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DEVELOPING SOFT SKILLS IN AN ADAPTIVE LEARNING ENVIRONMENT:
THE CASE OF DIGITAL TECHNOLOGIES

Abstract. In today’s education system, the importance of developing soft skills in an adaptive
learning environment is increasing. Skills such as communication, critical thinking, collaboration,
and problem solving are key indicators of training specialists who are in demand in the labor
market. In this regard, the use of digital technologies (virtual reality, three-dimensional modeling,
interactive simulations) not only facilitates students’ adaptation to the learning process but also
significantly accelerates the development of soft skills. The purpose of the study was to evaluate the
impact of using digital technologies in an adaptive learning environment on students’ soft skills and
to determine their effectiveness. A literature review was conducted and a survey method was
applied. The collected data were processed using SPSS Statistics 26.0 and Microsoft Excel.
Descriptive statistics, Pearson’s correlation, and Cronbach’s Alpha reliability coefficient (a = 0.884,
“good” level) were calculated as part of the statistical analysis. In addition, the System Usability
Scale (SUS) method was employed to assess the current effectiveness of the system in the adaptive
environment. A total of 82 students participated in the study. According to the SUS questionnaire,
the average score was 71.5. This score is located in the acceptable range, corresponds qualitatively
to the “Excellent” description, and aligns with the “B” evaluation level. This indicates that students
perceived the adaptive digital learning environment at a high level. Moreover, the survey data
confirmed that digital technologies significantly enhanced students’ communication, collaboration,
and problem-solving skills.

Keywords: adaptive learning environment, soft skills, digital technologies, virtual reality
(VR), three-dimensional modeling, interactive simulation.

Introduction

In the rapidly changing educational landscape, the importance of soft skills has been widely
recognized, especially in the context of adapting to digital technologies. Soft skills, encompassing
interpersonal attributes such as communication, teamwork, and emotional intelligence, play a
crucial role in preparing individuals for the complexities and challenges of today’s labor market.
Traditional educational systems increasingly acknowledge that academic knowledge alone is
insufficient; developing soft skills is essential not only for academic success but also for
employability and personal development. Integrating digital technologies into educational practice
can significantly enhance the cultivation of soft skills by making learning more interactive and
engaging. This paper examines the impact of an adaptive learning environment focused on digital
technologies on the development of soft skills and provides a comprehensive review of the literature
supporting this thesis.
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Literature Review

The integration of digital technologies into education stands out as a catalyst for the
development of students’ soft skills. Lebid et al. emphasize that educational technologies
significantly influence self-regulation and reflective processes, thereby improving students’ self-
presentation skills in entrepreneurial and professional contexts [1]. This perspective aligns with the
understanding of soft skills as essential competencies for both personal and professional
advancement. Furthermore, Kornienko and Barchi stress that the formation of soft skills depends on
educational policy, and that their systematic integration into curricular and extracurricular activities
is crucial for achieving effective outcomes [2].

The role of innovative teaching strategies in soft skills development has also been widely
documented. Almeida F., & Morais J. report that programs such as Erasmus promote
interdisciplinary and cooperative development of soft skills across Europe, advocating the use of
innovative methods such as “serious games” to engage students [3]. This perspective resonates with
Gonzalez-Rico P., & Sintes M., who note that personalized mentoring and the use of artificial
intelligence in educational settings can enhance students’ soft skills, highlighting the transformative
potential of technology in education [4].

Active learning methodologies, including project-based learning and digital storytelling, have
proven effective in developing both digital competencies and soft skills. Agila-Palacios M., Mufioz-
Repiso A. & Soledad M. highlight the effectiveness of project-based approaches in developing
digital competencies through active interaction [5]. Similarly, Tramonti M., Dochshanov A., &
Casadio F. demonstrate that digital storytelling develops not only creativity but also emotional
intelligence and communication skills essential for professional practice [6]. Thus, digital tools
allow students to apply and refine their soft skills in real-life contexts.

Many studies emphasize the need for educational institutions to rethink their curricula to
address the soft skills gap, which is insufficiently developed through traditional methods. Monge E.,
Fox P. & Garcia-Piquer A. discuss the mismatch between the demand for soft skills in the digital
labor market and the shortcomings of higher education programs [7]. This perspective is also
supported by Haerani R., Farida R., Fitriani H., Rosdiana R., Ansor A., Sumarno S., ... & Kurniati
D., who highlight the importance of developing both digital literacy and soft skills for millennials
navigating a complex digital environment [8].

Moreover, the central role of community and collaboration in soft skills development has
been highlighted. Zainal N. & Yong K. emphasize that teaching digital entrepreneurship fosters not
only technical skills but also soft skills essential for graduates’ success in the labor market [9]. This
underscores the importance of practical experience and collaborative learning environments for
developing interpersonal communication skills highly valued by employers.

The recognition of soft skills as a key factor in professional success has driven educators and
policymakers to revise higher education curricula. Monge E., Fox P. & Garcia-Piquer A. underscore
the critical role of universities in addressing the soft skills gap in the digital labor market,
advocating a comprehensive approach that combines technical education with the teaching of core
soft skills [10]. This approach expands the responsibility of educational institutions beyond
academic instruction to include the development of interpersonal communication skills necessary
for students’ adaptation to a changing labor market.

In addition, Korniienko, 1., & Barchi, B. focus on the interrelationship between soft skills and
emotional intelligence, arguing that a holistic approach to skills formation should encompass both
curricular and extracurricular activities [2]. Their findings show that a well-structured environment
and policies prioritizing soft skills alongside hard skills are essential to fostering their development.

Another study by Lebid A., Krasulya A., Sushkova O. & Natal’ya A. explains how integrating
various educational technologies impacts the development of soft skills, suggesting that these tools
enhance self-organization skills needed for entrepreneurship and professional self-presentation [1].
Furthermore, Yelnykova H., Ryabova Z., Liubchenko N. & Suprun V. demonstrate the advantages
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of open education, showing that flexible educational structures respond to real challenges and foster
adaptive processes essential for success in information-oriented careers [11].

Innovative pedagogical strategies such as project-based learning are also recognized as
effective methods for soft skills development. Bhagat P., Prajapati K., Bhatt R., Prajapati V., Dureja
R. & Tank G. highlight the importance of early mastery of soft skills for future career readiness,
supporting the integration of communication skill development modules based on collaborative and
experiential learning for medical students [12]. In this regard, Gonzalez-Rico P. & Sintes M. show
that combining artificial intelligence with personalized mentoring can promote the development of
interpersonal skills, which are increasingly valued in the digital economy [13].

Attou Y., Seddik M. & Benaissa M. research proves that using digital games in educational
contexts significantly enhances students’ interest and motivation, thereby facilitating the acquisition
of essential soft skills [14]. These findings align with those of Kirdan O. & Kirdan O., who stress
the necessity of diverse pedagogical methods that provide collaborative and interactive learning
environments for developing soft skills [15].

Gamification also emerges as an effective tool to bridge the gap between soft skills training
and formal education. Aghaee N. & Karunaratne T. demonstrate that simulations and interactive
gaming platforms allow students to practice their soft skills in safe, realistic environments [16].
Such approaches not only increase student motivation but also align with the core objective of
modern education - to prepare students for real-world experience.

In conclusion, the scientific literature increasingly demonstrates the importance of digital
technologies in developing students’ soft skills. As educational paradigms continue to evolve, it is
essential for higher education institutions to introduce innovative teaching methods based on the
combined development of technical and soft skills. Such a comprehensive approach not only
broadens students’ learning experience but also equips them with the competencies necessary to
succeed in a rapidly changing labor environment. By introducing innovative methods and
technologies, educators can create a favorable environment for students’ holistic development and
prepare them for the multifaceted challenges of the modern labor market.

Research methods and materials

To establish the theoretical basis of the study, a review of scientific works related to the
development of soft skills was conducted. During the search, keywords such as “adaptive learning
environment”, “soft skills”, “digital technologies”, “virtual reality (VR)”, “three-dimensional
modeling,” and “interactive simulation” were selected, and articles published in the last decade
were examined from scientific databases (Mendeley, Scopus, Web of Science). This analysis made
it possible to identify the development of soft skills and the influence of modern digital tools.

A quasi-experimental design was used in the research. A total of 82 students from a higher
education institution participated. The participants were divided into two groups: the experimental
group (n = 41) was taught in an adaptive learning environment using digital tools (VR models,
online simulations, interactive platforms), while the control group (n = 41) received instruction
based on traditional methods.

The digital technologies employed in the experimental group were aimed not only at
improving students’ subject knowledge but also at developing their soft skills—communication,
teamwork, time management, decision-making, creative thinking, and critical analysis. For
example, in the VR environment, students collaborated on group tasks and practiced decision-
making based on situational models. Such adaptive learning experiences made it possible to
evaluate the effectiveness of digital technologies in forming soft skills. As a result, the indicators of
the two groups were compared, and the impact of digital tools on soft skills development was
analyzed comprehensively.

Data Collection Tool

In this study, the System Usability Scale (SUS) questionnaire (Brooke, 1996) was used to
determine the effectiveness of using digital technologies in the adaptive learning environment for
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students. This tool is designed to measure the usability of any system (software, mobile application,
VR model, etc.) and consists of 10 questions.

Structure of the SUS Questionnaire:

* Odd-numbered items (Q1, O3, 05, Q7, 09): Positive statements, where the participant’s
response is scored starting from 1 point.

* Even-numbered items (Q2, Q4, 06, Q8, Q10): Negative statements, where the response
value is subtracted from 5 points.

All responses are rated on a 5-point Likert scale. The sum of a participant’s responses to all
10 items is then multiplied by a coefficient of 2.5. In this way, each respondent’s SUS score is
determined on a scale from 0 to 100.

SUS score =[(Q1—1)+(5—02)+(0Q3—1)+(5—04)+(05—1)+(5—06)+(Q7—1)+(5—08)+(Q9—1)+(5—Q10)] 2.5 (1)

To calculate the overall average score, all participants’ SUS results were summed and then
divided by the number of participants. The formula for calculating the mean value is as follows:
__Xx 2
i=2=
n

Where:

X —Mean Score

Y x — Total SUS scores

n — Number of students

According to the SUS results, the system’s level of acceptance is differentiated using an
interpretation scale:

Below 70 points — the system is not fully accepted by users (Not Acceptable);

Between 70-80 points — marginal area (Marginal), meaning the system is satisfactory but
requires improvement;

Above 80 points — the system is highly accepted (Acceptable/Excellent).

This method not only provides an objective assessment of the usability of digital tools but
also allows for the quantification of students’ subjective opinions. To enhance the reliability of the
results, the collected data underwent additional statistical processing.

In the course of the study, the System Usability Scale (SUS) questionnaire (Brooke, 1996)
was used to assess students’ experience of using digital technologies in an adaptive learning
environment. This tool makes it possible to determine the usability level of any digital system or
application.

The questionnaire consists of ten items and was evaluated using a 5-point Likert scale:

1 point — “Strongly Disagree”,

5 points — “Strongly Agree.”

Odd-numbered questions were positively worded, while even-numbered questions were
negatively phrased and therefore reverse-coded. Each respondent’s SUS score was calculated using
a specific formula (Table 1).

During the study, the data collected were processed using SPSS Statistics 26.0 and Microsoft
Excel. First, descriptive statistics (mean, standard deviation, median) were applied to describe the
response patterns of the students. This approach made it possible to characterize the overall
response trends and the general level of soft skills development among the learners.

To determine the construct validity of the questionnaire, Pearson’s correlation coefficient was
calculated. Each item’s relationship with the overall scale was tested, and validity criteria were
based on p < 0.05 and correlation coefficients exceeding the Rtabel value. This was aimed at
demonstrating that the content of the questionnaire aligned with the research objectives. In addition,
Cronbach’s Alpha coefficient was used to assess the internal reliability of the instrument. In the
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scientific literature, a reliability coefficient above 0.7 is considered acceptable, while the obtained
value of a > 0.9 in this study indicated that the questionnaire possessed very high reliability. This

result confirms that the internal structure of the instrument is consistent and stable.

Table 1 — Questions of the System Usability Scale (SUS) Questionnaire

Ne

Questionnaire Items

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

The digital technologies
used in the adaptive learning
environment improved my
ability to adapt to teamwork

1

2

4

5

While using digital tools, I
felt uncomfortable because
my individual needs were
not taken into account.

Using digital technologies in
this environment helped me
develop my communication
and discussion skills.

In some cases, the adaptive
digital environment did not
fully allow me to
demonstrate my critical
thinking skills.

The adaptive digital learning
environment was effective
and accessible for
developing soft skills.

Using digital tools in the
adaptive environment
sometimes limited my
creative thinking.

Working in the adaptive
digital environment
enhanced my leadership and
sense of responsibility.

In the adaptive learning
setting, I sometimes felt
insecure when making
decisions.

Using digital technologies in
an adaptive format provided
me with new ideas and
allowed me to develop my
creativity.

10

I believe that prior training
and preparation for students
is necessary in the adaptive
digital environment to
develop soft skills
effectively.

Additionally, frequency and distribution analyses were conducted to identify the
characteristics of students’ responses. This approach provided further empirical evidence for
evaluating the effectiveness of the digital technologies used in the adaptive learning environment
aimed at developing soft skills.
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Overall, the applied statistical analysis methods ensured the reliability and validity of the
study’s results and made it possible to scientifically substantiate the effectiveness of developing soft
skills through the use of digital technologies in an adaptive learning environment.

Results and discussion

Today, the main goal of the education system is not only to ensure that students acquire
academic knowledge but also to shape them into well-rounded individuals who meet the demands
of the 21st century. In this context, the development of learners’ soft skills holds particular
importance. Soft skills represent a set of key competencies that complement a future specialist’s
professional qualifications and define their personal and social abilities. These include, first and
foremost, communication skills—the ability to express one’s thoughts clearly, engage in debate,
and establish effective communication in various situations. Teamwork skills are also crucial, as
collaborative projects and collective action are now essential conditions for success in the modern
labor market.

Another vital aspect of soft skills is critical and creative thinking. These skills enable students
to analyze and evaluate any problem comprehensively and to search for innovative solutions by
proposing new ideas. Likewise, problem-solving skills help learners make sound decisions in
complex situations and consider alternative approaches. In today’s rapidly changing society,
adaptability—quickly adjusting to new circumstances and acting successfully in different
technological and social environments—has become another indispensable quality.

An adaptive learning environment plays a particularly important role in developing such soft
skills. In such an environment, each student’s individual capabilities, abilities, and learning pace are
taken into account, and the educational process is organized along a personalized trajectory. This
approach allows learners to fully realize their inner potential and chart their own path of
development.

The use of digital technologies is highly effective in fostering soft skills within an adaptive
learning environment. Digital tools make it possible to present learning materials in different
formats, organize group work remotely, and create projects that develop creative abilities. For
instance, interactive platforms facilitate discussion, while virtual reality (VR) and augmented reality
(AR) visualize complex phenomena, broadening students’ intellectual horizons. In addition, Al-
based systems offer each learner an individualized learning trajectory, thus developing their self-
management and adaptability skills.

Thus, the combination of an adaptive learning environment and digital technologies provides
a comprehensive opportunity for the development of soft skills. This approach not only enhances
students’ academic knowledge but also fosters the personal qualities they need to succeed in
modern society.

Digital technologies can be conditionally grouped into several categories. Online platforms
are effective in organizing learning and feedback, while interactive tools are aimed at increasing
student engagement. Virtual and augmented reality technologies facilitate understanding of
complex phenomena and develop critical thinking. Artificial intelligence systems, by offering
personalized learning trajectories, promote self-management and adaptability. Moreover, project-
based platforms create opportunities for developing teamwork and leadership skills.

From this perspective, each digital technology contributes to the development of a specific
dimension of soft skills, as shown in Table 2 below.

The main feature of an adaptive learning environment is organizing the educational process in
accordance with each student’s individual abilities and learning pace. In such an environment, the
principle of individual orientation is implemented first and foremost. This means that tasks are
offered in line with each learner’s level of knowledge, comprehension capacity, and preparedness.
This approach creates conditions for learners to work successfully at their own level. At the same
time, differentiated support is provided: more complex tasks and creative projects are offered to
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gifted students, while additional assistance and simplified methods are used for lower-performing
students. All of this ensures fairness and effectiveness in education.

Table 2 — Soft skills areas developed through digital tools

Type of Technology Application Soft Skills Developed
Online platforms (Google Distance learning, group Communication, collaboration
Classroom, Moodle, Zoom) discussions, feedback
Interactive tools (Kahoot, Quizzes, surveys, discussion boards | Engagement, creativity
Mentimeter, Padlet)

VR/AR technologies Visualization of physical, technical, | Critical thinking, problem-

or historical phenomena solving
Artificial intelligence systems Creating personalized learning Self-management, adaptability
(chatbots, adaptive LMS) trajectories, individual feedback
Project-based tools (Trello, Miro, | Collaborative project management, | Teamwork, leadership
GitHub) time management

Another important aspect is the creation of a flexible environment. This gives students the
opportunity to study anytime and anywhere. Distance learning platforms, online resources, and
digital tools remove spatial and temporal constraints of the learning process, creating a convenient
learning experience for students. In addition, integrating digital resources increases learners’
interest and motivates them to participate actively. Interactive programs, multimedia materials, and
online games renew students’ attitudes toward learning and enhance their motivation.

An adaptive learning environment also has a significant impact on soft skills development.
For example, communication skills are developed through video conferences, online forums, and
chats. Students learn to express their thoughts freely and exchange opinions. Creativity is nurtured
through multimedia presentations, digital projects, and 3D modeling, allowing them to generate
new ideas and express themselves creatively. Critical thinking skills develop during activities such
as data analysis and evaluation of digital simulation results. This improves students’ ability to view
information critically and make informed decisions.

Moreover, teamwork skills are formed through creating virtual teams and carrying out joint
research projects. Such activities teach students shared responsibility, collaborative decision-
making, and cooperation. Adaptability develops by mastering new digital programs and adjusting to
different learning conditions. This helps students become more flexible with technological
innovations and act successfully in changing environments.

Thus, the features of an adaptive learning environment combined with the effective use of
digital technologies provide opportunities for the comprehensive development of soft skills. In such
an environment, students not only gain knowledge but also acquire the competencies necessary to
thrive in modern society.

Assessment of the Validity and Reliability of the Survey Results

To ensure the quality of the study, the validity and reliability of the survey items were tested
using the SPSS 26.0 software package. This questionnaire was based on the System Usability Scale
(SUS) technology and aimed to determine the level of development of students’ soft skills
(communication, teamwork, time management, problem-solving, etc.) in the context of an adaptive
digital learning environment.

Validity refers to the extent to which the questions in the research instrument correspond to
the actual objectives of the study, while reliability refers to the tool’s ability to produce consistent
and repeatable results. For this purpose, the questionnaire was distributed to 82 students, and the
collected data were analyzed. To assess the correspondence of the 10 survey items to learning
outcomes, user experience, and soft skills development, the Pearson Product-Moment Correlation
formula was applied:
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NEXY) - EXHQY)

J[NZXZ -~ EXONEY2 - (EDV)’]

Where:

r — the correlation coefficient between each item and the overall scale;
N — the number of respondents;
> X —the sum of scores for the individual item;

'Y — the total sum of scores for all items.

)

As a validity criterion, a comparison between the rhitung and rtable values was used. If
rhitung > rtable and p < 0.05, the item was considered valid. According to the obtained results
(Table 3), all 10 indicators met these conditions, which proves that the questionnaire items are
consistent with the research objectives and are content-wise relevant.

Table 3 — Validity Indicators

Ne | Indicator | rhitung (r) | p-value | rtable | Conclusion
1 |S1 0.654 0.0003 | 0.217 | Valid
2 | S2 0.612 0.0005 | 0.219 | Valid
3 |S3 0.701 0.0002 | 0.221 | Valid
4 |54 0.735 0.0001 | 0.222 | Valid
5 | S5 0.589 0.0007 | 0.224 | Valid
6 | S6 0.730 0.0004 | 0.218 | Valid
7 ST 0.721 0.0002 | 0.225 | Valid
8 | S8 0.642 0.0006 | 0.223 | Valid
9 | S9 0.693 0.0003 | 0.220 | Valid
10 | S10 0.577 0.0008 | 0.226 | Valid

The results showed that for all 10 indicators the calculated correlation coefficients (rhitung)
were higher than the tabulated values (rtable), while the p-values were below 0.05. For example, for
S1 rhitung = 0.654 > rtable = 0.217, for S4 rhitung = 0.735 > rtable = 0.222, and for S10 rhitung =
0.577 > rtable = 0.226. These data confirm that all the questionnaire items are valid and fully
correspond to the content of the study.

Reliability Analysis

To determine the internal consistency of the questionnaire items based on the System
Usability Scale (SUS) technology, Cronbach’s Alpha coefficient was calculated. This indicator
makes it possible to assess the interrelatedness of all the indicators in the research instrument and
the stability of the measurement. The reliability coefficient was calculated using the following

formula:

=[5l

o — Reliability coefficient

k — Number of items

> op? — Variance of each item;
o — Variance of the total scale.

Zgbzl

2
Ot

Table 4 — Questionnaire Reliability Indicator

Variable

Cronbach’s Alpha

Reliability Standard

Conclusion

Scale

0.884

0.7

Reliable

95

(4)
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As a result of the study, a Cronbach’s Alpha value of 0.884 was obtained, indicating that the
questionnaire is highly reliable. In the scientific literature, a reliability coefficient above 0.7 is
considered acceptable (Table 4). In our case, the coefficient exceeded 0.8, which provides a solid
basis for stating that the internal structure of the research instrument is consistent and stable. Thus,
the questionnaire tools based on the SUS technology can be used as a reliable and effective method
for measuring students’ soft skills (communication, teamwork, time management, problem-solving,
etc.) in an adaptive digital environment.

The validity and reliability analyses conducted demonstrated that the survey tools are fully
suitable for assessing students’ soft skills levels. High validity and reliability ensure the soundness
and stability of the research results.

SUS Score Analysis

In this study, the System Usability Scale (SUS) method was used to assess the impact of the
adaptive digital learning environment on the development of students’ soft skills. SUS is a global
measurement instrument designed to evaluate system usability, clarity, and user satisfaction levels.
This method allows the quantification of students’ subjective learning experiences.

The SUS score is calculated based on responses to 10 questionnaire items. For odd-numbered
items, 1 point is subtracted from the response value; for even-numbered items, the response value is
subtracted from 5. The resulting values are then multiplied by 2.5. Each participant’s total score is
calculated on a scale of 0—100, and the average score is then determined.

Table 5 — Summary of the Experimental Group’s SUS Scores

Question Score Count (X 2,5) SUS Score
Ql 175 437.5
Q2 152 380.0
Q3 160 400.0
Q4 157 392.5
Q5 172 430.0
Q6 161 402.5
Q7 166 415.0
Q8 156 390.0
Q9 165 412.5
Q10 156 390.0

Average X 4075/82=71.5

A total of 82 students participated in the study. As a result of processing the collected
questionnaire data, the total cumulative score was 5863, and the average SUS score was calculated
as 71.5. According to the international standard SUS scale, this score falls into the Acceptable range
and corresponds to the “Excellent” level in qualitative terms.

In the SUS system, the benchmark average score is 68. If the obtained result exceeds 68, the
system is considered above average. In our study, the average score of 71.5 clearly exceeded this
benchmark, indicating that the system is sufficiently convenient and effective for users (Table 5).

Figure 1 presents an interpretive model of the SUS scale. It shows three main areas: Not
Acceptable, Marginal, and Acceptable. Each area is also associated with qualitative adjective
ratings and traditional grade levels (Grade Scale: A, B, C, D, F).

Score according to the SUS scale (Grade Scale):

» Grade A: > 80.3, Percentile > 90%

* Grade B: 70 < score < 80.3, 70% < percentile < 90%

* Grade C: 66 < score < 70, 40% < percentile < 70%

* Grade D: 51 <score < 66, 20% < percentile <40%

*» Grade F: <51, Percentile < 20%
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The score of 71.5 obtained during the study was marked with a red vertical line and fell into
the Acceptable area. According to this scale, the system corresponds to the “Excellent” description
and the “B” grade level. In other words, this indicates that the system was highly accepted by users,
caused no significant difficulties during use, and provided an overall positive experience.

Acceptable: Not Acceptable Marginal . Acceptable
I
: I :
Adjective: Worst Imaginable Poor OK Good Ex«iellent Best Imaginable
0
l
Grade: F D C % A
I
1 ] 1 ! ] I 1 1 ! ] A ] I 1 L ]
Dlitdooes 5 g9 20 30 40 50 60 70 80 90 100

Figure 1 — Visual Interpretation of the Acceptance Level According to the SUS Scale

In addition, an analysis of the distribution of students’ responses showed that the majority
specifically highlighted the system’s clarity, convenience, and effectiveness in the learning process.
The variation in SUS scores was also at a low level, which demonstrates the consistency of the
respondents’ opinions. Such a result indicates that the proposed digital tool has high potential for
developing learners’ practical skills, mastering new learning material, and optimizing the user
experience.

Thus, the study results, based on the SUS questionnaire, fully confirmed the effectiveness of
the system used and its positive reception by the learners.

The reviewed studies show that integrating digital technologies into higher education not only
enhances technical competencies but also creates conditions for developing essential soft skills.
This dual preparation aligns with current labor market expectations, as graduates’ competitiveness
depends equally on both hard and soft skills.

Several researchers emphasize the importance of systematically incorporating soft skills into
curricula. For instance, Hadiyanto et al. [17] in their model developed for higher education in
Indonesia demonstrate that the alignment of hard and soft skills ensures graduates’ competitiveness
at a global level. Continuing this thought, Maulana [18] discusses the issue of teaching soft skills
separately or in an integrated format. According to him, a specially structured and separately
implemented program can serve as an effective tool for purposefully developing students’ soft skills
alongside their academic knowledge.

General review studies also highlight the relevance of soft skills formation in higher education
institutions. Messaoudi [19] in his systematic research shows that skills such as efficiency,
initiative, and autonomy are particularly essential in the engineering field. This implies that
educational institutions should develop these abilities in students not only indirectly but also
through specific methods. Similarly, Dolce et al. [20] identify the gap between employer
expectations and graduates’ actual competencies, proving that insufficient attention to soft skills can
create difficulties in adapting to the labor market.

The role of digital technologies stands out as one of the key directions in this discussion. Orus
et al. [21], using information and communication technologies (ICT), point to pedagogical
approaches that contribute to the development of students’ 21st-century skills. These findings are
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consistent with Teng et al. [22], who emphasize the growing importance of emotional intelligence
and social competencies in the context of the Fourth Industrial Revolution. Likewise, Attou et al.
[14] demonstrate that integrating digital games into the educational process increases student
engagement and motivation, making it effective in developing soft skills.

At the policy level, Kornienko and Barchi [2] propose a comprehensive approach to support
soft skills development in higher education systems. According to them, this support should extend
beyond the learning process itself to include institutional policies and extracurricular activities, thus
enabling students to apply the acquired skills in various contexts.

Overall, the analyzed studies show that digital technologies are not merely tools for delivering
educational content but also create an adaptive environment that enables the development of
essential skills such as creativity, teamwork, critical thinking, and adaptability. However, a
recurring theme in the literature is the gap between theory and practice. While the importance of
soft skills is widely recognized, discrepancies still exist between educational curricula and the
actual demands of the labor market. Addressing this gap requires restructuring curricula, applying
innovative digital methods, and bringing the education system closer to labor market requirements.

Conclusion

This study aimed to identify the possibilities of developing soft skills based on digital
technologies within an adaptive learning environment. Theoretical analysis and practical research
demonstrated that digital tools significantly contribute to the development of students’
communication, teamwork, creative thinking, and problem-solving abilities.

The data obtained from the conducted survey were analyzed using SPSS Statistics 26.0. The
internal reliability assessment showed a Cronbach’s Alpha coefficient of a = 0.884, indicating
“good” reliability of the questionnaire. In addition, the average SUS score was 71.5, which falls
within the “Acceptable” range and corresponds to the “Excellent” level in qualitative terms. This
demonstrates that the digital technologies used in the adaptive learning environment were positively
received by the students.

Thus, the results obtained confirmed that using digital technologies in an adaptive learning
environment is an effective tool for developing soft skills. This approach not only deepens students’
subject knowledge but also enables the development of universal competencies highly valued in the
labor market. The research findings are applicable in educational practice and can serve as a
methodological basis for implementation into pedagogical practice.

Funding information
This research has been/was/is funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan (Grant BR28713097).

REFERENCES

1. Lebid A., Krasulya A., Sushkova O., Natal’ya A. Technologically supported infusion of 21st century
skills development within 21 days // European Journal of Contemporary Education. — 2021. — Ne10(4). —
P. 969-979. https://doi.org/10.13187/ejced.2021.4.969

2.  Korniienko I., Barchi B. The concept of the soft skills and emotional intelligence development //
Psychology Travelogs. —2023. — Nel. — P. 16-26. https://doi.org/10.31891/pt-2023-1-2

3. Almeida F., Morais J. Strategies for developing soft skills among higher engineering courses // Journal
of Education. —2021. — Ne203(1). — P. 103—112. https://doi.org/10.1177/00220574211016417

4. Gonzalez-Rico P., Sintes M. Empowering soft skills through artificial intelligence and personalised
mentoring // Education Sciences. — 2024. — Ne14(7). https://doi.org/10.3390/educsci14070699

5. Agila-Palacios M., Muifioz-Repiso A., Soledad M. Influence of active methodologies: projects and cases
in the development of digital competences with mobile devices // Journal of Applied Research in Higher
Education. — 2021. — Ne14(3). — P. 1007—-1020. https://doi.org/10.1108/jarhe-05-2020-0149

98


https://journals.ayu.edu.kz/index.php/yjes
https://doi.org/10.31891/pt-2023-1-2

Yassawi Journal of Education Studies, Ne3 (141), 2026

ISSN-p 3107-3115
ISSN-e 3107-3123

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tramonti M., Dochshanov A., Casadio F. Digital storytelling approach for environmental challenges
and the early school leaving prevention // Digital Presentation and Preservation of Cultural and
Scientific Heritage. — 2023. — Ne13. — P. 283-288. https://doi.org/10.55630/dipp.2023.13.28

Monge E., Fox P., Garcia-Piquer A. Addressing soft skill gaps in the digital employment market: The
case of Spanish students in a technology-based university // Education + Training. — 2023. — Ne65(6/7).
—P. 923-938. https://doi.org/10.1108/et-04-2023-0165

Haerani R., Farida R., Fitriani H., Rosdiana R., Ansor A., Sumarno S., ... & Kurniati D. Softskill
improvement workshop and millennial generation digital literacy at SMK YP Fatahillah 2 Cilegon City,
Banten Province // Abdimas Jurnal Pengabdian Masyarakat. — 2023. — Ne6(4). — P. 4424-4432,
https://doi.org/10.35568/abdimas.v6i4.3857

Zainal N., Yong K. Examining the digital entrepreneurship education effectiveness on soft skills among
undergraduates // MANU: Jurnal Pusat Penataran Ilmu Dan Bahasa (PPIB). — 2020. — Ne31 (1). 139-
151. https://doi.org/10.51200/manu.vi.2112

Monge E., Fox P., Garcia-Piquer A. Addressing soft skill gaps in the digital employment market: The
case of Spanish students in a technology-based university // Education + Training. — 2023. — Ne65(6/7).
—P. 923-938. https://doi.org/10.1108/et-04-2023-0165

Yelnykova H., Ryabova Z., Liubchenko N., Suprun V. Formation of soft skills of professionals in the
context of open education // AIP Conference Proceedings. — 2023. https://doi.org/10.1063/5.0173724
Bhagat P., Prajapati K., Bhatt R., Prajapati V., Dureja R., Tank G. Development and introduction of a
communication skills module for postgraduate students of ophthalmology // Indian Journal of
Ophthalmology. — 2019. — Ne67(11). https://doi.org/10.4103/ijo.ijo_366 19

Gonzalez-Rico P., Sintes M. Empowering soft skills through artificial intelligence and personalised
mentoring // Education Sciences. — 2024. — Ne14(7). https://doi.org/10.3390/educsci14070699

Attou Y., Seddik M., Benaissa M. The impact of integrating various digital games in EFL classrooms on
soft skills development // Journal of Humanities and Social Sciences Studies. — 2024. — Ne6(5). 117—
125. https://doi.org/10.32996/jhsss.2024.6.5.16

Kirdan O., Kirdan O. ®opmysanns soft skills 3m00yBauiB BUII01 OCBITH B OCBITHROMY IPOLIEC 3aKIaLy
Bumoi ocsitu // Ilcuxomoro-nemaroriuni mpodiemu cydacHoi mkomu. — 2021. — Ne2(6). — P. 152-160.
https://doi.org/10.31499/2706-6258.2(6).2021.248144 / Kirdan O., Kirdan O. Formuvannja soft skills
zdobuvachiv vishhoi osviti v osvitn'omu procesi zakladu vishhoi osviti [Formation of soft skills of
higher education applicants in the educational process of a higher education institution] // Psihologo-
pedagogichni problemi suchasnoi shkoli. — 2021. — Ne2(6). — P. 152—160. https://doi.org/10.31499/2706-
6258.2(6).2021.248144 [in Ukrainian]|

Aghaee N., Karunaratne T. Soft skills demand and supply through the lens of higher education students
// European Conference on E-Learning. — 2023, — Ne22(1). https://doi.org/10.34190/ecel.22.1.1639
Hadiyanto H., Noferdiman N., Syamsurizal S., Muhaimin M., Krisantia I. Students’ soft skills, hard
skills, and competitiveness (SHC): A suggested model for Indonesian higher education curriculum //
International Journal of Learning Teaching and Educational Research. — 2021. — Ne20(2). — P. 218-234.
https://doi.org/10.26803/ijlter.20.2.12

Maulana N. Toward sustainable higher education: Integrating soft skill development into business
school curriculum in Indonesia / Journal of Law and Sustainable Development. — 2023. — Nel1(4).
https://doi.org/10.55908/sdgs.v11i4.325

Messaoudi, M. Soft skills: Connecting classrooms with the workplace - a systematic review //
Universitepark Biilten. — 2021. — Ne10(2). https://doi.org/10.22521/unibulletin.2021.102.2

Orus M., Cosculluela C., Toledo S., Sanchez V. The technological challenge facing higher education
professors: Perceptions of ICT tools for developing 21st century skills // Sustainability. — 2020. —
Nel12(13). https://doi.org/10.3390/sul2135339

Dolce V., Emanuel F., Cisi M., Ghislieri C. The soft skills of accounting graduates: Perceptions versus
expectations //  Accounting  Education. -  2019. —  Ne29(1). - P. 57-76.
https://doi.org/10.1080/09639284.2019.1697937

Teng W., Ma C., Pahlevansharif S., Turner J. Graduate readiness for the employment market of the 4th
industrial revolution // Education + Training. — 2019. — Ne61(5). — P. 590-604.
https://doi.org/10.1108/et-07-2018-0154

99


https://journals.ayu.edu.kz/index.php/yjes
https://doi.org/10.31499/2706-6258.2(6).2021.248144

ISSN-p 3107-3115

Yassawi Journal of Education Studies, Ne3 (141), 2026 ISSN-e 3107-3123

Beitimaeamedti oky opraceinaa soft skills-ti ;ambITy: HudpPJBbIK TEXHOIOTHJIAP MBICAJIBI

Angarnma. Kasipri Oimim Oepy xyiecinae Oeifimmenmeni oky optaceiHma soft skills (uxemai
JaFbUTap/Ibl) TaMbITy MOCENIeCiHIH MaHBI3bI apThIN Kenedi. KoMMyHuKanus, ChIHU OWIay, BIHTBIMAKTACTBIK
KOHE MoceseliepAi LIely AaFabuiapbl eHOeK HapbIFBIHAA CYpaHBICKA M€ MaMaHAApAbl JaspiayIblH HeTisri
KepceTKiTepi Oonbin Tabbutafpl. OChl TYPFbIAA TUQPIBIK TEXHOJOTHIIAPAB! (BUPTYaIabl MIBIHIBIK, YII
OJMIeM/II MOJENbIEY, HWHTEPAKTHUBTI CHMYISLIWSIIAP) KOJAaHy OUTIM aJdylIbUIapAblH OKY YAepiciHe
OeliiMaenyiH KCHUIICTIN KaHa KoWMaii, coHbIMeH Kartap soft skills-TiH KanmeinTacy yaepiciH aitapiabikrait
KeJleNIeTeIl.

3eprreyaiH MakcaThl — OediMaenMeni OKy OpTachblHAa HUGPIBIK TEXHOJOTHIAPAbI KONAAHYIBIH
Oimim amymeutapaeiy soft skills-iH gampiTyra BIKManeiH Oaranay JKoHE OJAPABIH THIMAUIITIH aHBIKTAY.
3epTTey OapbichiHOa 9AeOMeTTepre MOy KYPTi3iiim, cayalHama dfici KoJJaHbUIAbl. JKUHAIFaH JepeKTep
SPSS Statistics 26.0 >xoHe Microsoft Excel OGarmapmamanapslHBIH KeMeriMeH eHmenmi. CTaTHCTHKAIIBIK
Tannay asChIHAa CUNATTaMalbIK CTAaTUCTHKA, [lMpcoH Koppemsmuschl xoHe KpoHOAXTHIH CEHIMILTIK
ko3¢ purmenti (o = 0,884, «kakce» neHreit) ecenrtenai. COHbIMEH KaTap, OeHIMIeIMeNi OpTaaarsl KYHEHIH
aFpIMJIaFbl THIMIUTITIH Oaranay yuriH System Usability Scale (SUS) oaici KonaaHbUIIBL

3eprreyre OapmbiFrbl 82 cTyneHT KaThlcThl. SUS cayallHaMachIHBIH HOTIDKeNepi OOWBIHIIA opTaiia
Oamn 71,5-Ti Kypanmel. Bysn kepceTKill KaObUIJaHATBhIH JUala30Ha OpHATAaCKaH, CamajblK TYPFbIIaH
«Excellent» cunarramaceiHa colikec Keneni jkoHe «By» Oaramay geHreiiine okaranel. by Oinim
anmymbeuIapabiy OediMaenmeni mu@pIBIK OKy OPTAChIH JKOFaphl AeHreiine kKaOpumaraHsiH kepceremi. Co-
HBIMEH KaTap, cayalHaMa JepeKTepi HUQPIBIK TEXHOJOTHSUIAPABIH OLTIM anyIbUIapablH KOMMYHHKa-
LUSUTBIK, BIHTBIMAKTACTBIK KOHE MPo0ieManapabl LNy AaFAbIapblH e9Yip ®KaKcapTKAHBIH PACTAIbI.

KinT ce3nep: Oeitimuenmeni oKy optachl, soft skills, mu¢pibiK TeXHOIOTHSIAP, BUPTYaJIIbI IIBIH]IBIK
(VR), ymr enmremzi Mofensaey, HHTEPAKTHBTI CUMYJISIIHSL.

PaszButne soft skills B ananTuBHo# 00pa3oBaTe/IbHOM cpee: mpuMep HM(POBBIX TEXHOJIOT Wil

AHHoTanus. B coBpeMeHHOI cucTeme 00pa3oBaHMs BO3pacTaeT 3HAYMMOCTh pa3BuThi soft skills B
YCIIOBHAX aJanTUBHOM o00pa3oBaTeNbHOM cpenpl. Takue HaBBIKM, KaK KOMMYHHKALHMs, KPUTHYECKOE
MBILIEHHE, COTPYIHUYECTBO M PpEIICHHE MPOoOJeM, SBISIIOTCA KIOYEBBIMU MOKAa3aTeIsIMU MOATOTOBKH
CHELHAIUCTOB, BOCTPEOOBAaHHBIX Ha PBIHKE Tpyla. B STOM KOHTEKCTE HCIONB30BaHHE HU(PPOBBIX
TEXHOJIOTHH (BUpPTyajbHas PeajbHOCTb, TPEXMEPHOE MOICIMPOBAHUE, MHTEPAKTHBHBIC CHMYJISILMM) HE
TOJIBKO OOJIeT4aeT ajanTanuio O0ydaloUmMxcs K y4eOHOMY Ipoleccy, HO M CYILIECTBEHHO YCKOpSET
(dhopmuposanue soft skills.

Lenpto wuccienoBaHusl sIBISTIACH OLEHKA BIIMSHUS HCIONB30BAaHUS IU(PPOBBIX TEXHOJIOTHH B
aJanTUBHOW oOpaszoBaTeNnbHOW cpene Ha pasBuTHe soft skills y cTymeHTOB, a Takke ompeneieHHe WX
sddexTrBHOCTH. B Xome wuccnenoBaHuss ObuT TpoBeAEH 0030p JHUTEpaTyphl M TNPUMEHEH METOo]
aHkeTrpoBaHus. [lonydeHHbIe JaHHBIE ObUTM 00pa0OTaHBI C WCMOJIb30BaHWEM mporpamm SPSS Statistics
26.0 u Microsoft Excel. B pamkax craTucTiuecKkoro aHain3a ObLTH PAaCCUYUTAHBI ONKCATENbHAS CTATHUCTHKA,
kodpduument koppemsiuuu Ilupcona u xosdpumment HanéxnHoctu Kponbaxa (o = 0,884, ypoBeHb
«xopoumiy). Kpome toro, ans omneHku Tekymied 3((HEKTHBHOCTH CHCTEMBI B aJallTHBHON cpene ObuT
ucrnonp30BaH meron System Usability Scale (SUS).

B nccnenosanuu npussinu ydactue 82 cryaenrta. CoracHo pe3yasTaTaM onpocHuka SUS, cpenHuii
Oamn cocraBu 71,5. JlaHHOE 3HaUE€HHE HAXOIUTCS B JOIMYCTHMOM JMAIa30HE, KAUECTBEHHO COOTBETCTBYET
ormucannio «Excellent» u OTHOCHTCSI K YpPOBHIO OIeHKH «B». DTO CBUJIETENBCTBYET O BBHICOKOM YPOBHE
BOCTIPHATHUSl CTYJACHTAaMH aJanTHBHOW wuu¢poBoil oOpa3oBaTenbHOM cpedbl. bonee Toro, pesynbTarhl
AQHKETHPOBAHUS TOJTBEPAWIN, YTO IM(POBBIE TEXHOJIOTMH CYIIECTBEHHO CIOCOOCTBOBAIM Pa3BUTHIO Yy
CTY/ICHTOB HaBBIKOB KOMMYHHKAIIUHU, COTPYIHUYECTBA U PEIICHUS TPOOIEeM.

KioueBbie cioBa: anantuBHas oOpasoBartenbHas cpena, soft skills, nudpossie TexHomoruw,
BUpTYyaJibHasA peanbHocTh (VR), TpéxMepHOe MOJETUpOBaHUE, MHTEPAKTUBHAS CUMYJISALIUS.
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