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Identification of the determinants of students’
preferences in their choice of study mode
in economics majors
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Abstract. The COVID-19 pandemic affected the methods and results of teaching, posed many
challenges, and changed the approach to education, providing an opportunity to review and
reconsider the pros and cons of different modes of education. The aim of the study discussed in
the article is to determine the factors influencing students’ preferences for taking different
classes remotely or onsite. The data were obtained through a survey sent to the largest
economics universities in Poland, which distributed the link to the survey among their students
via email. The study was extended over the period from 4th November 2020 to 31st March
2021 and a total of 604 students took part in it. The authors compared the results relating to
general and statistics courses, taking into account the following factors: efficiency, fatigue,
concentration, students’ activity, workload, quality of lecturers’ preparation for classes and the
materials used, as well as the availability of the teacher. Statistical methods were used for the
analysis, including non-parametric tests and a generalised linear model (GLM).

The respondents considered distance learning more complicated and time-consuming than
onsite studying. Students were less active during online statistics courses, which were
perceived as more tiring and less effective compared to general courses conducted remotely.
The respondents declared a greater need for contact with the lecturers of general courses than
the statistics ones. This was due to the lower quality of the provided teaching materials and
lower availability of the lecturers of general courses. The ability to focus proved a decisive
factor in the choice of the mode of courses in statistics. As regards general subjects, the choices
were determined by the degree of fatigue.
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Identyfikacja wyznacznikéw preferencji studentéw
dotyczacych trybu studiowania
na kierunkach ekonomicznych

Streszczenie. Pandemia COVID-19 wptynefa na sposéb i wyniki nauczania. Postawita wiele
wyzwan, zmienita podejscie do edukacji i data mozliwos¢ zweryfikowania zalet i wad réznych
trybdw ksztatcenia. Celem badania omawianego w artykule jest okreslenie czynnikéw wptywa-
jacych na preferencje studentéw dotyczace odbywania zaje¢ zdalnie lub stacjonarnie. Dane
uzyskano z kwestionariusza ankiety wystanego do najwiekszych uczelni ekonomicznych
w Polsce, ktére e-mailowo przekazaty swoim studentom link do ankiety. Badanie trwato od
4 listopada 2020 r. do 31 marca 2021 r.; wzieto w nim udziat 604 studentéw. Poréwnano wyniki
dotyczace przedmiotdw ogdlnych i statystycznych, biorac pod uwage nastepujace czynniki:
efektywnos¢, zmeczenie, koncentracja, aktywno$¢, obcigzenie praca, przygotowanie wykta-
dowcéw i materiatéw oraz kontakt z nauczycielem. W analizach zastosowano metody staty-
styczne, m.in. testy nieparametryczne i uogélniony model liniowy.

Respondenci uznali ksztatcenie na odlegtos¢ za bardziej skomplikowane i czasochtonne niz
ksztatcenie stacjonarne. Aktywnos$¢ na zajeciach online ze statystyki ocenili jako mniejsza,
a same zajecia - jako bardziej meczace i mniej efektywne w poréwnaniu z przedmiotami ogél-
nymi nauczanymi zdalnie. Deklarowali wieksza potrzebe kontaktu z wykladowcami przedmio-
téw ogdlnych niz statystycznych, co uzasadniali gorszym przygotowaniem materiatéw i gor-
szym kontaktem z wyktadowcami niz na zajeciach ze statystyki. Jako czynnik decydujacy
o wyborze trybu zaje¢ ze statystyki zidentyfikowano zdolno$¢ skupienia uwagi. W przypadku
przedmiotéw ogdlnych wyboér ten byt determinowany poziomem zmeczenia.

Stowa kluczowe: ksztatcenie na odlegtos¢, przedmioty statystyczne, kierunki ekonomiczne,
uogdlniony model liniowy, preferencje studentéw

1. Introduction

The global COVID-19 pandemic, ongoing since March 2020, has undoubtedly
affected teaching methods and outcomes. Initially, universities around the world
suspended face-to-face teaching and replaced it with online digital educational
platforms (Adedoyin & Soykan, 2023). In the second year of the pandemic, many
universities turned towards hybrid forms of teaching while planning for the
2021-2022 academic year. The need to transition from in-person to distance
learning provided an opportunity to review students’ preferences in their choice of
the mode of learning.

In many countries, digital transformation (Kopp et al., 2019) and distance
learning are not new phenomena, although they often occur only in traditional
e-learning. The situation changed due to the COVID-19 pandemic, which ushered in
a digital transformation of higher education, eventually resulting in innovations that
would otherwise have taken many years. In some cases, changes in regulations were
introduced within a few days (Strielkowski, 2020). Most universities initially lacked
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the technical capability and strategy for these changes (Zhang et al., 2020). In
Poland, universities had very little experience with online teaching, which until the
pandemic had never been popular, and teachers had only basic or intermediate skills
in using and applying IT. During the pandemic, their skills improved (see, e.g.
Batorski et al., 2014; Blaszczynski & Srokowski, 2018; Blaszczynski et al., 2017;
Demeshkant, 2020; Instytut Badann Edukacyjnych, 2013; Romaniuk & Lukasiewicz-
Wielba, 2021; Tomczyk & Srokowski, 2016). Online classes have now become
commonplace, and the Polish government is supporting many innovative initiatives
in this area. The Microsoft Teams platform has become very popular in Poland, also
at universities of economics. Many online learning platforms have also started
offering free access to their services in response to the high demand.

Researchers worldwide are conducting various types of studies on the impact of
the pandemic on different fields of both economics and education. Analyses of the
methods, modalities and the quality of education have focused on the opinions of
both students and academic teachers. Muthuprasad et al. (2021) show that during
the COVID-19 pandemic, most students in India (70%) opted for online classes.
Students pointed to the flexibility of such courses as the main reason for their
popularity. Several studies also demonstrate that online and traditional education
can be equally effective (Butnaru et al, 2021; Comi et al, 2017; Zalewska &
Trzcinska, 2022).

In some research, students rated their own skills (Butnaru et al., 2021), while in
others they assessed their teachers, indicating, for example, that instructors had
improved their online teaching skills since the beginning of the pandemic (68.1%)
and that online education was now pragmatic (77.9%; Chakraborty et al., 2021).
They also rated highly online learning software and materials used to support
distance learning.

Within the span of two years, remote learning became widespread, created
a highly personalised and dynamic learning environment for higher education, and
gained increasing popularity (Barrat & Durran, 2021). However, course completion
rates and student activity declined (Kuo et al., 2021). Respondents claimed online
education was stressful and negatively affected their health and social life (Barrat &
Durran, 2021).

Statistics-related courses require both the use of a whiteboard (to write out
mathematical formulae) and specialised computer programmes. It was revealed that
student activity and concentration declined as courses, particularly those in statistics,
were taught remotely. Many students feared potential poor performance during
courses in statistics (Zhang et al., 2021), especially if they were taught remotely.
Those attitudes towards statistics and mathematical subjects have previously been
the subject of research (Primi et al., 2020). Similar perspectives can be observed in
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Poland, as evidenced by a survey conducted at universities of economics. The
pandemic posed many challenges, changed the attitude to education and its
methods, and at the same time, made direct social contact more difficult, negatively
affecting students’ mental health and wellbeing. On the other hand, this kind of
instruction saved time and financial resources and contributed to the enhancement
of several competencies of both lecturers and students. The pandemic also opened
a new perspective on the ‘global citizenship’ within higher education (Blanco, 2021;
Guimaraes & Finardi, 2021).

Various types of research relating to the pandemic have become popular in social
sciences. This study was carried out during the second wave of the pandemic in
Poland, so when remote teaching had already become established practice in
universities of economics. Throughout the 2020/2021 academic year, classes at most
such universities were conducted exclusively online, so at the time the survey was
conducted, students were already able to assess the effectiveness of remote classes
and estimate the time required to master the knowledge to a satisfactory degree.
They were also able to compare classes in statistics to those in other subjects, which,
among other things, offered hints on how to improve the quality of teaching
statistics, and which new methods to turn to.

The aim of the article is to determine the factors influencing student preferences
for taking different courses/subjects remotely or onsite. The research hypotheses that
students tend to work harder during traditional onsite studies than while studying in
a distance-learning mode, and that they are less involved and focused in the latter
case, especially during statistics courses, have been confirmed.

The article presents the results of the research on various aspects and preferences
relating to distance learning carried out among students in Poland, mostly those
majoring in economics.

2. Research method

The subject of the study was the analysis of the results of a survey conducted
between 4th November 2020 and 31st March 2021, when universities of economics
in Poland adopted remote teaching as their main teaching mode. The survey used
the CAWT (Computer-Assisted Web Interview) method. The questionnaire was sent
to the nine largest economic universities in Poland, which circulated it among their
students via email and through social media. The size of the overall student
population was 25,232, of whom 604 (2,4% of the population) took part in our
research. The study took into account mainly Finance and Accounting, Economics,
Economic Analytics, Administration, Logistics and IT in Business.
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Women constituted almost 60% of the respondents and almost 70% of them were
full-time students. BA students accounted for 93.4% of the sample, and MA students
for 6.6%. Students living in rural areas constituted 29% of the sample, those from
small towns (up to 50,000 inhabitants) 17.5%, residents of medium-sized towns
(50,000-100,000 inhabitants) and of large cities (100,000-500,000 inhabitants) 8.5%
each, and those from Poland’s largest cities (over 500,000 inhabitants) 36.5%.

The survey was divided into three sections: general subjects (excluding statistics-
related; 13 questions), statistics-related subjects (13 questions), statistical program-
mes (three questions), and a survey metric (six questions). All questions were
obligatory once the student decided to take part in the survey. Most questions were
closed and used a Likert scale of five responses arranged in the order from complete
rejection to complete acceptance. A few were based on a three-point scale and
another few on a seven-point scale. Questions designed to compare different forms
of instruction concerned lectures, classes, laboratories, consultations and seminars.
A detailed description of the questions and answers will be presented later in the
article.

The analysis took into account different aspects of the individual evaluation of the
effectiveness of the courses, concentration skills, fatigue, activity and workload.
Comparisons were made between courses in statistics and general courses on the
basis of answers to questions on the willingness to participate in classes, the
preferred mode of classes, methods and software, and quality of preparation for
classes both by lecturers and students. The answers were analysed in pairs, i.e. the
answers to the same question asked about statistics courses and about non-statistics
courses, in the first two parts of the survey.

The study adopted statistical methods. Data analysis was based on descriptive
measures and non-parametric tests. Most of the data were qualitative, collected as
ordinal variables. In order to determine whether there were differences in the
examined aspects between the modes of learning and types of courses and due to the
presence of nominal or ordinal variables, the following statistical tools were used: the
Kolmogorov-Smirnov distribution compatibility test, the Wilcoxon test for pairwise
observations, the Kruskal-Wallis test, and the Mann-Whitney U test. In addition,
a chi-square test and Yule’s coefficient of association were applied to determine the
presence of a relationship and its strength between the studied variables and the
student’s gender and his or her mode of learning.

We also wanted to identify the factors that influenced students’ preferences for
different modes of courses (stationary, real-time online, asynchronous online) using
regression models. Since the dependent variable was a categorical one (with more
than two categories), we applied the multinomial generalised linear model
(multinomial GLM). All analyses were performed using the Statistics, SPSS and
Jamovi programmes.
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3. Results and discussion

3.1. Activity and effort

Students were asked to indicate their willingness to take an active part in onsite
classes, real-time online classes and asynchronous online classes. Almost 22% of the
students did not have asynchronous classes. First-year students, who did not have
full-time classes in statistics, were excluded from the analyses. There were significant
differences between the declared level of activity during classes in statistics and
general subjects, regardless of the mode of the course (Wilcoxon test, p = 0.000).
Students who were more likely to volunteer to answer during general classes were
less likely to be active in statistics subjects. The Kolmogorov-Smirnov test, used to
compare response distributions only in the case of asynchronous classes, indicated
that the distributions were the same for both statistics-related courses and other
courses (p > 0.1000). In the case of in-person lectures (p < 0.0010) and online classes
(p < 0.0050), the distributions differed. This confirmed that students were less active
during statistics courses taught remotely than during other courses taught in such
a mode.

Students were asked which remote or onsite activities they put more work into,
and then write how many percent more. Almost 57.5% of students put more work
into remote activities in general subjects, while 55.2% in statistics courses. The type
of activities in which students put more work (online/stationary) did not depend on
gender (chi-square test of independence for general courses was p = 0.8345; for
statistics courses p =0.5574). Gender likewise had no effect on the responses.
Similarly, the mode of the study did not affect the responses nor did it affect which
type of activities students put more effort into (for general courses p = 0.1194; for
statistics courses p = 0.1684). Accordingly, 40.5% and 42.9% of full-time students put
more work into remotely-taught general and statistics subjects. Almost 47.3% and
49% of the distance learning students put more work into remote learning of general
and statistics subjects, respectively. Applying the Wilcoxon test, no significant
differences could be seen in the responses for general and statistics subjects. There
were no grounds to reject the hypothesis that the medians of the amount of the work
put into learning are equal (p =0.2753). Furthermore, the distributions of the
responses can be considered identical (p > 0.1000).

Additionally, students were asked how much more effort they put into their
studies. 18 students of general subjects, and 20 students of statistics courses, did not
participate in a full-time study programme and so were excluded from this part of
the survey. A test of equality of the measures of location (mean value) and dispersion
(variance) of additional time spent studying was performed on the basis of the
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responses of the remaining (full-time) students. They declared putting more effort
into remote than to onsite learning (mean p = 0.8406; variance p = 0.7087). For
students devoting more effort to onsite learning than into other forms of study, the
values p=0.6105 (mean) and p =0.0883 (variance) were obtained, respectively.
Table 1 shows the values for each analysed group (onsite and remote). Students
declared spending less time on studying in the remote mode compared to stationary
classes. Other analyses show that they also had more learning materials prepared by
lecturers of statistics courses, who were much better prepared for lectures than
academic teachers of other subjects or all lecturers in general.

Table 1. The parameters of the declared by students additional time put into onsite
and distance learning

Mean |Median| Modal | Min Max Q1 Q3 Star)dz.zrd Coefﬁ.cn?nt
Variable deviation | of variation

in %

Onsite learning

General courses ....... 47.14| 47.50| 50.00 0.00 | 200.00 | 30.00 | 60.00 200.00 58.21
Statistics courses ...... 46.00| 42.50| 50.00 0.00 | 200.00 | 20.00 | 60.00 200.00 65.53
Distance learning
General courses ........ 40.54| 30.00 | 50.00| 10.00|250.00| 20.00| 50.00 240.00 65.49
Statistics courses ...... 40.07 | 30.00 | 50.00| 10.00|150.00| 20.00| 50.00 150.00 64.72

Source: authors’ work based on the survey results.

3.2. Tiredness, concentration and efficiency

Compared to onsite, general courses held online were declared to be less tiring than
online classes in statistics' (Wilcoxon test, p < 0.000) by 42.4% of students and over
27% of students in statistics subjects. The Mann-Whitney U test indicated
(p =0.000) that the distribution of responses for both onsite and statistics classes
differed in terms of gender and mode of learning. Classes conducted in the remote-
learning mode were more tiring for women than for men and for full-time students
than for part-time ones (for general courses: Me = 2 for women, Me = 4 for men, for
statistics courses: Me = Qs =3 for women, Me =3, Qs =4 for men; for general
courses: Me = 2 for full-time students, Me = 4 for part-time students, for statistics:
Me = 2 for full-time students, Me = 3 for part-time students).2

Statistics classes held in the distance-learning mode compared to those conducted
onsite were declared less effective than in the case of general courses held in the same

T Answers to this question: 1 — much more tiring, 2 — more tiring, 3 - equally tiring, 4 - less tiring,
5 - considerably less tiring.

2 Answers to this question: 1 - significantly more tiring, 2 — more tiring, 3 — equally tiring, 4 — less tiring,
5 - significantly less tiring.
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mode® by nearly 62% of male students and more than 46.1% of female students
taking general subjects. More than 11.3% (almost 14.6%) and 3.3% (5.13%) of
students indicated that statistics classes were more effective in a remote mode, while
3.3% stated they were significantly more effective (nearly 4.6% and 5.13% said the
same with regard to general classes). In total, this is 5.13% fewer students than in the
case of general subjects.

The distributions of responses were not the same (Kolmogorov-Smirnov test,
P <0.0010). Furthermore, there were significant differences in both responses. The
hypothesis on the equality of the median responses above was thus rejected
(p = 0.000).

There were significant differences between students’ declared concentration
during statistics courses and general courses (Wilcoxon test, p =0.000). 23% of
students reported that statistics courses required more concentration when held
online than in person, while 20% believed the same was true for all non-statistics
courses. On the other hand, 59% of students reported that statistics courses required
less concentration when held online than in person, and 47% said the same about the
general courses. In general subjects (Kolmogorov-Smirnov test, p =0.1020) and
statistics subjects (Kolmogorov-Smirnov test, p=0.2250), women had to
concentrate less than men. Such differences were not observed between full-time and
part-time students (Kolmogorov-Smirnov test, p = 0.000).

3.3. Preference of the form of courses and used methods

Respondents specified which form of class mode (asynchronous online, real-time
online, stationary) and to what degree* they preferred lectures, classes, laboratories,
consultations and seminars. Every second student preferred real-time online
lectures, of whom a half indicated a definite preference (presented in Table 2). As
regards classes and laboratories, approximately 70% of students preferred them
conducted in person, out of which 44% preferred them definitely more. Almost the
same percentage, about 46-47%, preferred consultations online in real-time over the
in-person form (and a smaller percentage indicated a definite preference). Every
second student preferred real-time online seminars.

3 Answers to this question: 1 - much more effective, 2 — more effective, 3 - equally effective, 4 - less
effective, 5 - significantly less effective.
4 Answers to this question: 1 - slightly more, 2 — moderately more, 3 - definitely more.
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Table 2. Preference of class mode by type of course

Degree of preference
Preferred form
Class mode slightly more moderately definitely more
more
in %
Lectures
Asynchronous online .. 21.85 13.64 3333 53.03
Real-time online 53.31 12.73 38.20 49.07
Stationary 24.83 20.00 34.00 46.00
Total . 14.74 36.09 49.17
Classes
Asynchronous online 4.80 24.14 27.59 48.28
Real-time online 25.99 20.38 45.86 33.76
Stationary 69.21 2297 33.01 44.02
Total . 22.35 36.09 41.56
Laboratories
Asynchronous online .........coecneceunnne 6.29 21.05 42.11 36.84
Real-time onling ......covevencernecrnnnncnnns 23.18 15.00 46.43 38.57
Stationary 70.53 25.12 33.57 41.31
Total . 22.52 37.09 40.40
Consultations
Asynchronous online ........coceneceennne 6.95 42.86 38.10 19.05
Real-time onling ......covevencernecrnnnncnnns 46.03 29.86 43.88 26.26
Stationary 47.02 27.82 40.85 31.34
Total . 29.80 42.05 28.15
Seminars
Asynchronous online .. 7.62 17.39 43.48 39.13
Real-time online 39.74 28.75 4417 27.08
Stationary 52.65 26.10 42.14 31.76
Total . 26.49 43.05 30.46

Source: authors’ work based on the survey results.

More than 50% of students preferred lectures in a remote form. Almost 25% of
respondents preferred full-time lectures in statistics, while for general subjects it was
30%. The majority of respondents (about 70%) liked participating in statistics
courses and laboratory work in the onsite form. In the case of general subjects, such
a form of lectures was chosen by about 65% of students. Slightly over 46% preferred
statistics consultations online in real-time, and 47% liked more in-person statistics
classes. There were similar proportions for statistics classes, i.e. 48% and 44%,
respectively. In-person seminars in statistics were chosen by about 50% of the
respondents, and online real-time ones by 40%. As the pairwise comparison of the
responses for general subjects and the statistics subjects, and the performance of the
Wilcoxon test demonstrate, the hypothesis about significant changes in responses
concerning lectures (p = 0.000), exercises (p = 0.000), laboratories (p = 0.0400) and
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seminars (p =0.0300) can be accepted. Statistically, students were more likely to
choose statistics courses in an onsite form. Only in the case of consultations there
was no basis for rejecting the hypothesis that the medians of the two responses were
equal (p =0.0900). Analogous conclusions could be reached for the hypothesis
about the identity of distributions. There are no foundations for rejecting such
a hypothesis only in the case of consultations (Kolmogorov-Smirnov test, p > 0.1000,
in other forms of courses, p < 0.0010). Statistics subjects were regarded by students
as more difficult, so in their opinion, classes should take place in an onsite form.

Distance lectures in statistics were preferred by 51% of the students, of whom
42.5% definitely preferred such a mode of learning, and almost 45.5% preferred it
moderately. Statistically, onsite lectures would be chosen by 29% of students, of
which more than 48% definitely preferred such a form of classes, and over 35.5% did
so moderately. Almost 66% of students preferred in-person exercises and
laboratories (46% definitely preferred this mode of exercises and laboratories, and
34% preferred it moderately). Nearly 44% of respondents would like to have
consultations in an in-person form, while 48% preferred a distance mode. As regards
seminars, 50% of students preferred having them in an onsite form, while 40.5%
were more inclined towards the remote mode. Online real-time classes were
moderately preferred by approximately 55% of respondents, and the onsite ones by
approximately 40%.

Students were also asked about solving problems on the whiteboard and using
computer programmes during statistics classes, and which of these two forms of
problem-solving they preferred. Almost 6.8% of them said there were no tasks
performed on the board during their classes, whereas for 7.5% it was the only
method for doing all the tasks. 34.4% of the respondents indicated they did a small
part of their assignments on the whiteboard, for 24.8% it was the method used to do
about half of their assignments, and 26.5% said they used the whiteboard to do most
of their tasks. Only 2.8% of students indicated that in their classes no tasks were
performed using computer programmes, while 15.4% said that all tasks were done in
this manner. A minority of problems solved using computer programmes was
indicated by 11.4% of the respondents, while 49.3% of students pointed to this
method as the most frequently-used way of solving problems. Full-time students
more often indicated that their assigments were done using computer programmes
than part-time students.

There was a strong relationship between the mode of instruction and the
preferred method of doing tasks (p = 0.000). 50.5% of respondents solved problems
by means of computer programmes while learning in a remote mode, and 42.4%
used a mixed method for this purpose. The preference of the mixed method was
indicated by 47.7% of respondents and the whiteboard method by 28.5%. Solving
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problems using computer programmes was the least popular method in classes held
in the onsite learning mode. The form of classes differs depending on the choice of
the method used in solving the tasks (Wilcoxon test, p = 0.000).

In addition, respondents expressed their opinion on the usefulness of the given
forms of problem-solving related to quantitative issues in their future professional
life. A chi-square test demonstrated that there was no relationship between the form
of solving problems in professional life and gender, but there was a very weak (Yule’s
@=0.11), yet significant (p =0.0300) relationship between that and the mode of
studying. Full-time students more often than part-time students indicated ‘using
computer programmes’ (75% vs. 66%), while a ‘mixed’ form was less popular (23%
vs. 28%).

3.4. Lecturers: quality of preparation and contact

The next phase of the study concerned students’ evaluation of the quality of
lecturers’ preparation for distance learning courses, as well as the quality of the
supplementary teaching materials. The response distributions were not equal
(Kolmogorov-Smirnov test, p < 0.001). The answers differed in pairs. Students rated
the quality of lecturers’ preparation for statistics subjects higher than for other
subjects (Wilcoxon test, p = 0.000). The mean grade for lecturers of general courses
in the sample was 4.16, with a standard deviation of 0.714. The mean score of
lecturers of statistics subjects was 4.4, with a standard deviation of 0.719. The
average ratings were not equal, as confirmed by a test of the equality of averages
(p =0.000). Lecturers of statistics were assessed very well by 52% of students,
whereas for general courses lecturers it was 32%. Lecturers of statistics were assessed
as good by almost 37% of respondents, and lecturers of general courses were
similarly evaluated by 53% of students.

The respondents’ evaluation of the quality of the preparation of lecturers of
general subjects for classes depended on gender (chi-square test, p = 0.0253) and the
mode of study (p=0.0030), while for lecturers of statistics subjects, such
relationships were not observed (p =0.5550 and p = 0.5890, respectively). Almost
49.8% of male and 53.48% of female respondents assessed the quality of statistics
lecturers’” preparation for classes very well, and approximately 36.5% of both male
and female students gave them good ratings (median female rating = 5, median male
rating = 4).> 53.5% of men and 52.6% of women rated lecturers of general subjects
well (median grade = 4), while 28% of men and 35% of women assessed them very
well. There were outliers in the ratings (‘bad’ and ‘very bad’) for men in general
subjects and for women in statistics courses. These were 3.7% and 1.1%, respectively.

5 Answers to this question: 1 - very bad, 2 - bad, 3 - average, 4 — good, 5 - very good.
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The average male-awarded score for lecturers of general subjects was 4.06 and for
lecturers of statistics 4.36, while women’s ratings for the same categories of lecturers
were 4.22 and 4.42, respectively.

The median of ratings according to the mode of study was 4 (for general subjects)
and 5 (for statistics subjects). Almost 51.4% (37.4%) of full-time and 53.3% (34.8%)
of part-time students gave very good (good) marks to statistics lecturers. It was
different for the lecturers of general subjects. More than 52% of full-time students
and almost 55% of part-time students rated these lecturers well; 35% and 26% of
these respondents, respectively, rated them very well. There were outliers (‘bad’ and
‘very bad’) in the ratings of lecturers of general subjects. These accounted for 1.82%
of all responses. There was 1% of outliers in the case of the ratings of lecturers of
statistics subjects.

The response distributions regarding the quality of materials prepared for lectures
were not equal (Kolmogorov-Smirnov test, p = 0.000). Materials for statistics courses
were seen by students as prepared with more diligence (almost 90% rated their
quality as good or very good) than the materials for general courses (almost 80%
rated them as good or very good; Wilcoxon test, p = 0.000). These percentages were
not equal, as confirmed by a test of the equality of proportions (p = 0.000).

The assessment of the quality of the materials prepared by lecturers for general
courses depended on gender (Mann-Whitney U test, p = 0.0420). Women (83.5%)
assessed the materials more positively than men (75.5%), while no such
dependencies were observed in the case of the assessment of materials for statistics
courses (Mann-Whitney U test, p = 0.1600). No relationship was detected between
the assessment of the preparation of materials and respondents’ mode of study, both
regarding general and statistics cources (Mann-Whitney U test, p = 0.5580 and
p =0.4480, respectively). Nearly 91% of female and 87% of male respondents
assessed the materials for statistics courses as very good or good. Almost 81% of full-
time students and 78% of part-time students assessed materials for general courses as
very good or good. Approximately 89% of full-time students and 90% of part-time
students assessed materials for statistics courses as very good or good.

Students were then asked how often they contacted lecturers after classes. Here we
were comparing onsite, real-time online and asynchronous online types of classes.
Almost 30% of students declared there were no asynchronous online classes
available for them. For all types of courses, the Wilcoxon test indicated a significant
change regarding the level of activity for statistics courses compared to the general
ones (p <0.0010). For all types of courses, students more often made use of contact
with a lecturer for general subjects.
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3.5. Factors influencing preferences

We were interested to determine which factors influenced students’ preferences
regarding the mode of studying (onsite, real-time online, or asynchronous online
courses). These factors were: activity, the quality of the contact with the lecturer,
workload, the quality of lecturers’ preparation, the quality of supplementary teaching
materials, the concentration level, tiredness and efficiency. The dependent variable
was a categorical (with more than two categories), so the multinomial generalised
linear model (multinomial GLM) was applied. Not all dependent variables turned
out to be statistically significant (5%), so we decided to remove those from further
analysis using a backward stepwise selection. Ultimately, there was a significant main
effect for the factors included in Table 3.

Table 3. Significant factors influencing students’ preferences of different types of courses

Type of course General courses Statistics courses
Lectures 1. Frequency of contact with the lecturer in | 1. Concentration (p = 0.0080)
real-time online courses (p = 0.0380) 2. Efficiency (p = 0.0010)
2. Tiredness (p = 0.0230) 3. Frequency of contact with the lecturer in
3. Efficiency (p < 0.0010) real-time online courses (p = 0.0480)
Classes 1. Activity in onsite courses (p = 0.0040) 1. Activity in onsite courses (p < 0.0010)

N

2. Workload (p = 0.0080) . Activity in asynchronous online courses
3. Frequency of contact with the lecturer in (p = 0.0240)
real-time online courses (p = 0.0260) 3. Frequency of contact with the lecturer in
4. Frequency of contact with the lecturer in real-time online courses (p = 0.0030)
asynchronous online courses (p = 0.0030) | 4. Frequency of contact with the lecturer in
5. Tiredness (p < 0.0010) asynchronous online courses (p = 0.0310)
6. Efficiency (p < 0.0010) 5. Workload (p = 0.0310)
6. Tiredness (p < 0.0010)
7. Efficiency (p < 0.0010)
8. Concentration (p < 0.0010)

Laboratories 1. Activity in onsite courses (p = 0.0410) 1. Activity in onsite courses (p < 0.0010)
2. Workload (p < 0.0010) 2. Workload (p =0.0010)
3. Tiredness (p = 0.0060) 3. Tiredness (p < 0.0010)
4. Efficiency (p < 0.0010) 4. Efficiency (p < 0.0010)
Consultations | 1. Activity in real-time online courses | 1. Activity in onsite courses (p = 0.0460)
(p=0.0110) 2. Efficiency (p < 0.0010)
2. Activity in asynchronous online courses
(p =0.0370)

3. Tiredness (p = 0.0020)
4. Efficiency (p < 0.0010)

Source: authors’ work based on the survey results using Jamovi 1.6.23.

In bold are the differences in the significance of the factors having an influence on
the preferences for each type of course. For each, the multinomial GLM was
calculated and probabilities were calculated for every indication which is presented
in the Figure. Next, general conclusions were made.
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Figure. Sample graphs showing the probabilities od indicating each category
for significant explanatory variables, presented in Table 3
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Source: authors’ work based on the survey results using Jamovi 1.6.23.

The application of the multinomial GLM resulted in the following general
conclusions:
e students who preferred courses online in real-time were more likely to declare
that they concentrated more during online lessons (than those who preferred
onsite classes);
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e students who preferred courses online in real-time were more likely to indicate
that online courses were more effective than the onsite ones, and the probability
of this event increased from considerably less effective to considerably more
effective for students who preferred online courses and decreased for students
who preferred onsite courses;

e students who preferred real-time online courses were more likely to indicate that
they had contact with lecturers more often during online lessons in real-time and
asynchronously, and the probability of this event increased from rarely to very
often for students who preferred real-time online courses and the onsite ones, and
decreased for students who preferred asynchronous online courses;

o the probability of declaring that the degree of tiredness changed from much more
tiring to much less tiring increased for students who preferred online real-time
courses and decreased for students preferring onsite courses;

e students who preferred onsite courses were significantly more likely to declare
that they put more effort into onsite classes than into the remote ones, with the
opposite being true for students who preferred online courses in real-time.
Students who preferred asynchronous online courses were slightly more likely to
indicate that they put more work into online lessons;

e students who were more actively involved during onsite courses were significantly
more likely to declare that they preferred onsite courses;

e students who were more actively involved during real-time online courses were
significantly more likely to declare that they preferred this mode of learning;

e students who preferred asynchronous online classes were more likely to declare
that they were not actively involved in real-time online lectures and the onsite
ones.

4. Conclusions

The article presents an analysis of the results of a survey conducted during the
second wave of the COVID-19 pandemic among students of economic universities
in Poland. Responses were provided by 604 students.

The main objective of the survey was to identify factors influencing students’
choices of the mode of learning (remote/onsite), taking into account different types
of courses (classes, lectures, consultations, laboratories, seminars).

Remote learning is for many people an opportunity to develop skills that might
prove very useful later in their professional life. It can improve one’s technical skills
and one’s ability to work in a group, and can also teach regularity. A remote form of
learning tends to require significantly more activity in acquiring knowledge of
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a given material, and takes more time and effort than in the case of traditional onsite
education, but it can also be a source of a lot of satisfaction.

The analysis of our research shows that distance learning is more complicated and
time-consuming than onsite studying. As mentioned above, it requires more work
and higher than average commitment. However, no significant differences occurred
between the responses for general courses and the statistics ones regarding the
amount of work necessary during remote learning. Choosing this mode of learning,
one has to be prepared that his or her interpersonal contacts will be limited and
social relations disrupted. Lack of eye contact reduces focus and undermines self-
confidence. Students in the survey were reluctant to speak up and be active. Students
who were more likely to actively participate in general subjects were less likely to be
active in statistics courses. In the case of general teaching modes, a significant
difference was observed between students’ active involvement in statistics courses
and their activity in other classes. In addition, technical problems made it difficult to
connect, listen, work in groups, solve tasks and issues, and engage in classes. General
courses conducted in a distance form compared to a stationary form were seen as
less tiring than statistics classes. Compared to the stationary form, statistics classes
conducted in a distance form were considered less effective than in the case of
general courses.

On the other hand, remote learning increased the opportunity for students to
have contact with their academic teacher, also during the hours outside the
designated consultation time. Students more often had contact with lecturers of
general subjects than with teachers of statistics. This resulted from the more diligent
preparation of materials by lecturers of statistics subjects and a better contact with
them during classes. Moreover, students of courses conducted in a distance learning
mode assessed the quality of the preparation of statistics lecturers for their courses
higher than the quality of preparation of general subjects lecturers for their classes.

Every second student preferred real-time online lectures, half of whom said that
they did so definitely more. Approximately 70% of students preferred onsite classes
and laboratories, 44% of whom declared definite preference for this kind of
instruction. As regards consultations, the percentage was almost the same (about
46-47%) as for real-time online and onsite classes, although it was not so definite.
Every second student preferred real-time online seminars.

Students, when deciding about their preferences for the mode of lectures,
laboratory classes and consultations, were significantly influenced by three to four
factors, while in the case of exercises-based classes it was as many as six to eight
influencing factors. The level of concentration affected the choice of the mode of
learning not only for statistics courses, but also for general courses. Students who
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preferred in-person classes were more likely to indicate that they concentrated less
during remote ones.

Students who preferred courses online in real-time declared that they
concentrated better during online lessons and that online courses were more
effective than the onsite ones. They also had more frequent contact with lecturers
during online lessons in real-time, and were less tired. Students who preferred onsite
courses declared that this kind of teaching instruction required more effort on their
part than remote classes. Students generally preferred these forms of courses (onsite
or online) in which they were more actively involved.

References

Adedoyin, O. B., & Soykan, E. (2023). COVID-19 pandemic and online learning: the challenges
and opportunities. Interactive Learning Environments, 31(2), 863-875. https://doi.org/10.1080
/10494820.2020.1813180.

Barrat, J. M., & Duran, F. (2021). Does psychological capital and social support impact engagement
and burnout in online distance learning students?. The Internet and Higher Education, 51, 1-9.
https://doi.org/10.1016/j.iheduc.2021.100821.

Batorski, D., Jasiewicz, J., Kisielowska, M., Luterek, M., & Mierzecka-Szczepanska, A. (2014, Janu-
ary 23). Nowe media w polskiej szkole - diagnoza. https://www.nck.pl/badania/aktualnosci/nowe
-media-w-polskiej-szkole--diagnoza.

Blanco, G. L. (2021). Global citizen education as a pedagogy of dwelling: re-tracing (mis)steps in
practice during challenging times. Globalisation, Societies and Educations, 19(4), 432-442.
https://doi.org/10.1080/14767724.2021.1899800.

Blaszczynski, K., & Srokowski, L. (2018). Kompetencje w zakresie bezpieczeristwa cyfrowego
w roku szkolnym 2017/2018. Raport z badar. https://www.cyfrowobezpieczni.pl/biblioteka
-materialow/broszury.

Blaszczynski, K., Tomczyk, L., & Srokowski, L. (2017). Kompetencje w zakresie bezpieczeristwa
cyfrowego w roku szkolnym 2017/2018, wyniki pierwszej fali badania. Raport z badan.
https://www.cyfrowobezpieczni.pl/biblioteka-materialow/broszury.

Butnaru, G. I, Nitd, V., Anichiti, A., & Brinza, G. (2021). The effectiveness of Online Education
during COVID-19 Pandemic - A Comparative Analysis between the Perceptions of Academic
Students and High School Students from Romania. Sustainability, 13(9), 1-20. https://doi.org
/10.3390/su13095311.

Chakraborty, P., Mittal, P., Gupta, M. S., Yadav, S., & Arora, A. (2021). Opinion of students on
online education during the COVID-19 pandemic. Human Behavior and Emerging Technology,
3(3), 357-365. https://doi.org/10.1002/hbe2.240.

Comi, S., Argentin, G., Gui, M., Origo, F., & Pagani, L. (2017). Is it the way they use it? Teacher,
ICT and student achievement. Economics of Education Review, 56, 24-39. https://doi.org
/10.1016/j.econedurev.2016.11.007.

Demeshkant, N. (2020). Future Academic Teachers” Digital Skills: Polish Case-Study. Universal
Journal of Educational Research, 8(7), 3173-3178. https://doi.org/10.13189/ujer.2020.080746.


https://doi.org/10.1080/10494820.2020.1813180
https://doi.org/10.1080/10494820.2020.1813180
https://doi.org/10.1016/j.iheduc.2021.100821
https://www.nck.pl/badania/aktualnosci/nowe-media-w-polskiej-szkole--diagnoza
https://www.nck.pl/badania/aktualnosci/nowe-media-w-polskiej-szkole--diagnoza
https://doi.org/10.1080/14767724.2021.1899800
https://www.cyfrowobezpieczni.pl/biblioteka-materialow/broszury
https://www.cyfrowobezpieczni.pl/biblioteka-materialow/broszury
https://www.cyfrowobezpieczni.pl/biblioteka-materialow/broszury
https://doi.org/10.3390/su13095311
https://doi.org/10.3390/su13095311
https://doi.org/10.1002/hbe2.240
https://doi.org/10.1016/j.econedurev.2016.11.007
https://doi.org/10.1016/j.econedurev.2016.11.007
https://doi.org/10.13189/ujer.2020.080746

18 Wiadomosci Statystyczne. The Polish Statistician 2024 | 1

Guimaraes, F. F., & Finardi, K. R. (2021). Global citizenship education (GCE) in internationalisa-
tion: COIL as altenrative Thirdspace. Globalisation, Societies and Educations, 19(5), 641-657.
https://doi.org/10.1080/14767724.2021.1875808.

Instytut Badan Edukacyjnych. (2013). Ewaluacja ex-post rzgdowego programu rozwijania kompe-
tencji uczniow i nauczycieli w zakresie stosowania technologii informacyjno-komunikacyjnych -
»Cyfrowa szkota”. http://eduentuzjasci.pl/images/stories/publikacje/ibe-raport-cyfrowa-szkola.pdf.

Kopp, M., Groblinger, O., & Adams, S. (2019). Five common assumptions that prevent digital
transformation at higher education institutions. In: INRED2019 Proceedings. International
Academy of Technology, Education and Development. https://doi.org/10.21125/inted.2019.0445.

Kuo, T. M., Tsai, C.-C., & Wang, J.-C. (2021). Linking web-based learning self-efficacy and learn-
ing engagement in MOOCs: The role of online academic hardiness. The Internet and Higher
Education, 51, 1-15. https://doi.org/10.1016/j.iheduc.2021.100819.

Muthuprasad, T., Aiswarya, S., Aditya, K. S., & Jha, G. K. (2021). Students’ perception and prefer-
ence for online education in India during COVID-19 pandemic. Social Science & Humanities
Open, 3(1), 1-11. https://doi.org/10.1016/j.ssah0.2020.100101.

Primi, C., Bacherini, A., Beccari, C., & Donati, M. A. (2020). Assessing math attitude through the
Attitude Toward Mathematics Inventory — Short form in introductory statistics course students.
Studies in Educational Evaluation, 64, 1-9. https://doi.org/10.1016/j.stueduc.2020.100838.

Romaniuk, M. W., & Lukasiewicz-Wielba, J. (2021). Zdalna edukacja kryzysowa w APS w okresie
COVID-19. Z perspektywy rocznych doswiadczer. Akademia Pedagogiki Specjalnej im. Marii
Grzegorzewskiej. http://www.aps.edu.pl/media/2395686/raportzbadaniazdalnaedukacjakryzysowa
wapswokresiepandemiicovid-19zperspektywyrocznychdowiadcze.pdf.

Strielkowski, W. (2020). COVID-19 pandemic and the digital revolution in academia and higher
education. Preprints. http://doi.org/10.20944/preprints202004.0290.v1.

Tomczyk, L., & Srokowski, L. (2016). Kompetencje w zakresie bezpieczeristwa cyfrowego w polskiej
szkole. Raport z badan. https://www.cyfrowobezpieczni.pl/biblioteka-materialow/broszury.

Zalewska, E., & Trzcinska, K. (2022). Efektywnos¢ zaje¢ zdalnych w czasie pandemii COVID-19.
Wiadomosci  Statystyczne. The Polish Statistician, 67(10), 48-61. https://doi.org/10.5604
/01.3001.0016.0659.

Zhang, J. W, Kessler, E., & Braash, J. L. G. (2021). Self-compassion mindset can predict statistics
course performance via intelligence mindsets and statistics anxiety. Learning and Individual
Differences, 90. 1-12. https://doi.org/10.1016/j.lindif.2021.102047.

Zhang, W., Wang, Y., Yang, L., & Wang, C. (2020). Suspending Classes Without Stopping Learn-
ing: China’s Education Emergency Management Policy in the COVID-19 Outbreak. Journal of
Risk and Financial Management, 13(3), 1-6. https://doi.org/10.3390/jrfm13030055.


https://doi.org/10.1080/14767724.2021.1875808
http://eduentuzjasci.pl/images/stories/publikacje/ibe-raport-cyfrowa-szkola.pdf
https://doi.org/10.21125/inted.2019.0445
https://doi.org/10.1016/j.iheduc.2021.100819
https://doi.org/10.1016/j.ssaho.2020.100101
https://doi.org/10.1016/j.stueduc.2020.100838
http://www.aps.edu.pl/media/2395686/raportzbadaniazdalnaedukacjakryzysowawapswokresiepandemiicovid-19zperspektywyrocznychdowiadcze.pdf
http://www.aps.edu.pl/media/2395686/raportzbadaniazdalnaedukacjakryzysowawapswokresiepandemiicovid-19zperspektywyrocznychdowiadcze.pdf
http://doi.org/10.20944/preprints202004.0290.v1
https://doi.org/10.5604/01.3001.0016.0659
https://doi.org/10.5604/01.3001.0016.0659
https://doi.org/10.1016/j.lindif.2021.102047
https://doi.org/10.3390/jrfm13030055

	Strona 1
	wia stat 01 24  str tyt szara.pdf
	Strona 1

	Pusta strona
	Pusta strona
	Pusta strona



