailed PBL process outlined in Table 4.

Table 4. Lesson content on “Effective Time Management”

Learning Objectives

1. Be able to distinguish the four generations of time management and the advantages/disadvantages
of each generation.

2. Understand the time management model and the significance of each component in the model.

3. Be able to create a plan based on identifying personal and work roles and objectives.

The authors designed a teaching and learning plan for the lesson “Effective Time
Management” that spans 6 class periods in a blended learning format. Based on the
analysis of the results of the initial survey assessing students’ time management
skills, the authors designed the teaching activities following a PBL approach as
described in Table 5.

In the process outlined in Table 5, self-study activities, group formation, and
group assignments are all implemented online. This approach provides students
with the opportunity to independently arrange their personal schedules, adjust
their time flexibly, and fully engage in the learning activities of the lesson. They can
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choose the most effective study times that align with their individual learning pace.
Over the course of the 7 weeks, time management skills will be continuously devel-
oped through the design and adherence to their personal schedules. However,
tracking students’ learning progress and managing personal planning can become
challenging without technological support, which is essential for instructors to effec-
tively monitor a large class of up to 100 students. When performing individual tasks

online, all learning activities are supported and processed in a timely manner.

Table 5. Lesson plan for the experimental class

Activity Objectives

Skills Developed by Students

Technology Tools Supporting Students

Online | 1. Build the Team o Communication Skills o DISC Personality Assessment System
o Build a Multidimensional Team o Relationship Building and Team e Group List
Based on DISC Classification Formation Skills
o Create an Online Workspace
2. Identify & Analyze the Problem e Short-term and Long-term Goal o Progress Report Files for Each Group
o Analyze the Situation to Present Setting Skills via MS Excel
the Problem o Skills for Identifying and Analyzing o Evaluation Criteria Sheets with
o Identify the Objective of the Problem Complex Problems Different Levels
e Collaboration Skills
3. Set the Plan and Timeline for Solving o Skills for Prioritizing Tasks
the Problem e Personal Planning and Tracking Skills
o Develop a Plan and Assign Tasks o Skills for Choosing Software to Monitor
to Team Members Work Progress
o Independently Develop a Plan to
Organize Individual Learning Processes
4. Acquire Knowledge o Skills for Flexibly Managing Time e Electronic Learning Sheets
e Learn About the Time Management According to the Plan Submitted on LMS
Matrix, the 5A Management Model o Skills for Applying Technology to Notify | e Self-Practice Questionnaires on LMS
o Complete a Time Management Online Learning Schedules e Lecture Materials
Theory Test o Skills for Categorizing and
o Practice Individual Learning Tasks: Organizing Documents
Create a Weekly Personal Plan and o Active Learning Skills for Applying
Identify Time Thieves, Adjusting Them Personally
for the Following Week’s Plan
5. Propose Solutions to the Problem o Skills for Balancing Personal o Group Progress Meeting Minutes
o Exchange Ideas and Develop a and Group Time o Group Product Report Collected
Roadmap for Problem Solving o Skills for Setting Specific Deadlines for Learner Evaluation Data
o Complete the Report for Group Tasks
o Skills for Report Writing and
Monitoring Progress via Software
Offline | 6. Report the Proposed Solutions o Skills for Focusing on Work Without
e Report the Group’s Product Distractions
o Communication Skills
e Technology Skills
7. Select the Optimal Solution e Persuasion Skills e Group Product Evaluation Sheets
o Participate in Adding e (Critical Thinking via MS Forms
and Asking Questions e Listening Skills
o Adjust Limitations
in the Group’s Product
8. Summarize the Lessons Learned o Self-assessment of Group o Knowledge Systematization Diagram
o Systematize Knowledge and Individual Activities o Grading and Feedback Sheets
e Information Synthesis Skills for Individual Practice
9. Apply to Real-Life Situations e Metacognition: Self-planning,
o Adjust and Improve the Personal Self-implementation, and Self-
Schedule for the Following Weeks adjustment of Issues in Life
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In addition, to further clarify students’ practice, the authors designed group
activities that introduce real-life context issues from students’ lives right from the
group formation stage. This approach demonstrates the strong connection between
self-developed personal skills and their application in group activities. The group
activity, which combines both online and in-person formats, is more complex than
individual tasks and requires skills in planning, setting priorities, and effectively
managing the group’s time. As a result, individuals encounter more challenges in
this process. Moreover, this issue helps students apply the 5A time management
model techniques, categorizing tasks according to urgency using the Eisenhower
Matrix they learned in class, in order to balance both personal and group activities.

Online meetings provide an opportunity for multidisciplinary students to engage in
discussions, given the differences in their academic schedules. Each meeting encour-
ages students to participate more actively in group discussions, stay more focused, and
collaboratively solve problems. On the other hand, videos and reports after each meet-
ing help the instructor clearly identify any issues that arise when students work inde-
pendently with each other, compared to the behavioral traits observed during their
product presentations in class. By leveraging the advantages of B-learning, the authors
designed a lesson plan closely following the PBL process to optimize the student expe-
rience and develop small skills to improve students’ time management skills. Finally,
after the experiment is implemented, the authors collected data from the post-course
survey and conducted interviews to gather further insights from students’ feedback.

4  MAIN RESULTS

4.1 RQ1: How does PBL influence the teaching of soft skills to students
compared to the current teaching methods?

The authors conducted an analysis based on three criteria from the survey, com-
paring the correlation between each criterion for the experimental class (100 stu-
dents) and the control class (100 students). After conducting the survey, incomplete
or erroneous responses from the pre- and post-surveys were discarded to ensure the
data was clean and reliable. The results collected from the survey will be cleaned
and entered in the database. The authors analyzed the results from 84 students in
the experimental class and 56 students in the control class (refer to Tables 6 and 7).

Table 6. Demographics of students in experimental and control groups

Gender Year of Study
Male Female 18 34
Experimental Class 80 4 14 32 30 8 74 9 1
Control Class 42 14 9 24 6 5 41 13 2

Table 7. Cronbach’s alpha reliability coefficients for scales

Reliability Coefficient Reliability Coefficient
Criteria for the Experimental Class for the Control Class

N Pre Test Post Test N Pre Test Post Test

P1: Planning (11 Indicators) 84 0.831 0.819 56 0918 0.862
P2: Time Management (8 Indicators) 84 0.740 0.778 56 0.820 0.819
P3: Self-control of Time (6 Indicators) 84 0.687 0.794 56 0.854 0.832
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The Cronbach’s alpha coefficient (refer to Table 7) is used to assess the inter-
nal consistency of the three aspects of time management skills, with all values
exceeding 0.65, indicating that the reliability of the scales meets the required
standards.

First, the authors compared the input correlation between the two classes using
the T-test (refer to Table 8). This test is designed to examine the differences between
the two independent groups, the experimental and control classes, based on each
criterion in the time management skills scale.

Table 8. Comparison of pre-test between the two classes using the T-test

Independent Samples Test

Levene’s Test
for Equality T-test for Equality of Means
of Variances
PreTest
Experimental Class — Control Class Interval of the
Si df Sig. Mean Std. Error Difference
8 (2-Tailed) Difference Difference
Lower Upper
PreTest P1 | Equal variances assumed .649 422 | -2.184 | 138.000 031 —-.265 121 =505 | -.025
PreTest P2 | Equal variances assumed 888 348 —905 | 138.000 367 —099 109 -315 117
PreTest_P3 | Equal variances assumed 2.350 128 -274 | 138.000 785 -.033 120 —.269 204

The results in Table 8 show that

— PreTest_P1: There is a statistically significant difference between the average
scores of the two classes (Sig. = 0.031 < 0.05). The average score of the control
class (3.484) is higher than that of the experimental class (3.219), indicating the
need for training interventions to improve P1 skills.

— PreTest_P2: There is no statistically significant difference between the average
scores of the two classes (Sig. = 0.367 > 0.05). The average scores for the two
classes are 3.332 and 3.431, respectively, suggesting a need for improvement in
P2 skills.

— PreTest_P3: There is no statistically significant difference between the average
scores of the two classes (Sig.=0.785>0.05). The average scores for the two classes
are 3.137 and 3.170, respectively, indicating the need for improvement in
P3 skills.

This indicates that the two classes are equivalent in terms of their pre-test time
management skills on criteria P2 and P3, while the control class has higher scores on
some indicators for criterion P1.

Secondly, the authors compared the pre- and post-impacts of PBL on the experi-
mental class and the pre- and post-impacts of the current teaching methods on the
control class in order to evaluate the process of developing soft skills in students.
This is based on the results of a T-test analysis from the post-course survey com-
pleted by students in both classes (refer to Tables 9 and 10).
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Table 9. Results of the comparison between the two classes before and after the course

Paired Samples Statistics

Paired Samples Statistics

Experimental Class Mean N Degite?t'ion St%/.lgll;or Control Class Mean I\ De\fit:t'ion Sti/'lgzor
Pair 1 | PostTest P1 3578 | 84 0.604 0.066 Pair 1 PostTest P1 | 3.424 56 0.637 0.085
PreTest_P1 3219 | 84 0.665 0.073 PreTest P1 | 3.484 56 0.759 0.101
Pair 2 | PostTest P2 | 3.558 | 84 0.611 0.067 Pair 2 PostTest_P2 | 4.496 56 0.615 0.082
PreTest_P2 3332 | 84 0.616 0.067 PreTest_P2 | 3.431 56 0.661 0.088
Pair3 | PostTest P3 | 3.440 | 84 0.670 0.073 Pair 3 PostTest_P3 | 3.271 56 0.754 0.101
PreTest_P3 3137 | 84 0.647 0.071 PreTest_P3 | 3.170 56 0.757 0.101

Paired Differences

95% Confidence

Experimental Class

Std.

. Deviation
Error Mean

Interval of the
Difference

Lower

Upper

Sig.
(2-Tailed)

Pair 1 | PostTest_P1- PreTest_P1 0.359 0.484 0.053 0.254 0464 | 6.811 83 0.000
Pair 2 | PostTest_P2-PreTest_P2 0.226 0.617 0.067 0.092 0.360 | 3.358 83 0.001
Pair 3 | PostTest_P3-PreTest_P3 0.304 0.683 0.075 0.155 0.452 | 4.073 83 0.000

Paired Differences

95% Confidence
Interval of the
Difference

Sig.

(b (2-Tailed)

Control Class Std.

. Deviation
Error Mean

Lower Upper

Pair 1 | PostTest_P1-PreTest_P1 —0.060 0.534 0.071 —0.203 0.083 | -0.842 35 0.403
Pair 2 | PostTest_P2-PreTest_P2 0.065 0.726 0.097 -0.130 0.259 | 0.667 55 0.507
Pair 3 | PostTest_P3-PreTest_P3 0.101 0.772 0.103 -0.106 0.308 | 0.980 35 0.331

Table 10. Results of the comparison between the two groups after the end of the course
Independent Samples Test

Levene’s Test for .
Equality of Variances T-test for Equality of Means
PostTest

Experimental Class — Control Class RO

Slg. Mean Std. Error Difference
(2-Tailed) Difference Difference

Lower

df

Sig.

Upper

PreTest_P1 | Equal variances assumed 299 585 1.448 | 138.000 150 154 107 —-.056 365
PreTest_P2 | Equal variances assumed 073 787 591 | 138.000 1559 063 106 —.146 271
PreTest_P3 | Equal variances assumed 077 781 1.394 | 138.000 165 170 122 -071 410
The analysis of the results in Tables 7, 9, and 10 enables us to compare the indi-
cators for the two classes (refer to Table 11).
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Table 11. Comparison of indicators for the two classes

Experimental Class Control Class

1. Paired P1: The average score increased, and this significant P1: The average score slightly decreased, indicating
Samples difference is statistically meaningful. This indicates a strong | no significant improvement after the course.

Statistics impact of the course on P1. P2: The average score increased, showing improvement,
P2: The average score increased, with a highly significant but the increase was not substantial.
difference between the pre- and post-test scores, P3: The average score slightly increased, suggesting
demonstrating a substantial improvement statistically. no clear change.
P3: The difference of 0.304 confirms that the course had
a significant impact on this group.

2. Paired P1: A strong correlation between the pre- and post-course | P1: The correlation between the pre- and post-course
Samples scores, indicating a clear connection between scores is quite strong, indicating a close link between the
Correlations | the two scores. two scores.

P2: A moderate correlation (r = 0.493), showing that the P2: The correlation is weaker (r = 0.355), suggesting

post-course score is influenced by the pre-course score. a medium level of relationship between the pre- and

P3: A moderate correlation, but still significant enough to post-course scores.

conclude that there is a relationship between the two stages. | P3: The correlation is moderate, indicating a significant
but not as strong relationship as in P1.

3. Paired P1: The difference between pre- and post-test is 0.359, P1: The difference between pre- and post-test is —0.060,
Samples Test | indicating a statistically significant difference. which is not statistically significant, indicating no

P2: The increase is 0.226, also showing a significant
statistical improvement.

P3: The difference of 0.304 confirms that the course
had a significant impact on this group.

substantial improvement after the course.

P2: The difference is 0.065, and this change is also not
statistically significant.

P3: The difference is 0.101, showing no statistically
significant change hefore and after the course.

4. Conclusion

The correlation coefficients indicate a relationship
between the pre- and post-course scores, with P1 showing
the strongest correlation. The T-test results show that all
differences are statistically significant (p-value < 0.05),
proving that these improvements are not due to chance
but are the result of the course’s impact.

The T-tests showed no significant difference before and
after, meaning the course had no substantial impact on the
students’ score changes. The correlation between the pre-
and post-course scores shows some relationship, but it is not
strong enough to prove that the course’s impact is clear.

iJEP | Vol. 15 No. 5 (2025)

To conclude:

— Post-test_P1: Before the course, the control class had significantly higher scores
than the experimental class, but after the course, the difference was no longer
clear. This indicates that the experimental class made a substantial improvement
in planning skills after the course, narrowing the gap with the control class.

— Post-test_P2: All indicators increased in both classes, with the experimental class
showing a larger increase compared to the control class.

— Post-test_P3: All indicators increased in both classes, with the experimental class
showing a larger increase compared to the control class.

Thus, the criteria for all groups showed improvement, and the application of PBL
in the experimental class positively impacted students’ progress in all three groups
(P1, P2, P3), especially in group P1, which showed the most noticeable change.
Meanwhile, the control class did not exhibit any significant improvement in the
skills assessed in the control class. This confirms that the application of PBL had a
positive effect on students’ development, significantly improving their time manage-

ment skills.
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4.2 RQ2: How does PBL impact the teamwork and collaboration skills
of multidisciplinary students?

To assess students’ teamwork and collaboration abilities, the authors collected
data from LMS based on two criteria: group activities for the major assignment and
group product presentation activities for problem-solving.

Firstly, teamwork and collaboration were evaluated through planning and time
management: The authors collected data from LMS in the groups, including work
plan tables, projected progress tables for group assignments with detailed timelines,
and meeting minutes files summarizing information from online discussions. Based
on this, the authors compared the actual meeting times of the groups with the
projected schedules, leading to the classification and evaluation of 14 groups in the
experimental class according to the levels shown in Figure 3.

SCORE DESCRIPTION
KH4 Fully completed meeting minutes according to
3 the initial projected schedule created by the
group
KH3 40-60% of meeting minutes completed

2 according to the initial projected schedule
created by the group

KH2 10-30% of meeting minutes completed
1 according to the initial projected schedule
created by the group

mKH4 ®wKH3 w®=KH2 w=KH1

KH1 0 Not submitted / Submitted an empty file

Fig. 3. Planning and time management results

Secondly, teamwork and collaboration were evaluated through the product
report. The authors classified the groups into 4 levels (see Figure 4) based on the
degree of applying the time management and task management knowledge learned,
as presented in the course report. The report clearly showed the identification of the
group’s problem objectives, listing the tasks the group needed to complete, prioritiz-
ing the tasks, assigning tasks to group members according to a specific timeline with
dates and times, and each meeting having videos and meeting minutes to track the
progress of the product completion. This clearly demonstrates the effective applica-
tion of time management skills in solving real-life problems, with the collaborative
effort of multidisciplinary students working together.

ITEM | SCORE DESCRIPTION
BC4 3 Fully completed product report
_AN%
BC3 2 40-60% of the product report completed,

missing some parts

10-30% of the product report completed,

BC2 ! missing several parts (incomplete)

=BC4 =BC3 =BC2 =BC1 BC1 0 Not submitted / Submitted an empty file

Fig. 4. Product report results

Instead of randomly assigning groups, the authors used the DISC personal-
ity assessment system to create groups of 7 students, each with a balanced mix of
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personality types. This is because personality traits play an important role in lead-
ership and team motivation [41] and directly affect team performance [42]. The
14 experimental groups were assigned tasks that aligned with the common inter-
ests of multidisciplinary students in developing skills, specifically student crises,
job interviews, student romance, social ills, online behavior of young people, etc.
The groups discussed issues on Microsoft Teams and were required to document
their teamwork process through a report journal stored electronically. The authors
then extracted data from the LMS, combined with random participation in group
meetings, and found that the groups effectively applied time management skills in
planning and solving the assigned problems. They also organized group meetings
in detail, assigning tasks to make efficient use of time for collaborative learning.
Students from various fields brought diverse perspectives to problem-solving, and
during the observed meetings, efforts were made to reach a consensus. The meet-
ing minutes recorded each session and were updated in the system according to
the timeline, clearly showing the stages the groups went through to complete the
course project.

4.3 RQ3: How does educational technology apply to PBL support student
training in the soft skills course?

The authors analyzed data from the experimental class through observing and
recording students’ learning activities and collecting data from the course’s LMS
system. The most noticeable observation is that students’ learning behaviors on the
system are very transparent, providing a detailed description of the task completion
process: watching lecture videos, doing self-practice exercises, and completing
practical tasks. From this, the authors compared the correlation between students’
self-assessment of their time management skills after completing the course and
the evaluation by instructors, based on data collected from the learning activities of
84 students in the experimental class.

Looking at the results in Figure 5, it is clear that the PBL-designed learning tasks
have been digitized flexibly, transforming into learning tasks on the LMS. This not
only helps instructors collect objective data but also allows them to control students’
submission behaviors on time through the system’s built-in features: reminders
via email, app notifications, etc. Furthermore, the frequency of student interaction
on the system over the seven-week course period is described in detail, allowing
instructors to easily access students’ learning products and assess their quality. This
helps evaluate the application of time management skills by each individual and
provides timely support for students throughout the learning process.

40
34 LEVEL DESCRIPTION
35 32 3332
30
- Excellent Skillfully applied. Always practices through LMS tasks
20 17 : ; e
Good Capable of performing the skill but lacks flexibility. Frequently performs
15 12 practice tasks on LMS
10 8
Capable of performing the skill but occasionally makes mistakes. Occasionally
5 Average performs practice tasks on LMS. Sometimes needs support or feedback to
i 0 improve
Excellent Good Average Needs ) i .
Adjustment Needs Has basic understanding but frequently makes mistakes. Rarely performs
mSelf-Assessment (Student) = Assessment (Instructor) Adjustment | practice tasks on LMS. Needs frequent guidance and support

Fig. 5. Correlation comparison chart
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The results show a clear discrepancy between students’ self-assessment and the
instructor’s evaluation. In general, students tend to rate their skills higher than the
instructor does. This can be easily explained by the behaviors students accumulate as
they complete learning tasks on the system, which are all tracked, transparent, and
objective during the evaluation process. This makes it easier for instructors to
address conflicts when students have questions. Thus, educational technology sup-
porting PBL plays a crucial role in monitoring and evaluating the quality of soft skills
education for students.

4.4 Post-course survey results

After the two-week course, the authors conducted an interview survey via email
with students from the experimental class regarding the time management skills
learned in the soft skills course. Upon receiving feedback from students in the form
of short paragraphs, the authors found that the students’ responses could be grouped
into three categories (see Figure 6).

m Basic Awareness
m Advanced Awareness

m Sustained Behavioral Change Awareness

Fig. 6. Results of the post-course interview

Group 1—Basic awareness: Students recognized the importance of time man-
agement skills and remembered the basic concepts, but they lacked proactivity in
applying them. They understood that planning is necessary but rarely did so after
completing the course due to a combination of reasons identified through their
feedback: wasting time on electronic devices, online games, procrastination due to
laziness, etc.

Group 2—Advanced awareness: Students developed a deeper understanding and
clearly grasped the steps for developing time management skills. They were able to
apply planning and prioritize tasks in some personal projects, but these practices
hadn’t become sustainable habits. They knew how to build a basic plan and apply it
to some tasks but did not practice regularly due to distractions from external factors,
an inability to control emotions, not knowing how to reject interfering tasks, etc.

Group 3—Sustained behavioral change: Students developed positive habits each
week: planning, prioritizing tasks, and adjusting their schedule if unexpected tasks
arose. This demonstrates flexibility in adapting to specific circumstances. One of the
reasons the authors found high reliability in classifying students into this group is
based on the tracking of their interactive behaviors throughout the course with fre-
quent engagement, good completion of learning tasks, and continuous practice. This
clearly shows that through hands-on practice, learners will master the skill, and it
will become a new habit for them. If the course were extended to 16 weeks in the
main semester, the percentage of students in this group would surely increase due
to more time for skill development.
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5  DISCUSSION

The experimental results show that the application of PBL has positively stim-
ulated learners to change and improve their process of mastering knowledge. The
most important aspect of PBL is creating a real-world context with a problem, guid-
ing learners to develop personal skills and work together in groups to solve larger
problems within an organization. All of this is recorded through the use of tech-
nology to assess the progress in skills before and after participating in the course.
These measurable changes highlight the significant difference of PBL compared to
the teaching methods currently implemented in this course. The transparent data
collected also serves as compelling evidence for instructors to adjust their teaching
methods and foster an environment that encourages students to develop self-learn-
ing and self-regulation skills to refine their abilities. Moreover, the positive interac-
tion of learners through individual learning tasks demonstrates the importance of
breaking down the guidance steps. With large classes, multidisciplinary and diverse
learning styles, expanding the types of learning materials, such as videos, simula-
tions, practical tasks, etc., is essential. This contributes to enhancing the personaliza-
tion of learning, making it more relevant and suitable for various learning styles.

Initially, the authors designed the teaching activities closely aligned with PBL,
aiming to stimulate behavioral change in students through these activities. The
authors faced difficulties when transitioning these activities from face-to-face to
online formats. This required the instructor to understand the system’s features,
incorporate multimedia teaching theories, and develop new features to optimize
interactions with the LMS platform in the simplest way possible, thus reducing bar-
riers for students to engage with learning tasks and group work, contributing to the
most objective data collection. After evaluating the collected data, the author recog-
nized the importance of practical tasks in effectively supporting learners. The sys-
tem’s reminder features each week helped students gradually change their behavior.

Additionally, a major challenge for the authors was selecting real-world problem
scenarios relevant to multidisciplinary students and assigning groups with diverse
personalities. The authors attempted to apply flexible active teaching techniques
combined with the knowledge from HUST’s interdisciplinary programs, aligning
with the needs of organizations and businesses to build the context. The authors
researched current trending issues from recruitment forums and Gen Z lifestyle
forums to create the problems assigned to the groups. The LMS always provided user
behavior statistics, allowing the authors to identify students encountering issues and
promptly advise them to maintain their motivation to continue studying.

The results of this study provide significant practical implications for educa-
tors and management at various levels. Soft skills are essential for all students, and
this is particularly emphasized at large institutions such as HUST. Blended learn-
ing formats demonstrate many strengths in addressing the challenges of educating
large numbers of students, but there is a need for flexibility in using hybrid
learning approaches to support students more visually in the online environment.
Furthermore, renewing teaching methods to suit the specific characteristics of each
subject is equally important. PBL is one of the most effective strategies to support
learners in developing skills in this rapidly changing 21st century. Therefore, priori-
tizing investment in research to develop active learning methods, enhance manage-
ment systems, and improve technological tools to seamlessly integrate online and
in-person learning activities is crucial. This will maximize the benefits for learners
and contribute to elevating the institution’s standing in the region.
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6  CONCLUSIONS

In this study, the application of PBL highlighted the importance of innovating
teaching methods for the development of students’ soft skills, particularly when
organized in a blended learning format.

Through detailed analysis, the authors assessed soft skills as an accumulative
process and recognized the superior impact of problem-based learning in practical
activities compared to methods currently implemented in the course.

Problem-based learning contributes significantly to the development of team-
work and collaborative skills among multidisciplinary students by addressing real-
world problems similar to the students’ future work environment.

One of the limitations of this study is the absence of a single online platform
used throughout the learners’ learning process. This is due to the limitations of the
infrastructure, which could not fully meet the requirements of the instructional
design objectives. However, the authors saw this as an opportunity to demonstrate
flexibility by drawing on the strengths of various technological platforms for PBL
implementation, thereby contributing to the positive recognition of learner person-
alization and the promotion of equity in learner assessment and support based on
individual characteristics.

In the next phase of research, we will continue to explore other active learning
methods and look at the functionality of the LMS to select and design a variety of uni-
fied e-learning activities on a single platform. The aim is to create an accessible and
consistent learning experience within the learning behavior management system
for synchronous and asynchronous sessions throughout the course, ensuring that
learners remain at the center of all learning activities.
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