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Abstract

Purpose – We aimed to identify factors that influence student engagement in distance learning.
Design/methodology/approach – The research involved a group of 671 students from economic and
technical higher education institutions in Poland. We collected the data with the CAWI technique and an
original survey. Next, we processed the data using principal component analysis and then used the extracted
components as predictors in the induced smoothing LASSO regression model.
Findings – The components of the students’ attitude toward remote classes learning conditions are:
satisfaction with teachers’ approach, attitude to distance learning, the system of students’ values and
motivation, IT infrastructure of the university, building a network of contacts and communication skills. The
final model consisted of seven statistically significant variables, encompassing the student’s sex, level of
studies and the first five extracted PCs. Student’s system of values and motivation as well as attitude toward
distance learning, were those variables that had the biggest influence on student engagement.
Practical implications – The research result suggests that in addition to students’ system of values and
motivation and their attitude toward distance learning, the satisfaction level of teachers’ attitude is one of the
three most important factors that influence student engagement during the distance learning process.
Originality/value – The main value of this article is the statistical model of student engagement during
distance learning. The article fills the research gap in identifying and evaluating the impact of various factors
determining student engagement in the distance learning process.
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1. Introduction
The issue of effective organization of distance learning environments has gained
importance in the face of the COVID-19 pandemic, making distance learning a vital
discussion topic in various scientific circles (Lassoued, Alhendawi, &Bashitialshaaer, 2020;
Karasmanaki&Tsantopoulos, 2021; Qazi et al., 2021; Zawacki-Richter, 2021; Fabian, Smith,
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Taylor-Smith, & Meharg, 2022). Till now, we have perceived on-site teaching as the
standard. Classes involved interaction between learners and the teacher or within the
learners’ group, which was limited in circumstances of physical separation (So & Brush,
2008). However, we saw information technology as an opportunity to support traditional
learning: by increasing the effectiveness of traditional forms of training, with the help of
games, simulation or projection of virtual reality (see Merchant, Goetz, Cifuentes, Keeney-
kennicutt, & Davis, 2014) or else by deliberations on the proper projection of e-learning
(Raaij & Schepers, 2008). The outbreak of the COVID-19 pandemic forced the education
system to introduce changes in the form of training in a sudden and unplanned way. The
optimal reorganization has been a particular challenge for those subjects that did not
specialize in distance learning before the pandemic (Qazi et al., 2021).

Another important issue that scientists raised was student engagement. It is a key
predictor of academic achievement and student satisfaction (Kahu, 2013; Bowden, Tickle, &
Naumann, 2021). Engaged students achieve better results and learnmorewillingly (Salanova,
Schaufeli, Mart�ınez, & Bres�o, 2009). Stott (2016) indicates that a lack of student engagement
affects poorer educational results. However, the study of the factors influencing student
engagement in higher education requires more research (Wilson, Broughan, & Marselle,
2019). We need even more to understand the factors relating to student engagement in
distance learning (Ma, Han, Yang, & Cheng, 2015; Bolliger & Halupa, 2018; Bagriacik Yilmaz
& Banyard, 2020; Batdı, Do�gan, & Talan, 2021). Zhang, Zhao, Zhou, and Nunamaker (2004)
suggest that the effectiveness of distance learningmay be shaped at least at the same level as
classes in the traditional form. However, it will not be an adequate form of education for every
student. According to Lassoued et al. (2020), in the context of remote classes, the nature of the
obstacles that both professors and students faced was not only organizational but also
technical, financial and pedagogical.

As university teachers, we have observed various levels of student engagement since
March 2020. They defined the main research objective, which concerned the identification of
factors that influence student engagement during distance learning. We posed the following
research questions:

RQ1. What is the contribution of an academic teacher to shaping student engagement
during distance learning?

RQ2. Does the remote form of education influence student engagement or is this
engagement independent of the education form?

RQ3. What is the importance of student’s attitudes in the perspective of their
engagement in distance learning?

RQ4. Does efficient and modern IT infrastructure influence student engagement?

RQ5. Do students’ need to shape the contacts network influence their engagement during
distance learning?

RQ6. Are male students more engaged than female students?

RQ7. Are undergraduate students more engaged during distance learning than graduate
students?

To answer these questions, we researched student engagement during distance learning. We
developed a survey questionnaire and then validated it. Subsequently, students of economic
and technical universities obtained remote access to the survey. The main result of the
research conducted was the development of a model of student engagement in distance
learning. The model describes components that influence this engagement.
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2. Theoretical background
Regarding theoretical deliberations on distance learning, we should note terminological
inconsistency (Moore, Dickson-Deane, &Galyen, 2011). Terms such as “distance learning,” “e-
learning” or “online learning” are not always synonymous. Originally, “distance learning”
referred to remote learningwith the use of various communication forms. However, it was not
until information technology and digitalization were developed that distance learning started
to be identified with the use of IT tools (Selim, 2007; Moore et al., 2011; Almarashdeh, 2016).
We adapted such an approach to the notion of “distance learning” in this article.

In the discussion on distance learning, we highlighted its potential benefits for long-term
learning (Aggeli & Vassala, 2013). They include diminishing cost and social barriers to
participation in the learning process (Zhang et al., 2004), diminishing temporal and
geographical barriers (Pituch & Lee, 2006) and the use of distance learning tools as tools
potentially increasing the effectiveness of the learning process (Selim, 2007). The variety of
tools supporting distance learningmakes it not onlymore flexible than the traditional form of
education but also facilitates adaptation of the learning process to individual needs (Zhang
et al., 2004). Among the advantages of distance learning, scholars mention the following
(Taguchi, 2020): shaping students’ autonomy; adjusting the pace of realizing the syllabus to
individual needs; shaping the ability to plan their own time and shaping the responsibility for
actions undertaken in the learning process.

Villanueva, Ruiz-Madrid, and Luzon (2010) note that both students’ autonomy and their
responsibility for acquiring new knowledge depend on the context of the teaching–learning
process and the culture of acquiring knowledge. For educational success, the importance of
the context of the distance learning environment has been the subject of various deliberations
for many years (Garrison & Cleveland-Innes, 2005).

2.1 Distance learning in the context of the outbreak of COVID-19 pandemic
In the context of the outbreak of the COVID-19 pandemic, literature analysis on distance
learning differentiates four key perspectives. First, the student’s perspective. Widely
understood experience of the student regarding the university (or studying in general) is the
product of many elements, concerning not only the perspective of the given individual, but also
organization circumstances related to the structure of the learning process ormodels regarding
engagement in paid studies. These aspects are part of a wider perspective of socio-economic
priorities (Rosh White, 2006). Gopal, Singh, and Aggarwal (2021) found that expectations of
students positively impact students’ satisfaction and further student satisfaction impacts
students’ performance. During the pandemic, university teachers observedweakmotivation of
students for distance learning (Lassoued et al., 2020). However, the issue of student motivation
in the context of distance learning was the subject of discussion even before the outbreak of the
pandemic (see: So & Brush, 2008; Sun & Rueda, 2012; Hartnett, 2016).

Second, the teacher’s perspective. The literature (Facer, 2019) emphasizes the importance
of the role of educators who practice in a challenging reality. As Silander and Stigmar (2019)
highlight, the contemporary academic teacher is expected to adapt to the changing
environment. Hargreaves (2000) observes that a teacher, as an emotional practitioner,
influences whether their classes are engaging or dull. Moreover, Hargreaves pays attention to
the issue that delivering engaging and dynamic lessons requires hard emotional work on the
teacher’s part. Prokopczuk (2012) notices that teachers’ desire to do their job (intrinsic
motivation) is related to the effectiveness of motivational systems that do not involve
financial rewards. In the context of distance learning during the pandemic, Badrkhani (2021)
highlights the lack of sufficient digital literacy. Gopal et al. (2021) underline that the teachers’
perspective is critical, because their enthusiasm leads to a better quality of the online learning
process.
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Third, interactions. Considering the mutual university teacherstudent relationship, the
relationship perspective is worth attention. The problem of interaction is one of the key
elements requiring attention in the perspective of distance learning (Garrison & Cleveland-
Innes, 2005). According to the results of research by Song, Kim, and Luo (2016), the effect of
teacher upon teacher–student relationship satisfaction is stronger online than face-to-face
classes. In view of research Karasmanaki andTsantopoulos (2021), who show the influence of
social distancing measures on the mental health of students during the pandemic, emotional
support appears to be of the essence not only from the teacher but also from the university
(including psychological help).

Fourth, projecting the educational environment. We may understand the notion of
“educational environment”widely. It can take into account not only the optimal adjustment of
IT functionalities to users, but also how the user (student) perceives the IT environment
(system) and whether interaction with other students and the teacher is available (Pituch &
Lee, 2006; Selim, 2007). Moreover, apart from the proper design of the education environment
(the use of IT tools), evaluation strategies should also be considered, bearing in mind the
specific character of individual and group work (Merchant et al., 2014). Punjani and
Mahadevan (2022) suggest the need to create educational content well-suited to the online
teaching mode. As Zawacki-Richter (2021) notes, the COVID-19 pandemic contributed to
increased expenditure to ensure not only technical infrastructure (both from the perspective
of the teaching process and e-assessment) but also provide teachers with training in media
technology knowledge.

2.2 Student engagement during distance learning
The quality of education and student engagement during distance learning is a common
research subject (Chickering & Gamson, 1987; Herrington, Oliver, & Reeves, 2003). Kuh
(2009) believes that student engagement starts when their input in learning facilitates their
development and sustains their further engagement in classes. Scholars also understand
engagement as the frequency of students’ participation in classes (Smith, Sheppard, Johnson,
& Johnson, 2005). Student engagement during distance learning is a difficult task because
students are separated from other students and teachers (Moore et al., 2011; Bolliger &
Halupa, 2018).

Robinson and Hullinger (2008) examined online student engagement and found that the
level of engagement differs depending on the subject, average grade and age. Chen, Lambert,
and Guidry (2010) examined the influence of technology on student engagement. The authors
found that there was a positive correlation between the use of technology and student
engagement. Fisher (2010) highlighted another factor influencing student engagement in
online learning: the type of classes, which can either promote or hinder students’
participation.

Currently, due to the pandemic circumstances, a lot of research concerns the factors that
influence student engagement during distance learning (Bagriacik Yilmaz & Banyard, 2020;
Batdı et al., 2021). One of them is the teachers’ attitude toward the effects of physical distance
and the increased use of social media. Some scholars claim that teachers around the world
should adjust to online learning with the use of social media in difficult circumstances, such
as the pandemic (Jogezai et al., 2021). However, students must trust formal and informal
sources of information connected with distance learning (Qazi et al., 2021). On the other hand,
Zawacki-Richter (2021) assumes that the current situation will positively impact digital
innovation in university teaching. Technology management, increased awareness of
students in the area of using distance-learning systems and the requirement of a high level
of IT technology from students and universities are the most influential factors in distance
learning during COVID-19 (Alqahtani & Rajkhan, 2020). However, independent of how
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innovative technology is in a given university, students’ attitudes and readiness to undertake
remote learning played a big role in the acceleration of the education process during the
pandemic.

3. Material and methods
3.1 Data collection and sample characteristics
We conducted the study among students of technical and economic universities in Poznan,
Poland. We preceded the main study, conducted from August 2020 to May 2021, with a pilot
study conducted in June on a group of 41 students. The pilot study aimed to verify the
intelligibility of the questions included in the survey. As a consequence of the pilot study, we
removed four items and reformulated another six. Finally, we obtained 34 items for the main
study and eight items for the survey metrics.

We divided the survey into five sections. The first section consisted of questions on
students’ attitudes. Variables in the first section were of qualitative, ordinal character (1 –
strongly disagree, 2 – disagree, 3 – undecided, 4 – agree and 5 – strongly agree). The second
section consisted of questions regarding the comparison of online classes and traditional
classes. The variables studied in the third section were of ordinal character. Respondents
evaluated (minimum mark – 1 and maximum – 5): teachers and lecturers; and university –
whether IT base was provided. The fourth section was self-assessment (minimum mark – 1
and maximum – 5) in the following areas: preparation for classes, engagement in realizing
projects/tasks, diligence in realizing projects/tasks, honesty in realizing projects/tasks and
diligence in acquiring knowledge. The fifth section was the survey metrics.

Participation in the survey was voluntary. We conducted the survey using a computer-
assisted web-interview (CAWI). In total, we obtained 671 completed questionnaires. Table 1
presents the distribution of respondents according to their sociodemographics. We verified
the validity of the survey using the percentage of total explained variance, whereas we
verified the reliability using Cronbach’s alpha (1951) with threshold levels for social studies of
0.5 and 0.45, respectively (Merenda, 1997; Taber, 2018).

3.2 Statistical approach
Weanalyzed statistical material gatheredwithin the research using SPSS 27.0 software andR
environment (R Core Team, 2021).

3.2.1 Principal component analysis (PCA). We conducted a principal component analysis
to reduce the dimensionality of the dataset with little loss of information by extracting a
smaller number of components. Each of the extracted components was a linear combination

Variable name Category n %

Sex Female 331 49.33
Male 340 50.67

Level and year of studies Undergraduate studies (total) 417 62.15
Graduate studies (total) 254 37.85

Form of study Full-time studies/day studies 573 85.39
Part-time studies/extra-mural studies 98 14.61

Place of residence Village 214 31.90
Town up to 50,000 inhabitants 171 25.48
Town from 50,000 to 100,000 inhabitants 68 10.13
Town above 150,000 inhabitants 218 32.49

Source(s): Own elaboration

Table 1.
Sample

sociodemographic
characteristics
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of the standardized original variables. To facilitate the interpretation of the factor structure,
we performed an equamax rotation.We decided on the number of components to be extracted
based on the eigenvalues-greater-than-one rule proposed in the paper (Kaiser, 1960) and the
scree plot criterion (Cattell, 1966).

Before using PCA, we also verified whether it was justified to use that particular method.
Therefore, we investigated using the Kaiser–Meyer–Olkin (KMO) criterion (Kaiser, 1960) and
Bartlett’s test of sphericity (1951) whether statistical relationships exist between the variables
analyzed that would allow for extracting interpretable factors.

3.2.2 IS LASSO regression analysis. We used induced smoothing least absolute
shrinkage and selection operator (IS LASSO) regression (Cilluffo, Sottile, La Grutta, &
Muggeo, 2020) to estimate the parameters of the model describing student engagement in
distance learning. Noteworthy, IS LASSO is a modified LASSOmethod (Tibshirani, 1996).
The latter belongs to regularization techniques, which are used to avoid the
multicollinearity effect. The LASSO regression consists of minimizing the mean square
errors of estimators through the reduction of their variance at the expense of an increase
in bias. You achieve the vector-valued estimators of the regression model as a result of the
following equation:

bβLASSO ¼
Xn
i¼1

 
yi �

Xp
k¼1

xk;ibβk
!2

þ λ
Xp
k¼1

jβkj→min : (1)

in which λ is the penalty parameter, whose optimal value is defined by the cross-validation
method. The original version of the LASSO method proposed by Tibshirani (1996) prevents
obtaining a standard error of parameters for zero-point estimates (for variables left out of the
model). Meanwhile, the IS LASSO method (Cilluffo et al., 2020) is free from this drawback. It
enables obtaining estimation errors for each data estimator with the following formula:

Z ¼
bβj

SE
�bβj�; (2)

in which SEðbβjÞ is the standard error computed as the square root of the jth diagonal element
of the variance-covariance matrix defined in the paper (Cilluffo et al., 2020).

We chose explanatory variables for the estimated model with the use of IS LASSO
regression using a backward selection procedure (Maddala, 1992).

4. Results
4.1 The results of principal component analysis (PCA)
In the principal component analysis, we considered 26 variables measuring students’
opinions on the conditions for distance learning classes. The value of the KMO criterion was
0.856, thus it was greater than 0.8, the suggested threshold of the original variable correlation
level, justifying the use of principal component analysis (Kaiser, 1960). Moreover, we
confirmed the correlation between the original variables with the statistically significant
value of χ2 ¼ 5848:741, p< 0.001. That justifies the claim that the variable correlation matrix
was not an identity matrix.

As a result of the principal component analysis, we extracted 26 components. However,
only six components were characterized by eigenvalues greater than 1, which explains in
total about 56% of the variability of students’ opinions regarding the conditions for distance
learning classes (Table 2).
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Table 3 shows the values of factor loadings for the first six extracted components, explaining
the largest part of the variance of the examined phenomenon. To facilitate components’
interpretation, we performed equamax orthogonal rotation. We should interpret the factor
loadings as the correlation coefficient between the original variable and the extracted
component.

Principal component analysis allowed us to reduce the dimensionality and extract six
principal components while retaining most of the information included in the original
variables. The extracted components were orthogonal, which facilitated their easy use for the
construction of regression models, limiting the question of the potential collinearity of
regressors. For the first five components, we confirmed scale reliability (Cronbach’s alpha
>0.45, which can be deemed satisfactory in the case of education research (Taber, 2018). For
the sixth extracted component, Cronbach’s alpha (0.388) was below the accepted criterion;
therefore, we excluded it from further analyses.

4.2 Student engagement model in distance learning
We used the extracted principal components that represent students’ opinions on conditions
for online classes to build a model explaining student engagement in distance learning. We
included the chosen sociodemographic variables, such as the student’s sex, level of studies
(undergraduate/graduate) and type of studies (full-time and part-time), in the model

Component

Initial eigenvalues Rotation sums of squared loadings

Eigenvalue

% of
explained
variance

Cumulative %
of explained
variance Eigenvalue

% of
explained
variance

Cumulative %
of explained
variance

1 6.109 23.495 23.495 4.308 16.570 16.570
2 2.753 10.587 34.082 2.533 9.744 26.314
3 1.866 7.175 41.257 2.152 8.276 34.590
4 1.389 5.340 46.598 2.006 7.715 42.305
5 1.274 4.899 51.496 1.794 6.901 49.205
6 1.041 4.004 55.500 1.637 6.294 55.500
7 0.963 3.705 59.205
8 0.924 3.552 62.757
9 0.878 3.379 66.136
10 0.854 3.285 69.421
11 0.805 3.095 72.516
12 0.738 2.839 75.355
13 0.720 2.768 78.123
14 0.656 2.523 80.645
15 0.641 2.465 83.110
16 0.584 2.246 85.356
17 0.562 2.163 87.519
18 0.555 2.136 89.655
19 0.475 1.827 91.482
20 0.442 1.699 93.181
21 0.397 1.525 94.706
22 0.375 1.442 96.148
23 0.309 1.187 97.335
24 0.290 1.115 98.450
25 0.212 0.816 99.266
26 0.191 0.734 100.000

Source(s): Own elaboration

Table 2.
Eigenvalues and

percentage of total
explained variance

Student
engagement in
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specification. Themean arithmetic (Cronbach’s alpha5 0.832) of students’ replies in Section 4
of the survey played the role of the endogenous variable in the regression model. It concerned
students’ self-assessment of their diligence and engagement in fulfilling tasks and acquiring
knowledge.

We selected the variables for the regression model using the method of backward
selection, and model parameters were estimated using IS LASSO. Table 4 shows parameter
estimates for the specified model. The final version of the model included the first five
components extracted using PCA: the student’s sex and the study level.

Principal components
PC1 PC2 PC3 PC4 PC5 PC6

Atmosphere during lecture 0.794 0.101 0.164 0.154 �0.031 �0.034
Method of giving a lecture 0.763 0.039 0.237 0.225 0.005 0.068
Contact with teachers giving lectures 0.763 0.137 0.121 0.118 �0.008 �0.051
Teaching materials provided during the
lecture

0.739 �0.020 0.249 0.260 0.013 0.044

Atmosphere during classes 0.694 0.136 0.130 0.267 0.089 �0.032
Contact with teachers running classes 0.683 0.182 �0.005 0.273 0.187 �0.062
Method of running classes 0.632 0.072 0.154 0.453 0.160 0.015
Teaching materials provided during classes 0.622 0.031 0.144 0.419 0.166 �0.009
Scope of knowledge acquired during distance
learning classes compared to traditional
classes

0.063 0.697 0.104 0.301 �0.080 0.093

Amount of time devoted to learning/projects
during distance learning classes compared to
traditional classes

0.072 0.685 0.043 �0.073 0.083 �0.018

Online classes are more interesting than
traditional classes

0.026 0.667 0.014 0.336 �0.261 0.201

Online classes are more motivating than
traditional classes

�0.069 0.613 0.211 0.292 �0.251 0.230

Frequency of contact with teachers during
online classes compared to traditional classes

0.249 0.612 �0.049 �0.329 0.166 �0.083

Revising materials from previous classes 0.083 0.054 0.651 0.059 �0.181 0.059
Strong internal motivation to study 0.052 0.195 0.646 �0.047 0.288 �0.129
Participation in optional classes 0.155 0.000 0.645 0.052 0.189 0.013
Studying for self-development 0.152 �0.011 0.586 0.151 0.353 0.025
Adequate IT tools provided by the university
during the pandemic

0.211 0.028 0.021 0.688 �0.013 �0.048

Platforms used during online classes 0.155 0.128 0.060 0.571 0.228 �0.145
Studying for professional development 0.045 0.038 0.213 0.056 0.716 0.165
Teacher’s personality and learning
effectiveness

�0.097 0.031 0.013 0.107 0.649 �0.047

Making friends at university 0.091 �0.261 0.069 �0.011 0.500 �0.143
Preference for online classes due to the Lack
of necessity to join public discussions

0.053 0.380 �0.125 0.171 0.021 0.657

Unwillingness to join online discussions for
fear of being recorded

�0.081 �0.127 0.101 �0.205 �0.100 0.589

Preference for individual work 0.020 0.050 0.075 �0.021 0.009 0.573
Willingness to join discussion (traditional
classes)

�0.024 �0.055 0.429 0.059 �0.053 �0.558

Scale reliability analysis
Cronbach’s alpha 0.911 0.720 0.634 0.464 0.478 0.388

Source(s): Own elaboration

Table 3.
Factor loadings based
on principal
component analysis
with equamax rotation
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Based on the results included in Table 3, the model of student engagement in distance
learning (Y) may be presented with the following equation as well as in the graphic form
(Figure 1).bY ¼ 3:7578þ 0:1558$PC1 þ 0:2227$PC2 þ 0:3189$PC3 þ 0:1455$PC4 þ 0:1290$PC5

� 0:1243$gender þ 0:0857$study level

The standardized beta coefficient in Table 3 enabled us to confront the impact of individual
regressors on the level of the dependent variable, i.e. student engagement.

The estimated model explained almost 50% of the variability of the variable examined

(adjusted coefficient of determination R
2 ¼ 49:5%), which confirmed a satisfactory

goodness-of-fit. To verify whether the specified model was adequate, i.e. it adequately
reflects relationships between the variables, we conducted a formal diagnosis of the model.
Moreover, Shapiro–Wilk test allowed us to conclude that error terms are normally distributed
ðp ¼ 0:0639Þ. Goldfeld–Quandt test demonstrated that the error term was homoscedastic
(p ¼ 0:4944). Failing to reject the null hypothesis of the residual randomness (p ¼ 0:0817)
confirmed that the chosenmathematical model was appropriate (Motulsky&Ransnas, 1987).
The results obtained in the model diagnostics process justified the claim that the model
fulfills the assumptions of the used estimation method and that the model was correctly
specified.

5. Discussion
The objectives set initially concerned two areas: factors that impacted student engagement
during distance learning and proposing a model of student engagement in the process of
distance learning. As a result of the PCA, we extracted 26 components; however, only six
components had eigenvalues greater than 1.

The first of the components explained about 23.5% of the variability. It was strongly
correlated with variables expressing the satisfaction level with teachers running both
lectures and classes concerning the quality of teaching materials, the way they run classes
and the atmosphere in class as well as the possibility to contact the teachers. Previous

Variable

Unstandardized
coefficients

Standardized
coefficients beta Z P-valueBeta

Standard
error

Intercept 3.7578 0.0332 113.1735 <0.001
PC1 – satisfaction level with
teachers’ attitude

0.1558 0.0186 0.2315 8.3549 <0.001

PC2 – attitude to distance
learning

0.2227 0.0190 0.3309 11.7429 <0.001

PC3 – student’s system of values
and motivation

0.3189 0.0187 0.4738 17.0194 <0.001

PC4 – university IT
infrastructure

0.1455 0.0185 0.2162 7.8462 <0.001

PC5 – building a network of
contacts

0.1290 0.0188 0.1917 6.8493 <0.001

Sex �0.1243 0.0387 �0.0924 �3.2136 0.0013
Level of studies 0.0857 0.0411 0.0618 2.0863 0.0370

Source(s): Own elaboration

Table 4.
LASSO regression
model coefficients
between student
engagement in

distance learning and
chosen factors

Student
engagement in
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research by Fisher (2010) emphasizes that the form of education influences engagement, but
our research suggests it is not the form of education but the teachers’ attitude and students’
motivation.

Wang, Stein, and Shen (2021) indicate the significance of how the student perceives
distance learning. The second component, which explains 10.6% of the variance of the
examined phenomenon, shows the strongest correlation with the variables expressing
students’ attitudes toward distance learning, considering both the attractiveness of this form
and its effectiveness. In our research, student attitudes included various factors like gaining
knowledge and participating in activities related to distance learning. Similarly, the results of
Fabian et al. (2022) show the importance of study skills for student engagement. Research on
the importance of student motivation yields various insights. For instance, Tani, Gheith, and
Papaluca (2021) suggest that the desire for personal growth and the expectation of securing a
desired job are key factors influencing the decision to pursue studies. The perspective of
employability and career advancement is an important aspect of student engagement, as
highlighted by Chhetri and Baniya (2022). Although Eom, Wen, Ashill, Vional, and Susilo
(2006) did not show a correlation of self-motivationwith perceived learning outcomes, aspects

Atmosphere during lecture 0.794
Method of giving lecture 0.763
Contact with teachers giving lectures 0.763
Teaching materials provided during 
lecture

0.739

Atmosphere during classes 0.694
Contact with teachers running classes 0.683
Method of running classes 0.632
Teaching materials provided during 
classes

0.622

Scope of knowledge acquired during 
distance learning classes

0.697

Amount of time devoted to 
learning/projects during distance 
learning classes

0.685

Online classes are more interesting than 
traditional classes

0.667

Online classes are more motivating than 
traditional classes

0.613

Frequency of contact with teachers 
during online classes 

0.612

Revising materials from previous 
class

0.651

Strong internal motivation 0.646
Participation in optional classes 0.645
Self-development 0.586

Adequate IT tools provided by  
university during the pandemic

0.688

Platforms used during online classes 0.571

Professional development 0.716
Teacher’s personality and learning 
effectiveness

0.649

Making friends at university 0.500
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Student 
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0.1917

Source(s): Own elaboration
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related to student motivation and engagement turned out to be significant in our research.
Yun and Park (2020) showed that a student’s academic level significantly influences the
connection between motivation and engagement. The third extracted component was
strongly correlated with variables such as revision of materials from previous classes,
participation in voluntary classes and a high level of internal motivation.

The fourth component is influenced mainly by satisfaction with IT tools provided by the
university and platforms used for distance learning classes. Chen et al. (2010) also observed a
positive correlation between student engagement and information technology. However,
Bravo-Adasme and Cataldo (2022) noticed a negative phenomenon related to technology: the
effect of forced use of technology for distance learning. Bravo-Adasme and Cataldo showed
that the effect of technodystress on performance is significant for students and teachers
through technological overload.

Garrison and Cleveland-Innes (2005) and So and Brush (2008) raised the issue of the
importance of interaction in distance learning. The fifth component encompasses
the perception of studying as an opportunity to make acquaintances and shows a big role
of the teacher’s personality in the effectiveness of the learning process. Moreover, this
component correlates strongly with studying to achieve professional development. The
literature highlights the role of a teacher in improving student engagement. For instance,
Heilporn and Lakhal (2021) study teaching strategies from the viewpoint of improving
blended courses as a tool for future higher education.

The last component was “low verbal activity.” We obtained the biggest positive factor
loading for variables related to the unwillingness to take the floor during online classes as
well as to the preference for individual work over group work. This component correlates
negatively with the willingness to participate in discussion in the traditional form. However,
due to the insufficient Cronbach’s alpha value (0.388), we excluded it from further analyses.

The factor representing a student’s system of values and motivation had the biggest
impact on student engagement in distance learning. Thus, we may conclude that students’
participation in education is significant. The secondmost important variable was the attitude
toward distance learning as the variable representing aspects concerning not only the
student’s perspective (e.g. time devoted to studying during distance learning) but also those
referring to organization aspects of the university/teachers (e.g. the form of online classes).
From the perspective of impact on student engagement, the third place belongs to the level of
satisfaction with the teacher’s attitude. Therefore, it is not only necessary to take care of such
aspects as the atmosphere in class, the quality of teachingmaterials and the form andmethod
of organizing classes but also to improve programs and methods in the area of ethical
education (Gasparski, Lewicka-Strzałecka, Bąk, & Rok, 2012).

Noteworthy, a student’s sex also influences student engagement. The negative beta
coefficient indicates slightly greater engagement among female students, and the positive
value of the beta coefficient for the variable “level of studies” implies greater engagement
among graduate students. We used the extracted components to create a model of student
engagement, which may serve as a diagnostic tool for those involved in shaping the teaching
process.

Conclusions on student engagement during the pandemic refer uniquely to a fragment of
the examined reality. The teaching process consists of various elements. Identifying them is a
difficult task that carries cognitive limitations. We should mention the subjectivity of self-
assessment as one of such research limitations because we did not consider the objective
final/average grades of students obtained to pass subjects during the pandemic. Another
cognitive limitationwas that we did not conduct the research before the pandemic. Therefore,
we were unable to answer the question of to what extent engagement during distance
learning/pandemic differs from engagement during traditional learning.
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