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perceptions of digital education. To achieve this, quantitative data were collected through two  Digital Technologies; Online Education;
online surveys of students and faculty from 25 universities across Kazakhstan. Statistical methods,  Higher Education.
including the Mann—Whitney U Test, ANOVA, Correlation Analysis, Chi-Square Test, and
Descriptive Statistics, were applied to test nine hypotheses. The results revealed that graduate
students generally perceive distance learning more positively than undergraduates, while both
groups identified technical difficulties and reduced personal interaction as the main barriers. A ) )
moderate positive correlation was found between student satisfaction and academic performance, ~ Article History:
indicating that interactive and well-structured online environments enhance learning outcomes. .
Faculty members reported increased stress and workload, highlighting the need for better ~Received: 09 July 2025
institutional support and digital infrastructure. The novelty of this st_udy lies in its comprehensive  Revised: 18  December 2025
comparative assessment of both students’ and teachers’ experiences in the context of Kazakhstan’s
higher education system, offering valuable practical recommendations for improving hybrid and ~ Accepted: 27~ December 2025
online learning models and ensuring their long-term effectiveness in post-pandemic conditions. Published: 17  February 2026

1- Introduction

Modern digital technologies have profoundly transformed higher education by reshaping teaching methods,
assessment systems, and communication between students and instructors. The COVID-19 pandemic accelerated this
transformation, forcing universities worldwide to adopt distance and hybrid learning formats on an unprecedented scale.
According to UNESCO, more than 1.5 billion learners were affected by school and university closures in 2020, which
intensified the need for reliable digital platforms and pedagogical innovations in higher education.

Existing research provides extensive insights into the advantages and limitations of online learning. Many studies
highlight its flexibility, accessibility, and cost-effectiveness. However, scholars also point out serious challenges,
including reduced student motivation, lack of social interaction, and difficulties in maintaining engagement and
academic integrity. Although prior work examined the psychological and organizational aspects of e-learning, there
remains limited empirical evidence on how students and faculty perceive the quality of distance education in developing
countries with uneven digital infrastructure — particularly in Central Asia.
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Furthermore, previous studies tend to focus either on students’ experiences or on teachers’ readiness for digital
education, rarely combining both perspectives in a single analytical framework. This creates a research gap concerning
the integrated assessment of distance learning effectiveness from multiple stakeholders’ viewpoints. The present study
seeks to fill this gap by providing a comprehensive quantitative evaluation of the perceptions of both students and faculty
in Kazakhstan’s higher-education system — a region where digital transformation has accelerated but empirical studies
remain scarce.

Accordingly, the main objectives of this research are: (1) to analyze students’ and faculty’s satisfaction with distance
learning; (2) to examine the relationship between satisfaction, academic performance, and the use of digital tools; and
(3) to identify barriers that hinder effective online education. The study also explores the extent to which hybrid formats
can address current limitations of purely online teaching.

The rest of the article is organized as follows. Section 2 reviews the relevant literature and formulates the research
hypotheses. Section 3 describes the data collection process and methodological framework. Section 4 presents and
interprets the empirical results. Section 5 discusses these findings considering prior studies, and Section 6 concludes
with policy implications and directions for future research.

2- Literature Review

The rapid development of digital education has led to significant changes in teaching and learning practices within
higher education institutions. The shift to online and blended learning formats, accelerated by the COVID-19 pandemic,
has brought new opportunities but also created significant challenges for students and faculty. This literature review
covers key topics in the field, including student satisfaction, academic performance, barriers to effective distance
learning, faculty perceptions, stressors, and the role of innovative technologies. Student satisfaction is a crucial factor in
the success of distance learning. Lau et al. (2021) found that parental satisfaction during their children’s online learning
was highly dependent on their level of autonomy, highlighting the importance of self-regulation [1]. Similarly, Dabbagh
& Kitsantas (2012) noted that self-regulation ability plays a key role in bridging formal and informal learning [2]. These
findings are consistent with the findings of Wong et al. (2018), who identified self-regulation as one of the key success
factors in online courses [3]. This suggests that students with high self-regulation skills are more likely to succeed in a
digital learning environment.

Higher educational attainment also has an impact on student satisfaction. Garrison & Kanuka (2004) noted that
master's and doctoral students were more likely to rate online learning more positively, which may be due to their
advanced academic skills, greater experience with independent study, and higher intrinsic motivation [4]. Bernard et al.
(2009) conducted a meta-analysis that confirmed the importance of interaction and engagement in achieving positive
learning outcomes in online learning, emphasizing the need for meaningful communication and active student
participation [5].

Despite its benefits, online learning faces significant challenges. Garrison & Cleveland-Innes (2005) noted that
interaction alone is not sufficient for deep learning in online courses, emphasizing the importance of cognitive presence
and meaningful student participation. They argue that simply accessing content does not ensure effective learning if
students do not feel intellectually connected to the course [6]. Allen & Seaman (2016) identified technical difficulties,
lack of motivation, and limited student support as key barriers to successful online learning [7]. These issues are
particularly relevant in the context of rapid digital transition, where both students and faculty may struggle to adapt to
new technologies and teaching methods [8-10]. Recent research further emphasizes that classroom interaction mediates
the relationship between students’ perceived learning and satisfaction with online courses [11], suggesting that fostering
interaction remains essential even in virtual contexts.

Faculty attitudes towards online learning also play a key role in the success of digital education. Baran et al. (2011)
noted that faculty readiness for online teaching is a critical factor in the effectiveness of distance learning. This includes
not only technical skills but also the ability to engage meaningfully with students and provide timely feedback [12]. Al-
Fraihat et al. (2020) also noted that successful digital learning depends on the integration of appropriate technologies
and the ability to adapt teaching methods to online formats [13]. This finding aligns with the results of Shea et al. (2006),
who emphasized the significance of faculty presence in fully online and blended courses, underscoring the need for
ongoing professional development and support for faculty [14, 15]. The use of innovative technologies is closely related
to the effectiveness of distance education. Vaughan (2014) and Graham (2013) noted that blended learning can
significantly improve student engagement and academic performance by combining the best elements of traditional and
online learning [16, 17]. This approach enables greater flexibility and personalization, resulting in increased student
satisfaction and improved educational outcomes. Shea et al. (2006) also emphasized that integrating innovative tools,
such as virtual labs, interactive simulations, and Al-based platforms, can significantly enhance the quality of online
education [14]. In addition, the study by Slijepcevic & Huang (2025) demonstrated that faculty who engaged in
structured online course design training achieved significantly higher learning outcomes and student evaluations [18].

More recent studies continue to explore faculty perspectives in the post-pandemic era. For instance, Ahmed et al.
(2023) found that instructors’ satisfaction and readiness for online teaching remain highly dependent on institutional
digital support and the quality of professional development programs [19]. Similarly, a study by Yan et al. (2025)
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confirmed that teacher satisfaction in online teaching is shaped by motivational and hygiene factors, aligning with
Herzberg’s two-factor model [20].

The transition to online teaching has also increased stress levels among faculty. Watermeyer et al. (2021) reported
that the digital transformation caused by the COVID-19 pandemic has resulted in increased workload and stress for many
faculty, highlighting the need for institutional support, professional development, and mental health resources [21]. This
confirms the importance of creating a supportive work environment for faculty, as their well-being has a direct impact
on the quality of teaching and student learning outcomes. This is consistent with evidence from Cabrera et al. (2024),
which reported that educators’ emotional resilience and digital competence are key predictors of satisfaction with online
instruction [22].

Ultimately, assessment methods play a crucial role in determining student satisfaction and trust in online education.
Gikandi et al. (2011) emphasized the importance of transparent and fair assessment methods in building student trust
and supporting their academic achievement. They argue that clear assessment criteria, timely feedback, and opportunities
for self-assessment are essential to maintaining student motivation and engagement in the digital learning environment
[23].

Despite the significant amount of research on distance learning, several questions remain that require further
exploration. In particular, more data is needed on the impact of educational level and professional experience on the
acceptance of digital technologies, as well as on the long-term effects of distance learning on students’ academic
achievement and motivation. Furthermore, additional research is required to investigate the impact of cultural and social
factors on the effectiveness of online education, as well as the role of hybrid formats in the post-pandemic educational
landscape. Together, these studies offer a comprehensive understanding of the challenges and opportunities in distance
education, underscoring the need for continued research and innovation in this rapidly evolving field.

3- Material and Methods

The data for this study were collected through two separate online surveys conducted among faculty and students.
The survey covered students and faculty from 25 leading universities from all regions of Kazakhstan. The selection of
universities was based on a purposive sampling strategy to ensure representation of different types of higher education
institutions across Kazakhstan, including public, private, and regional universities. The sample included institutions with
active experience in implementing distance and blended learning formats during and after the COVID-19 pandemic.
Participation in the survey was voluntary, and invitations were distributed through official university mailing lists and
faculty networks. No randomization was applied at the institutional level, as the goal was to capture diverse experiences
rather than achieve strict proportional representativeness.

For the faculty survey, approximately 500 invitations were sent, and 327 valid responses were received after data
cleaning, resulting in a response rate of about 65%. For the student survey, around 800 invitations were distributed,
yielding 546 valid responses, corresponding to a response rate of nearly 68%. Duplicate and incomplete submissions
were excluded before analysis. This relatively high participation rate reflects strong engagement from both groups and
contributes to the reliability and robustness of the dataset.

The faculty survey included questions regarding the use of distance learning technologies, perceptions of the
advantages and disadvantages of such technologies, and overall satisfaction with the quality of online teaching. In total,
the responses of 327 respondents representing various positions such as assistants, associate professors, senior lecturers,
and professors with different lengths of service were analyzed in the faculty survey after data cleaning (Figure 1).
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Figure 1. Distribution of positions and work experience of faculty

The student survey aimed to collect information about their experience with distance learning, assess the quality of
online and offline lectures, and gather preferences for hybrid learning formats. In total, the student survey, after data
cleaning, analyzed the responses of 546 respondents, including undergraduate, graduate, and doctoral students studying
in various courses and programs at leading universities in Kazakhstan (Figure 2).
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Figure 2. Distribution of students’ level of education and course of study
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assess the impact of distance learning technologies on the quality of the educational process and students’

academic performance, as well as to identify the primary barriers to distance learning for teachers and students, the
following hypotheses were formulated.

H1:

H2:

Ha3:
H4:
H5:
H6:
H7:
H8:
H9:

There is a significant difference in the perception of the quality of online and offline lectures between
undergraduate and graduate students.

Students with a higher level of education (Master’s, Doctorate) are more likely to have a positive perception of
distance learning compared to undergraduate students.

Technical problems and lack of personal interaction are the main barriers to effective distance learning.

There is a significant relationship between student satisfaction and academic performance in distance learning.
Teachers positively assess the impact of distance learning despite technical and communication barriers.
Teachers with more experience are less likely to use innovative technologies in distance learning.

Students prefer hybrid learning formats.

Distance learning causes higher levels of stress among teachers.

Students’ trust in online assessments is positively correlated with their evaluation of the quality of online lectures.

The following statistical methods were used to test the research hypotheses:

Mann-Whitney U Test: used to test differences between two independent groups when the data do not meet the
requirements of normal distribution (used for H1).

ANOVA and t-test: used to assess differences between multiple groups or pairwise comparison of means (used
for H2).

Descriptive Analysis: helps identify key barriers to distance learning, such as technical problems and lack of face-
to-face interaction (used for H3).

Correlation Analysis: used to assess the strength and direction of the relationship between two quantitative
variables, such as satisfaction with distance learning and academic performance (used for H4 and H9).

Frequency Distribution Analysis: used to assess the opinions of teachers and students on various aspects of
distance learning (used for H5 and H7).

Chi-square test: used to test the relationship between categorical variables such as length of service and the use
of innovative technologies (used for H6).

Mean Comparison Test: used to assess differences in stress levels between teachers working online and offline
(used for H8).

Each of these methods was chosen based on the nature of the hypothesis and the level of measurement of variables,

which

allows for the most accurate and correct assessment of the stated research assumptions. Statistical analysis was

conducted using Python with packages SciPy, Pandas, and StatsModels to ensure precision and reproducibility of results.
Thus, the flowchart illustrates the research process used in this study (Figure 3). The process consisted of five main

stages.

The study followed a quantitative, survey-based methodology combining data collection, statistical analysis, and

interpretation.

Problem
identification and
objective formulation

Defining the research
goals and hypotheses
(H1-H9) related to
distance learning.

Questionnaire design
and sampling

Development of two
structured surveys for
students and faculty
across 25 Kazakhstani
universities.

4- Results

Data collection

Administration of the
surveys through online
forms, followed by data
cleaning and validation.

Statistical analysis

Application of Mann-
Whitney U Test, ANOVA,
Chi-Square Test,
Correlation Analysis, and
Descriptive Statistics using
Python.

Figure 3. Research Methodology Framework

Interpretation and
discussion

Synthesis of empirical

results, theoretical
implications, and policy
recommendations.

To test the hypothesis H1 about the difference in the perception of the quality of online and offline lectures between

undergraduate and graduate/doctoral students, the Mann-Whitney Test was used (Table 1, Figure 4).
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Table 1. Result of the Mann-Whitney Test

Lecture type U-statistic p-value
Online 5298.0 6622.0
Offline 0.0193 0.5001
Distribution of Online Lecture Quality Ratings by Education Level Distribution of Offline Lecture Quality Ratings by Education Level

"

| -
]

—_— +

Quality Ratings {1-10)
Quality Ratings {1-10)

2 + 2 4

L3 4

Doctoral Bachelor's Master's Doctoral Bachelor's Master's
Education Level Education Level

Figure 4. Distribution of quality assessments of online and offline lectures by level of education

The test results revealed a statistically significant difference in the perception of online lecture quality between
undergraduate and graduate students (p < 0.05). This confirms the hypothesis that students with a higher level of
education rate the quality of online lectures higher. This may be due to the higher level of independence and academic
expectations of graduate students, who are better adapted to online learning formats. At the same time, the analysis of
offline lecture assessments did not reveal significant differences between undergraduate and graduate students (p > 0.05),
indicating a similar perception of the quality of traditional education. Thus, hypothesis H1 is partially accepted, and it
can be concluded that the perception of lecture quality varies depending on the educational format and the level of
academic preparation of students, which should be taken into account when developing educational programs and
implementing new online teaching methods.

Analysis of variance (ANOVA) and t-tests were used to test hypothesis H2, concerning the influence of the level of
education on the perception of distance learning. Students' responses to the question "How do you assess the overall
impact of distance learning technologies on the quality of education?" were coded as follows:

e "Very positive" — 5;

¢ "Rather positive" — 4;
e "Neutral" - 3;

e "Rather negative" — 2;

e "Very negative" — 1.

Overall Impact of Distance Learning by Education Level

w
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+

Bachelor's Master's Dacteral
Education Level

Figure 5. Distribution of quality assessments of online and offline lectures by level of education

The results of the one-way analysis of variance (ANOVA) revealed statistically significant differences in the
assessments of the impact of distance learning on the quality of education among undergraduate, graduate, and doctoral
students (F = 11.40; p < 0.001) (Figure 5). This confirms Hypothesis H2, which posits that students with a higher level
of education, such as those holding master's and doctoral degrees, tend to assess the impact of distance learning more
positively.
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However, the results of paired t-tests showed that a significant difference was observed only between undergraduate
and graduate students. In contrast, the differences between graduate and doctoral students, as well as between
undergraduate and doctoral students, are not statistically significant (Table 2).

Table 2. Results of paired t-tests

Group t-statistic p-value
Bachelor-master -5.75 0.001
Master-doctoral 1.75 0.118

Bachelor-doctoral -0.59 0.578

These results suggest that the primary improvement in the perception of distance learning occurs during the transition
from undergraduate to graduate studies. In contrast, a further increase in academic level, to doctoral studies, does not
lead to significant changes in the perception of distance learning. Thus, hypothesis H2 that students with a higher level
of education perceive distance learning more positively is confirmed for graduate students compared to undergraduate
students. However, no significant differences were found between graduate and doctoral students, which may indicate
similar expectations and academic requirements at these levels of preparation.

To determine the main barriers to distance learning (hypothesis H3), a descriptive analysis of the answers to the
question "What disadvantages or problems have you encountered when using distance learning technologies?" was
conducted. Respondents in both groups could select multiple answers (Table 3).

Table 3. Most frequently mentioned barriers to distance learning by students and teachers

Barriers to distance learning for students '\rl_gggﬁ;ezf Barriers to distance learning for teachers ’\::sr;gﬁ;e(;f
Technical issues (problems with internet connection, software) 359 zs&gf;lefégblems (problems with internet connection, 266
Limited ability to interact with teachers and classmates due to the remote format. 257 Lack of personal contact and interaction with students 161
Lack of motivation due to lack of physical presence in classes 189 Difficulties in organizing group work and discussions 106
Lack of clarity and explanation of the material by teachers in the online format 170 Problems with motivating students 69
Feeling of isolation and lack of communication with classmates as a result of 17 Difficulties in assessing and monitoring knowledge 58

distance learning

The results of the analysis of the main barriers to distance learning, identified based on survey data from students and
teachers, show that technical problems and a lack of face-to-face interaction are the most frequently mentioned barriers.
These factors were highlighted as key barriers by both groups of respondents, which confirms hypothesis H3. Technical
problems include unstable internet connections, poor-quality equipment, and difficulties using various online learning
platforms. This is especially important for students who require constant access to educational resources and interactive
materials. A lack of face-to-face interaction was also noted as a significant barrier, especially among teachers, who face
difficulties in maintaining active interaction with students, motivating them, and monitoring progress in the online
format.

In addition, students identified barriers such as insufficient clarity of explanations and a lack of physical contact,
which can reduce the quality of material assimilation and engagement in the learning process. Teachers, in turn, also
noted difficulties in organizing group work and discussions, as well as problems with student motivation. Thus,
hypothesis H3 is confirmed: technical problems and lack of personal interaction are indeed the main obstacles to effective
distance learning, both among students and teachers. These results highlight the need to improve technical support,
develop more interactive learning materials and enhance online communication opportunities to minimize the impact of
these factors.

To test the hypothesis about the relationship between student satisfaction and academic performance in distance
learning, correlation analysis was used. The Pearson correlation coefficient was calculated between the answers to the
questions “How do you assess the overall impact of distance learning technologies on the quality of education?” and
“Evaluate the impact of distance learning on your academic performance.” The answers to both questions were coded
on a 5-point scale (Table 4).
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Table 4. Coding of answers to questions about satisfaction with distance learning and academic performance

Answer to the question *"How do you assess the overall impact ~ Answer to the question "Rate the impact of distance

of distance learning technologies on the quality of education?"  learning on your academic performance" Scale
Very positive My academic performance has improved significantly 5
Rather positive My academic performance has improved 4
Neutral | can't say exactly how my academic performance has changed 3
Rather negative I have not had a significant change in my academic performance 2
Strongly negative My academic performance has worsened 1

The Pearson correlation coefficient between students' satisfaction with distance learning and their academic
performance is 0.33 (p-value = 0.00001). The positive value of the correlation coefficient (0.33) indicates a moderate
positive relationship between satisfaction with distance learning and students’ academic performance. Since the p-value
is significantly less than the significance level (p < 0.05), this relationship is statistically significant, which confirms
hypothesis H4 (Figure 6). This means that students who assess the impact of distance learning on the quality of education
as more positive also report higher academic performance on average.

Correlation Between Satisfaction and Academic Performance
5.0
4.5F
40t
350
3.00
250
2.0F
1.5F

1.0r

2.0 2.5 3.0 3.5 4.0 4.5 5.0
Satisfaction (1 - Very Negative to 5 - Very Positive)

Performance (1 - Significant Decline to 5 - Significant Improvemer

Figure 6. Correlation between students’ satisfaction with distance learning and their academic performance

This result can be attributed to several factors. First, high satisfaction with distance learning is usually associated with
better comprehension of educational materials, more comfortable learning conditions, and high levels of engagement.
Second, students who feel confident in the online environment are better able to cope with academic assignments and
utilize educational resources more effectively. However, the correlation coefficient of 0.33 indicates that this relationship
is not strong, which suggests the influence of other factors, such as personal motivation, organizational skills, access to
resources, and the quality of teaching. This may also reflect individual differences in adaptation to digital learning
formats. Thus, hypothesis H4 is confirmed: there is a significant positive relationship between students' satisfaction with
distance learning and their academic performance. Frequency analysis was used to test hypothesis H5 about faculty’s
opinions on the impact of distance learning. The distribution of ratings is presented in Table 5.

Table 5. Distribution of faculty's ratings on attitudes towards distance education

Rating and coding Number of responses Statistical indicators
Very positive - 5 101 Mean of ratings: 3.94 (between
Rather positive — 4 129 "Rather positive" and "Neutral")
Neutral -3 7 Standard deviation: 0.89 (moderate
Rather negative — 2 20 variability of opinions)
Strongly negative — 1 2 Median: 4.0 (Rather positive)

The results of the analysis of faculty perceptions of the impact of distance learning on the quality of education confirm
hypothesis H5, which posits that teachers generally evaluate distance learning positively, despite existing technical and
communication barriers. The average assessment of the impact of distance learning was 3.94 (between "Rather Positive"
and "Neutral™), which indicates the prevalence of positive opinions among teachers. The median value is also 4.0, which
corresponds to the category "Rather Positive", confirming the overall positive attitude.
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The most significant number of faculty (129) rated distance learning as "Rather Positive", and another 101 teachers
rated it as "Very Positive". However, a significant proportion of respondents (75 people) expressed a neutral attitude,
which may indicate mixed impressions, probably related to technical and organizational problems. However, it should
be noted that 20 teachers rated distance learning as "Rather Negative", and another two teachers provided very negative
assessments, indicating the presence of significant barriers and difficulties for some groups of teachers. Thus, hypothesis
H5 is confirmed: the majority of teachers (70.3%) positively assess the impact of distance learning, despite the existing
technical and communication barriers.

To test Hypothesis H6, which posits that the length of service of teachers affects their propensity to use innovative
technologies in distance learning, a chi-square test was chosen. The chi-square test is used to test the statistical
relationship between two categorical variables. In this case:

Variable 1: Length of service of teachers (categorical, includes categories "Less than 1 year", "1-3", "3-5 years",
"More than 5 years").

Variable 2: Innovative technologies used (categorical, includes categories such as "Artificial intelligence", "Virtual
reality", "Interactive platforms", etc.).

The primary objective of hypothesis H6 is to determine whether a relationship exists between the length of service
and the use of innovative technologies, specifically whether these variables are dependent or independent. The chi-square
test enables us to answer this question, as it is based on the analysis of a contingency table that displays the frequencies
of technology use among teachers with varying lengths of service. This approach enables us to consider all possible
combinations of length of service and types of technology.

The results of the chi-square test for hypothesis H6 showed that the relationship between the length of service of
teachers and their propensity to use innovative technologies in distance learning is not statistically significant (y2 = 14.50,
p = 0.992). This means that the use of innovative technologies is not dependent on the length of service of the teacher,
and more experienced teachers are not necessarily less likely to incorporate innovations into their teaching practice.

The lack of a significant relationship may be due to several factors. Firstly, many universities actively invest in
improving the digital literacy of all teachers, regardless of their length of service, which helps reduce the differences
between young and experienced teachers in their use of innovation. Secondly, modern educational platforms are often
designed with ease of use in mind, which reduces barriers to implementing innovations, even among teachers with
limited experience in digital technologies. Ultimately, the adoption of new technologies may depend not only on the
length of service but also on personal motivation, academic interests, and the readiness to adapt to digital transformation.
Thus, hypothesis H6 is not confirmed: the length of service of teachers does not have a significant impact on their
propensity to use innovative technologies in distance learning. This emphasizes the importance of creating conditions
for equal access to innovative tools and continuous professional development of teachers, regardless of their experience.
To test hypothesis H7, about students' preference for learning Frequency analysis was used in the hybrid format. The
results are presented in Figure 7.

300 ~ 282
» 250 A
2
=
2
$ 200 -
1=
]
g
< 150 A
2
@n
s
5 100 A 9 84
E
E 59
N . .
Yes, | would prefer to study ~ No, | prefer completely No, | prefer completely I don't care,  am ready to | find it difficult to answer
both in the classroom and  offline classroom learning. remote learning. study in any format that is this question.
remotely. offered.

Figure 7. Students’ responses on their preference to study in a hybrid format
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The results of the analysis of students’ preferences regarding the hybrid learning format confirm Hypothesis H7,
which posits that the majority of students indeed prefer hybrid formats that combine both classroom and distance
learning.

According to the data obtained, 282 students (the largest group) expressed a clear preference for the hybrid format,
which indicates a high demand for a flexible learning model. Hybrid formats enable the combination of the benefits of
personal interaction with teachers and classmates, characteristic of the offline format, with the convenience of remote
access to educational materials and lectures. However, a significant portion of students (91 people) still prefer an
exclusively traditional, offline learning format, which may be due to better comprehension of the material through
personal interaction, improved concentration in the classroom, and the high quality of practical classes. It is interesting
to note that 84 students prefer fully distance learning, which emphasizes the need to continue developing and supporting
online formats even after returning to normal conditions. Additionally, 59 students indicated that the format of the
training does not matter to them, which may suggest that these students are flexible and adaptable to various teaching
methods. Thus, hypothesis H7 is confirmed: the majority of students (51.6%) prefer hybrid training formats, which
emphasizes the importance of developing flexible educational models that combine the advantages of offline and online
formats.

The method of comparing mean values was used to test hypothesis H8 regarding the level of stress among teachers
in the distance learning format. Responses of teachers to the question "How do you rate the level of fatigue and stress
of a teacher during distance learning compared to offline learning?" were coded as follows: “Noticeably more fatigue
and stress during distance learning” — 5, “Slightly more fatigue and stress during distance learning” — 4, “Equal fatigue
and stress in both distance and offline formats” — 3, “Less fatigue and stress during distance learning” — 2. The answer
“I don’t know” was excluded from the analysis due to uncertainty.

The results of the analysis of teachers’ stress levels during distance learning support the hypothesis HS, which states
that distance learning causes higher levels of stress compared to the traditional offline format. The average stress level,
calculated based on teachers’ assessments, was 3.26 (above the neutral value of 3), corresponding to the category “A
little more tired and stressed”. The standard deviation of 1.02 indicates moderate variability of opinions, which may
reflect the diversity of teachers” working conditions, individual differences in adaptation to online formats, and the level
of technical training.

The results of the t-test (t = 4.49, p < 0.001) confirm that this difference is statistically significant, which allows us
to reject the null hypothesis that the average stress level is equal in online and offline formats (Table 6). This finding is
consistent with previously identified barriers to distance learning, including technical issues, a lack of personal
interaction, and an increased workload for teachers when transitioning to digital teaching methods. Thus, hypothesis H8
is confirmed: distance learning does indeed cause higher levels of stress among teachers compared to traditional
education. These results underscore the need to develop measures that support teachers, including enhancing digital
infrastructure, providing training in new distance teaching methods, and implementing more flexible working conditions
to mitigate stress.

Table 6. Distribution of faculty's ratings on attitudes towards distance education

Indicator Mean value Standard deviation Median t-statistic p-value

Value 3.26 1.02 3.0 4.49 0.00001

The correlation analysis method was used to test Hypothesis H9, which examined the relationship between students’
trust in online assessments and their evaluation of the quality of online lectures. The variables chosen for the correlation
analysis were the questions “What is your level of satisfaction with the accuracy (correctness) of the assessments given
by teachers in the online format?” and “Evaluate the quality of online lectures and practical classes”. Both of these
questions were rated by students on a Likert scale, ranging from 1 (very low) to 10 (very high), which allowed for the
quantitative measurement of their subjective perception of the quality of education.

The Pearson correlation coefficient, calculated based on these ratings, was 0.61, indicating a moderate positive
relationship between trust in grades and the perceived quality of online lectures (Figure 8). This means that students
who have more confidence in the accuracy and fairness of online grades also tend to rate the overall quality of online
lectures higher. Furthermore, the p-value < 0.001 confirms that the detected relationship is statistically significant,
allowing us to reject the null hypothesis that these two factors are independent. Thus, hypothesis H9 is supported: there
is a significant positive relationship between students’ trust in online grades and their perception of the quality of online
lectures. This highlights the need for a transparent, fair, and objective grading system to improve the overall perception
of online learning.

Page | 445



Emerging Science Journal | Vol. 9, Special Issue, 2025

Correlation Between Trust in Online Grades and Perceived Quality of Online Lectures
10

Quality of Online Lectures (1-10)

2 4 6 8 10
Trust in Online Grades (1-10)

Figure 8. Correlation between students’ trust in online grades and their perceived quality of online lectures

5- Discussion

The results of this study are generally consistent with existing research, while also highlighting some new aspects
that warrant further investigation. The confirmation of hypothesis H1, that master's degree students evaluate the quality
of online lectures more positively than undergraduate students, is consistent with studies showing that older students are
generally better prepared for independent learning and more adept at adapting to digital formats [1, 3]. This result
underscores the importance of considering students’ academic preparation levels when designing distance courses.

The results of hypothesis H2 are also consistent with previous studies, which show that students with a higher level
of education (i.e., master's and doctoral students) have a more positive perception of distance learning due to better self-
organization skills and higher motivation [4, 5]. However, the lack of significant differences between master's and
doctoral students may be due to the already formed academic skills and high degree of independence of these students.

The support for hypothesis H3 that technical problems and lack of face-to-face interaction are the main barriers to
effective distance learning is consistent with the findings of studies such as Garrison & Cleveland-Innes (2005) and
Allen & Seaman (2016), which highlight the importance of technological infrastructure and social interaction for
successful online learning [6, 7]. This highlights the need to enhance digital infrastructure and develop more engaging
learning formats.

The moderate positive correlation found in hypothesis H4 between satisfaction with distance learning and students’
academic performance is consistent with the findings of authors such as Yukselturk & Bulut (2007), who note that
satisfied students tend to demonstrate better academic results [24]. However, the moderate strength of this relationship
highlights that other factors, including personal motivation, access to resources, and the quality of teaching, also
influence academic performance.

The confirmation of hypothesis H5, that teachers have a positive perception of distance learning despite existing
technical and communication barriers, is consistent with the results of studies that indicate a gradual adoption of digital
technologies by teachers [12, 13]. However, the presence of a significant number of neutral and negative reviews
suggests a need for additional support for teachers.

Cultural and institutional factors in Kazakhstan play a distinctive role in shaping perceptions of distance learning
compared to Western higher education systems. The traditional emphasis on face-to-face instruction, hierarchical
teacher—student relationships, and a preference for collective learning often lead students to value direct interaction and
immediate feedback more strongly. Consequently, the absence of physical presence in online settings can be perceived
as a reduction in academic quality and engagement. Institutional factors also contribute to these perceptions: universities
in Kazakhstan are at different stages of digital transformation, and disparities in infrastructure, teaching support, and
access to modern platforms may influence satisfaction levels. In contrast, many Western universities possess long-
established online education ecosystems and pedagogical frameworks, resulting in higher digital readiness and
acceptance of remote learning. At the same time, the strong sense of community and adaptability observed among
Kazakhstani faculty and students fosters resilience and motivation during the transition to online education. These
contextual differences highlight the need to design digital education strategies that are culturally responsive and tailored
to local institutional realities.

The results of hypothesis H6 showed that teachers’ experience does not have a significant impact on their propensity
to use innovative technologies, which is consistent with the findings of studies such as Shea et al. (2006), who note that
the use of technology depends more on readiness for change than on experience [14]. The confirmation of hypothesis
H7, that most students prefer hybrid learning formats, also supports the findings of studies such as VVaughan (2014) and
Graham (2013), which highlight the benefits of a hybrid approach in enhancing student engagement [16, 17].
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The strong preference for hybrid learning formats — expressed by more than half of surveyed students — suggests the
need to identify an optimal balance between online and face-to-face components. Evidence from both this study and
prior literature indicates that a ratio of approximately 60—70% in-person learning combined with 30—40% online
instruction yields the most favorable outcomes in terms of satisfaction, motivation, and academic performance. Such a
structure maintains the benefits of direct interaction, peer collaboration, and instructor feedback while preserving the
flexibility and accessibility of digital environments. Online components can be most effective when used for theoretical
content delivery, self-paced learning, and formative assessment, whereas classroom sessions should focus on discussion,
problem-solving, and applied practice. Universities could institutionalize hybrid timetables where digital and physical
sessions are complementary rather than substitute. Implementing this balanced model requires coordinated scheduling,
technological reliability, and pedagogical training for instructors to design integrated, student-centered hybrid courses.

The confirmation of hypothesis H8 regarding higher levels of teacher stress in distance learning contexts is consistent
with research findings, such as those of Watermeyer et al. (2021), who found that teachers often face increased workload
and stress in the context of the digital transformation of education [21].

The confirmation of higher stress levels among teachers in distance learning contexts highlights the need for stronger
institutional support mechanisms. Universities should establish structured mental health and well-being programs,
including access to counseling services, stress management workshops, and peer-support networks. Regular
psychological assistance can help educators manage the challenges associated with remote teaching, workload
imbalance, and digital fatigue. In addition, administrative workload optimization is crucial — automating routine
academic reporting and streamlining communication channels can significantly reduce cognitive overload. Continuous
professional development programs should also be implemented to strengthen teachers’ confidence in using digital tools,
interactive platforms, and assessment technologies. Institutional policies must encourage a supportive work culture that
recognizes teaching efforts in digital formats through flexible scheduling, workload redistribution, and performance-
based incentives. Collectively, these measures can mitigate stress, increase job satisfaction, and enhance the overall
quality of teaching in the digital environment.

Finally, the confirmation of hypothesis H9, which suggests a significant positive relationship between students’ trust
in grades and their perception of the quality of online lectures, supports the findings on the importance of a transparent
and fair assessment system [23]. This highlights the need to create clear assessment criteria and transparent feedback
procedures to improve the overall perception of distance learning.

These results confirm the importance of a comprehensive approach to the development of distance education,
including enhancing the digital infrastructure, increasing the digital literacy of teachers and students, and developing
more flexible and engaging learning formats.

In the long term, the pandemic-driven shift to digital education is likely to produce complex effects on academic
integrity, social skills, and the overall quality of education. While digital platforms have expanded access and flexibility,
they have also created new challenges for maintaining academic honesty. The widespread use of online assessments
increases the risk of plagiarism and unauthorized assistance, emphasizing the need for transparent evaluation systems,
proctoring technologies, and ethical awareness among students. In terms of social and communication skills, prolonged
reliance on remote formats may weaken students’ interpersonal competencies, teamwork abilities, and emotional
intelligence, which are typically developed through in-person interaction and campus engagement. To mitigate these
effects, universities should integrate collaborative online learning environments and blended activities that foster peer
dialogue and mentorship. Regarding educational quality, the long-term impact depends on how effectively institutions
adapt pedagogy, teacher training, and digital infrastructure. If online learning remains interactive, well-structured, and
inclusive, it can sustain or even enhance educational quality. Conversely, if digital tools are used without pedagogical
redesign or support for teachers, disparities in engagement and learning outcomes may widen. Therefore, sustaining
academic integrity, communication skills, and quality standards in digital education will require a continuous balance
between technological innovation and human-centered pedagogy.

The findings of this study underline the urgent need for targeted policy interventions to reduce the digital divide
within the higher education sector. First, infrastructure investment should be prioritized to ensure stable, high-speed
internet access across all regions, including smaller towns where connectivity remains limited. The establishment of
shared digital resource centers and cloud-based learning platforms could help equalize opportunities for students and
faculty. Second, capacity-building and training programs are essential for improving digital literacy among both students
and academic staff. Continuous professional development in online pedagogy, data management, and interactive content
creation would enhance teaching quality and user confidence. Third, funding mechanisms should incentivize universities
to modernize their technological base, support low-income students with subsidized access to devices, and promote
public—private partnerships for developing educational technology solutions. Finally, policies must encourage the
integration of hybrid and blended learning models as part of national education strategies, balancing technological
innovation with human-centered pedagogy. These interventions would not only bridge the digital gap but also contribute
to the long-term sustainability and inclusiveness of higher education in Kazakhstan.
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6- Conclusion

This study investigated the impact of distance learning on the quality of higher education in Kazakhstan from the
perspectives of both students and faculty. Based on quantitative survey data collected from 25 universities, nine
hypotheses were tested to examine satisfaction, performance, and barriers related to online education. The results
showed that graduate students tend to evaluate online learning more positively than undergraduate students, largely due
to their higher level of self-regulation, motivation, and academic independence. A moderate but statistically significant
correlation was found between student satisfaction and academic performance, confirming that interactive and well-
structured digital environments enhance learning outcomes. Both students and teachers highlighted technical issues and
reduced personal interaction as the main obstacles to effective distance learning. Faculty members generally
demonstrated positive attitudes toward digital teaching formats, though they also reported higher workload and stress
levels, emphasizing the need for institutional and psychological support mechanisms.

The findings enrich the existing literature on digital transformation in higher education and confirm the relevance of
pedagogical and technological integration in ensuring learning effectiveness. From a theoretical standpoint, the study
supports the applicability of the Community of Inquiry model and Technology Acceptance frameworks in understanding
the relationship between satisfaction, engagement, and performance. Practically, the results highlight the importance of
developing hybrid learning models that combine the flexibility of online education with the communicative benefits of
face-to-face interaction. Universities should prioritize investments in digital infrastructure, provide continuous
professional development for faculty, and implement student-centered digital strategies to ensure sustainability and
inclusiveness in higher education. Future research may extend this analysis through longitudinal data and cross-country
comparisons to better understand the long-term influence of digital learning environments on academic success and
institutional performance.
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