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Abstract. This research aims to investigate the components influencing pro-
fessional students’ perceptions of their online learning experiences and to evaluate 
the quality of online learning in relation to student satisfaction. The study employed 
structural equation modeling (SEM) and partial least squares SEM (PLS-SEM) anal-
ysis. A purposive sampling method was used to select respondents, comprising 3,206 
students from various vocational schools in Kazakhstan who participated in an online 
survey. The findings indicate that communication, digital media, interaction, facili-
ties, and instructional support directly affect the quality of online learning. To ensure 
that students have a positive online learning experience, institutions offering online 
education must prioritize these key components for effective implementation. Fur-
thermore, instructors should focus on enhancing the quality of online learning to im-
prove student satisfaction.
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Аннотация. Бұл зерттеу кәсіптік білім алушы студенттердің онлайн 
оқытуды қабылдауына әсер ететін факторларды және онлайн оқыту 
сапасының олардың академиялық үлгеріміне ықпалын талдауға бағытталған. 
Зерттеуді жүргізу үшін құрылымдық теңдеулерді модельдеу (SEM) және ең 
кіші квадраттардың ішінара талдауы (PLS-SEM) әдістемелері қолданылды. 
Респонденттерді іріктеу мақсатты іріктеу әдісі арқылы жүзеге асырылып, 
Қазақстанның әртүрлі кәсіптік білім беру мекемелерінен онлайн сауалнамаға 
қатысуға қызығушылық танытқан 3206 студент-дублерді қамтыды. Зерттеу 
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нәтижелері коммуникация, заманауи медиа құралдары, өзара әрекеттесу, 
оқу кабинеттерінің жабдықталуы және оқу жаттығуларының сапасы онлайн 
оқытудың жалпы сапасына ерекше әсер ететінін көрсетті. Осыған орай, онлайн 
оқытуды ұсынатын білім беру мекемелері студенттердің оң тәжірибесін 
қамтамасыз ету үшін аталған негізгі компоненттерге басымдық беруі қажет. 
Сонымен қатар, оқытушылар онлайн оқыту сапасын арттыруға баса назар 
аударуы тиіс, бұл студенттердің өзін-өзі дамытуы мен академиялық жетістіктері 
үшін маңызды болып табылады. 

Түйін сөздер: онлайн оқыту, коммуникация, медиа, өзара әрекеттесу, 
білім
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Аннотация. Это исследование было направлено на изучение 
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факторов, влияющих на восприятие студентами-профессионалами своих 
онлайн-занятий, и на оценку качества онлайн-обучения, которое влияет 
на успеваемость студентов-дублеров. В исследовании использовались 
методы моделирования вспомогательных условий (SEM) и дробного анализа 
наименьших квадратов (PLS-SEM). Для отбора респондентов был использован 
метод целенаправленной выборки, включающий 3206 студентов-дублеров 
из различных профессиональных учебных заведений Казахстана, которые 
проявили интерес к веб-обзору. Результаты исследования показывают, что 
коммуникация, современные медиа, взаимодействие, кабинеты и учебные 
упражнения оказывают особое влияние на качество онлайн-обучения. Чтобы 
гарантировать, что студенты-дублеры получат положительные впечатления от 
онлайн-обучения, школы, рекламирующие онлайн-обучение, должны уделять 
приоритетное внимание этим фундаментальным компонентам. Более того, пре-
подавателям следует сосредоточиться на повышении качества онлайн-обуче-
ния, чтобы добиться значительных успехов в самореализации дублеров.

Ключевые слова: онлайн-обучение, коммуникация, медиа, 
взаимодействие, знания
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Introduction
In the context of the COVID-19 pandemic, online learning has become in-

creasingly significant in education. The Kazakhstan government implemented a pol-
icy to close schools to prevent virus transmission, instructing all schools to continue 
teaching and learning through online platforms (Alqahtani et al., 2020: 5261–5280).

Similarly, schools in Kazakhstan have been striving to provide the necessary 
facilities to support the implementation of online learning. Despite these efforts, nu-
merous studies have identified challenges faced by students, many of whom prefer 
traditional face-to-face learning over online methods (Anderson et al., 2017: 89–105). 

Research has established a correlation between student satisfaction and learn-
ing outcomes. Consequently, it is essential to assess the quality of online learning 
from the students’ perspective to determine their satisfaction with this mode of edu-
cation (Cheng et al., 2019: 103–147).

Numerous studies have examined the factors influencing students’ online 
learning experiences. Among these, tutorials are identified as a significant determi-
nant of student satisfaction and perceived learning in online education (Demirkol et 
al., 2018: 75–89).

The effectiveness of online learning delivery by teachers, along with students’ 
perceptions of this educational mode, is essential for enhancing its quality and in-
creasing student satisfaction. (Garrison et al., 2020: 320). Critical components of on-
line learning environments include effective communication between teachers and 
students, the integration of digital media, and the availability of support facilities. 
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Despite students’ general acceptance of online learning, many express dissat-
isfaction with the quality of interactions with their teachers and peers. This study fo-
cuses specifically on vocational students’ perspectives on online learning. Tradition-
ally, vocational education depends on face-to-face communication, hands-on practice 
in workshops, and teamwork (Lin et al., 2022: 4321–4340). 

However, the pandemic has necessitated adaptations to these conventional 
teaching strategies and practices.

Many countries have attempted to adapt learning strategies from convention-
al education to online formats. Previous research has shown that online vocational 
learning provides a unique experience for vocational students (Park 2019: 12–22).

Additionally, some studies indicate that vocational schools can successfully 
conduct online learning and achieve their educational objectives. This suggests that 
the challenges associated with implementing online vocational learning can be trans-
formed into opportunities, although further research is needed in various areas. 

This study aims to analyze the factors influencing student satisfaction in on-
line vocational learning in Kazakhstan and offers recommendations for teachers on 
managing online vocational education (Picciano 2022: 101–123). 

The development of vocational learning should consider and implement re-
forms driven by systematic strategies and their practical application. Therefore, ex-
amining the quality of online vocational learning is essential to better understand the 
challenges and opportunities involved (Siemens 2020: 12–19).

Materials and Methods
Quantitative methods were utilized in this study to identify the factors affect-

ing the quality of online vocational learning and student satisfaction (Sun et al., 2021: 
1–22). 

The study examines various elements influencing students’ online learning 
experiences, including communication, digital media, interaction between students 
and teachers, facilities, and tutorials. 

Partial least squares structural equation modeling (PLS-SEM) analysis was 
employed to predict and explain the relationships between multiple variables. The 
developed research model is depicted in Figure 1.

Fig. 1. Research Model
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The population investigated in this study consisted of vocational students in 
Kazakhstan. Purposive sampling was used to select respondents who had experience 
with online vocational learning. 

The sample size was estimated using the “10-times rule” method, a common 
approach in PLS-SEM sample size determination. As a result, the study included 
3206 vocational students from Kazakhstan.

Data collection for this study was conducted using an online questionnaire. 
The instrument was based on factors influencing students’ online learning experienc-
es, as adapted from several studies (see Table 1). 

The research questionnaire utilized a Likert scale ranging from 1 to 4, with 
indicators from “strongly disagree” to “strongly agree”.

Table 1. Research Instrument
Model construct Code Item

Communication C1 Teachers need good communication skills to manage 
online learning.

C2 Teachers need good communication skills to solve prob-
lems in online learning.

C3 Students are active in responding to teacher explana-
tions.

Digital media DM4 Teachers use digital media as a tool for online learning.

DM5 Teachers can use the features of digital media used in 
online learning.

DM6 Students can operate digital media as recommended by 
the teachers.

DM7 Students can use digital media features recommended 
by the teachers.

DM8 The use of digital media in online learning is very im-
portant.

DM9 The use of digital media can facilitate online learning.

DM10 The use of digital media can increase the ease of learn-
ing online.

Interaction I11 Students can use appropriate language when interacting 
online.

I12 Students can behave well when interacting online.

Facilities F13 Electronic devices are indispensable for online learning.

F14 Internet access is indispensable for online learning.

F15 Online classes are indispensable for online learning.

Tutorials T16 The role of the teacher as a facilitator is indispensable in 
online learning.

T17 The teacher’s ability to provide guidance is indispens-
able in online learning.

T18 Online learning needs to be designed by the teacher as 
an activity-oriented, discussion-based class.
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Online learning 

quality

OLG19 Good learning management is indispensable in online 
learning.

OLG20 A communicative teaching and learning process is indis-
pensable in online learning.

OLG21 Student responses are needed to boost online learning.

Student satisfaction SS22 Provision of facilities is indispensable in online learning.

SS23 Communication between teachers and students is indis-
pensable in online learning.

SS24 The teacher’s ability to manage online classes is indis-
pensable in online learning.

SS25 Teacher responsiveness is indispensable in online learn-
ing.

This study utilized demographic analysis and PLS-SEM as its analytical tech-
niques. The process began with an examination of the respondents’ demographic 
data. Following this, PLS-SEM was conducted to assess both the measurement and 
structural models.

The measurement model was evaluated using tests for convergent validity, 
composite reliability, average variance extracted (AVE), and discriminant validity. 

For the structural model, the analysis included evaluating path coefficients 
(β), effect size (f²), coefficient of determination (R²), and t-statistics. Convergent va-
lidity was examined by assessing the correlation between indicators and their respec-
tive constructs. 

Composite reliability was measured to assess the consistency of the con-
structs. AVE was used to assess convergent validity, while discriminant validity by 
examining cross-loadings to ensure each reflective indicator accurately represents its 
intended construct.

This process involved examining cross-loadings to compare indicators with 
their associated constructs. Path coefficients (β), effect size (f²), coefficient of deter-
mination (R²), and t-statistics were used to assess the strength and significance of the 
relationships between constructs.

The path coefficient (β) defines the nature of the relationship, while effect size 
(f²) measures its magnitude. The coefficient of determination (R²) indicates the extent 
to which an exogenous variable explains an endogenous variable, and t-statistics are 
used to assess hypotheses by evaluating p-values.

	Results
Table 2 presents the results of the demographic analysis, detailing the profile 

of the study’s respondents. The study encompassed 3,206 vocational students from 
various vocational schools across Kazakhstan. The data reveal that 48.9 percent of the 
respondents were male, while 51.1 percent were female. 

Furthermore, 44.8 percent of the participants had engaged in two years of 
online vocational learning. This study employs partial least squares (PLS) analysis to 
evaluate the research model.

In the measurement model, composite reliability (CR) was used to assess con-
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struct reliability, convergent validity was evaluated by examining indicator loadings 
and AVE, and discriminant validity was assessed by analyzing cross-loadings.

Discriminant validity was evaluated by analyzing cross-loading values.

Table 2. Profiles of Respondents
Demographic Frequency (N=3206) Percentage (%)

Gender

Male 1567 48,9
Female 1639 51,1

Length of time in online learning.
<1 Year 636 19,8
1 Year 792 24,7
2 Year 1436 44,8

>1 
Year

342 10,7

Table 3. Assessment of Measurement Model
Model construct Measurement item Outer loading CR AVE

Communication C1 0,842 0,875 0,699
C2 0,868
C3 0,798

Digital media DM4 0,768 0,924 0,633
DM5 0,800
DM6 0,793
DM7 0,821
DM8 0,801
DM9 0,815
DM10 0,770

Interaction I11 0,928 0,926 0,862
I12 0,930

Facilities F13 0,845 0,861 0,673
F14 0,824
F15 0,791

Tutorials T16 0,863 0,895 0,739
T17 0,869
T18 0,847

 

quality

OLG19 0,885 0,900 0,751

OLG20 0,873
OLG21 0,842
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Student satisfaction SS22 0,812 0,910 0,717
SS23 0,854
SS24 0,864
SS25 0,856

Table 3 demonstrates that the composite reliability (CR) values for each con-
struct have surpassed the recommended threshold of 0.7, indicating that the indicators 
exhibit strong internal consistency and reliability. 

Additionally, the loading values for all indicators have exceeded the minimum 
threshold of 0.7, confirming that the constructs meet the required criteria. Further-
more, the average variance extracted (AVE) values are above the minimum criterion 
of 0.5, indicating that all constructs fulfill the necessary requirements.

The results of the discriminant validity test are satisfactory, as the correlation 
between each variable is less than the square root of the AVE for that variable. Con-
sequently, the constructed research model meets the necessary criteria and exhibits 
strong statistical properties.

Moreover, the model was tested using f² values to evaluate the strength of re-
lationships between constructs, with f² values of 0.35, 0.15, and 0.02 indicating large, 
medium, and small effects, respectively. The f² results suggest a significant impact 
between the constructs of online learning quality and student satisfaction.

A direct impact exists between the construct of instructional activities and 
online learning quality, while a small effect is found in the relationship between the 
constructs of communication, digital media, interaction, and facilities on the develop-
ment of online learning quality.

Furthermore, the structural model was tested, and the results for R² values of 
0.67, 0.33, and 0.19 were interpreted as substantial, moderate, and weak, respectively.

The R² results show that the variance explained in online learning quality is 
0.712. Thus, the combined impact of communication, self-directed learning, digital 
media, interaction, facilities, and instructional activities accounts for 71.2 percent of 
the variance, indicating that this model is substantial.

Similarly, the R² value for student satisfaction is 0.656, indicating that online 
learning quality explains 65.6 percent of the variance. Therefore, the model is con-
sidered moderate.

The study used the path coefficient test to assess the strength of the relation-
ship between dependent and independent variables. The research hypotheses were 
evaluated based on the results of the t-statistics test using the bootstrapping method.

A confidence level of 95 percent was used with a significance level (α) = 0.05. 
Hence, the hypothesis testing results were considered “supported” if the p-value was 
< 0.05. The structural model testing results are presented in Table 4.

Table 4. Assessment of Structural Model
Hypothesis Path β F2 R2     P 

values
Decision

H1 Communication-> Online 
learning quality

0,126 0,025 0,712 0,000 Supported
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H2 Digital media-> Online 
learning quality

0,177 0,035 0,712 0,000 Supported

H3 Interaction-> Online 
learning quality

0,134 0,026 0,712 0,000 Supported

H4 Facilities ->Online learning quality 0,144 0,025 0,712 0,000 Supported
H5 Tutorials ->Online learning quality 0,381 0,172 0,712 0,000 Supported
H6 Online learning quality-> 

Student satisfaction
0,810 1,910 0,656 0,000 Supported

Discussion 
The research findings establish an important framework for improving the 

quality of online vocational learning for vocational students.
The six proposed hypotheses address crucial factors such as communication, 

digital media, interaction, facilities, and tutorials, all of which directly impact the 
quality of online vocational learning and student satisfaction.

Statistical results indicate that the quality of online learning significantly im-
pacts student satisfaction, with establishing it as a key determinant of students’ satis-
faction with this mode of education. 

Previous studies also support the finding that the quality of online learning 
affects student satisfaction. Consequently, educators should prioritize improving the 
quality of online learning to enhance student satisfaction.

Among the primary determinants of the quality of online vocational learning 
include the tutorial constructs, which assess the teacher’s role as a facilitator, their 
ability to provide guidance, and the design of the class as an activity-oriented discus-
sion forum. 

This construct highlights the need to revise criteria and class design for online 
learning. Several researchers agree that tutorials in online education should be adapt-
ed to better suit the online learning environment. 

Consequently, teachers are encouraged to reassess their teaching strategies by 
focusing on their facilitative role and enhancing guidance for students participating 
in online activities. 

Additionally, teachers are advised to adopt more creative and interactive class 
designs by adopting a design that prioritizes discussion and is activity-oriented, there-
by increasing student engagement in online learning.

Another critical factor affecting the quality of online learning is digital media. 
This construct evaluates both the availability of digital media as a tool in online edu-
cation and the proficiency of teachers and students in utilizing it. 

Recent studies have supported the assertion that digital media use directly 
impacts of digital media on student satisfaction in online learning. The findings of 
this study underscore the importance of digital media in online education, while also 
emphasizing the need to focus on the competencies of both teachers and students in 
effectively using digital media. 
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Properly utilized digital media can significantly aid teachers and students in 
achieving their online learning objectives.

This study also identified a correlation between the availability of facilities 
and the quality of online learning. This construct assesses the support infrastructure 
for online education, including internet resources essential for its implementation. 

Effective online learning requires ensuring that the necessary facilities are 
available to provide adequate support for both teachers and students in organizing and 
participating in online education. 

Recent research has emphasized the importance of both peer-to-peer and stu-
dent-teacher interactions in the context of student learning. 

The findings indicate that interaction is a significant factor influencing the 
quality of online learning. In this study, including the appropriateness of language 
use and behavioural norms within online learning environments. Consequently, it is 
essential to closely monitor and evaluate these interactions to enhance the quality of 
online learning.

Numerous studies have identified communication as a critical factor in online 
learning. Effective communication is essential for fostering a positive and engaging 
classroom environment.

Conclusion
Numerous studies have empirically investigated student satisfaction with on-

line learning. This research integrates factors identified in previous studies—such as 
communication, digital media, interaction, facilities, and tutorials — to evaluate the 
quality of online vocational learning and its impact on student satisfaction.

Educators should take into account these findings when designing strategies 
for online vocational education. Enhancing  the quality of online learning in voca-
tional settings can significantly improve the effectiveness of the teaching and learning 
process.

The study concludes that communication, digital media, interaction, facilities, 
and tutorials each have a significant and positive impact on the quality of online learn-
ing, which in turn greatly influences student satisfaction. Schools should therefore 
pay close attention to the implementation of online learning practices.

This research model also offers several theoretical implications. The devel-
oped and adapted instruments exhibit sufficient reliability and validity, making them 
useful tools for application across various educational contexts. 

The model goes beyond conventional research by examining factors related 
to the adoption of online learning in both public and private educational institutions. 
However, the findings may be specific to certain types of educational institutions, as 
user characteristics can vary widely.

Additionally, the data is confined to three provinces in Kazakhstan. Future 
research could encompass additional provinces to provide more comprehensive in-
sights.
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