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Research design

To assess the perception of higher education
institutions’ preparedness for crisis management
during the COVI-9 pandemic, an empirical
study was conducted. The study utilized the
Computer-Assisted leb Interviewing (CAll)
technigue, allowing participation of students from
economic universities (If), management faculties
of technical universities (IZ-P) and universities
(iz-0) across Poland. L The research method,
specifically the use of Computer-Assisted lieb
Interviewing (CAll) allowed for a large-scale
survey with minimal physical contact, which was
essential during a pandemic. The method
supported the research dimensions by enabling
the collection of a large amount of data across
various demographics and university types. A total
of 2,8% students (N = 28%) participated in the
study. The empirical research covered:

a) Subject-related scope - students from economic
higher education institutions and faculties of
higher education institutions with an economic
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b) Object-related scope - evaluation of crisis
management at universities based on the
organization of higher education operations
during the COVID-19 pandemic,

c) Spatial scope - Poland,

d) Temporal scope - the first half of 221.

Table 1 presents the structure of the study
population, considering the following criteria:
gender, form of studies, type of studies, year of
studies and type of higher education institution.

Statistical package PS IMAGO Pro 1 (IBM
SPSS Statistics %) was employed for the analysis
of the obtained results. To evaluate students’
perception of higher education institutions’
preparedness for crisis management, particularly
online class organization during the COVID-19
pandemic, a five-point Likert scale was used. The
scale values represented: | very poor
preparation, 2 - rather poor preparation, 3— average
preparation, 4 — rather good preparation, 5 — very
good preparation. Assuming equal distances
between categories on the ordinal scale, mean
values were calculated, allowing for the hierarchy

profile, of elements related to the functioning of
Table 1. Distribution of the study population
L. Higher education institution
Characteristics
EU MF-TU MF-U Total
of Respondents
N % % N % % N | % % N | % |%
Gender F 1007 f.6 5.2 19 %8 J0.2 89 6.7 [%.6 169 6.8 | 100.0
M 504 B4 84 1% {2 |14 N3 |30 0 B4 100
Total L0 84 )R8 w000 116 93 000.0 B[ 232 10p.0 100,
form of studies Fll-time 9% 4] 8.1 211 82. 13.2 %1800 BT 08 j25 10,
Part-time 52 kL T |4 1.3 9 00 |55 9 24 1000
Total ol 000 934 W wf 16 93 000 HI) 2632 10p.0 100,
Type of studies tng. 18 g5 w1 | M0 54 1 14 |44 3 113 1000
BA L b7 SL1 5 16.2 3. 5L T AT 1 8] 1000
Master’s 52 5 6LY % 9 16 ;o ns %S 1 B4 1000
Int. Master’s 0 13 8.0 0 0.0 0.0 5 0.5 2.0 % 0.9 0.0
Total ol 000 934 W wf 16 93 000 HI) 2832 10p.0 100,
fear of studies It 55 Wi 4 1o 5 w06 B[ B3 W B4 20O
Ind 3 b4 WMT T 09 07 w45 [HE M g 100.0
3rd m T %7 2 189 29 woous (N4 w10 1000
ith or Ist Master’s 3 18I 603 5 WERIN | 28 20 £ 6.0 0.0
5th or 2nd Master’s | 07 6.1 R 1.6 15, [ X U 8.8[ 100.0
Total L0 B4 )R8 000 116 9000 B 8% 1(1).0 10.

Legend: N - number; % - percentage within a column; &

management faculties at technical universities; MF-U — university management faculties,

Source: own research.

- percentage within a row; £l — economic universities; MF-TI -

F - female; M - male.
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universities and the organization and conduct of
classes at the studied institutions during the
COVID-19 pandemic. This facilitated the use of
variance analysis to compare mean assessments of
selected operational areas and exploratory factor
analysis (EFA) to reduce multi-element primary
data sets.

Results

In the initial step of the research procedure, the
average significance of elements associated with
the functioning of universities during the COVID-19
pandemic was verified. The highest-rated
elements included the reorganization of online
classes (x-:= 3.9), the organization of the
recruitment process ( x-:= 3.%0), the general
impression/perception of the university (  x=3.81),
the informatization of student services ( x= 3.81)
and the system of regulating tuition fees ( x=3.7)).
On the other hand, the lowest-rated elements
were job offers and university assistance in job
finding ( x= 3.00), offers of internships and
professional/student placements (  x-= 3.17), the
availability of infrastructure for students to
conduct their own research (  x= 3.40), access to
libraries and reading rooms ( x= 3.4) and the
scholarship system ( x = 3.41).

Additionally, an analysis of variance was
used to compare the average significance of the
surveyed elements among different types of
higher education institutions (Armstrong et al.,
2000; Ferreira et al., 2014). The analysis of the
results indicates that economic universities and
management faculties of universities were
rated the best in terms of functioning during
the COVID-19 pandemic. This pertains to
variables related to the perception of the
university, the reorganization of online classes,
the attitude of administrative staff towards
students, the informatization of student
services, the availability of infrastructure for
conducting research, offers of study abroad
programs and the system of regulating tuition
payments. Ffor career prospects after
graduation, access to libraries or reading rooms
and offers of training, courses and webinars,
economic schools were rated highest -
management faculties of technical universities
and universities were rated lower in these
areas. In terms of the efficiency of student
services by university administration and
scholarship systems, the management faculties
of universities were rated highest. for other
variables, no statistically significant differences
were identified among the surveyed groups.
The obtained results are presented in Table 2.
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The second step of the research procedure
involved assessing the average importance of
elements related to the organization and delivery
of online classes at universities during the COVID-19
pandemic. Among the highest-rated elements
were: the opportunity to participate in online
consultations ( x-= 4.17), availability of online
class materials ( x-= 412), instructors’ attitudes
towards students ( x = 4.04), the responsiveness of
instructors ( x-= 401) and the functionality of
online class platforms ( x = 4.00). Conversely, the
lowest-rated elements included: the participation of
business practitioners in online classes (  x=3.23),
assimilation of knowledge during online classes
(x-= 3.31), offers of open lectures ( Xz 3.48),
technical support from the university ( x = 3.50)
and the practical usefulness of the knowledge
acquired online ( x= 3.5). The obtained results
are presented in Table 3.

The analysis of variance allowed for the
identification of statistically significant  dif-
ferences between the surveyed groups of
respondents. In most variables, the highest ratings
were consistently given to the preparedness of
economic universities and university management
faculties to function during the crisis. The
exception was the variables related to training (8)
and materials for online classes (3), where
economic universities were rated highest within
the studied scope. The last variable, concerning
the opportunity to participate in online
consultations, was rated similarly across all types
of studied higher education institutions.

The next step in the research procedure
involved the use of exploratory factor analysis
(EFA) to identify latent dependencies between the
studied variables and to reduce the multi-element
sets of primary variables to new components
(latkins, 201; Reio & Shuck, 215; Taherdoost
et al., 2U4). In the process of extracting
components, the VARIMAX orthogonal rotation
was used (Lloret et al., 2U7; Goretzko et al.,
2021). The results of the exploratory factor
analysis on the set of variables related to the
functioning of universities during the COVID-19
pandemic allowed for the reduction of 17 variables
to two components. ! The first component includes
variables related to the administrative and
organizational efficiency of the university, while
the second encompasses elements related to the
offer of professional and academic development
(Table 4).

The analysis of the mean values of the
extracted components indicates a higher eval-
uation of elements related to the administrative
and organizational efficiency of the university
(x=37)  compared to the evaluation of the offer
of professional and academic development
(x=3.%).
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Table 2. Comparison of the average significance of elements related to the functioning of universities
during the COVID-19 pandemic among students from different institutions

Elements related to university operations
during the COVID-19 pandemic

Higher education
institution ANOVA

EU | MF-TU | MF-U

Overall mean

General impression/perception of the university
Career prospects post-graduation
Reorganization of classes to online formats
. Access to library/reading rooms
. tfficiency of student services by university administration
(dean’s offices, student services offices, etc.)
. Attitude of administrative staff towards students
Digitalization of student services (e-campus, online services,
student accounts, etc.)
. Transparency of the study process (e.g., conditions for choosing
specializations)
Organization of the recruitment process (for undergraduate
and graduate programs)
0. Availability of infrastructure for students to conduct their
own research (e.g., for thesis work)
1. Offers of internships/professional placements/student placements
12. Job offers/assistance from the university in finding employment
13. Offers of study abroad (Erasmust, exchange programs with
other universities, etc.)
14. Offers from student academic societies (SAS)
15. Offers of training, courses, webinars
16. System for regulating tuition payments (rules, amounts, etc.)
17. Scholarship system

Bad —~ = o= e

P

34 34 2538 L ! 6559
347 3 1>3% a3y ! B.405m1
3.9 3.98 138 1ezq 2 9.0+
3.4 340 I3 a3y ! 1401

3.66 3.0 Lrgs Legn 2 3.486%
3.61 3.69 Iy3 legm 2 5,666+

3.81 8 Ty3p ey 2 .48

310 33 Lragg Dasfp ! 1.308

3.9 p.93 Dagyr Dasl ! 1784

o3y Ly 2 3,531
A 318 Lrs a3 ! 1091
3t 3.3 Lrag Trsl ! 1831

35 3t 1533 lem 2 6. 716w+
3.5 3.5 Lagnt Dl ! 2.
3.66 34 Iy3p 1a3s ! 0,543
£l 3.7 1y laip 2 3518
347 3 Lrgs Ty 2 B.TI6H

Legend: statistical significance (

higher the average in the group.

Source: own research.

Subsequently, an exploratory factor analysis
was applied to elements related to the
organization and delivery of online classes at
universities during the COVID-19 pandemic. The
application of this method reduced the original set
of twenty variables to two components. The first
component encompasses factors associated with
technical and didactic support in remote
education, while the second comprises elements
that contribute to quality and effectiveness of
online education (Table 5).

Comparison of the mean values of the extracted
components indicates a higher rating for technical
and technological support in remote education
(x+ = 3.8 compared to the quality and
effectiveness of online teaching ( x = 3.68).

In the final stages of the research procedure,
the likelihood of university recommendations
among friends or acquaintances was evaluated.
A ten-point scale developed by Reichheld was used
to calculate the Net Promoter Score (NPS) (Vélez

p-value): *  p <0001 *  p <00,
faculties at technical universities; MF-U — university management faculties;

p < 0.05 £l - economic universities; MF-T - management
L23  _group membership - the higher the value, the

et al., 2020; Reichheld, 2004 Rocks, 2016;
Reichheld & Schefter, 2000). On this scale, a score
of L indicates no recommendation, while a score of
10 indicates a 100h likelihood of recommendation.
Based on the results, respondents are divided into
three categories: detractors (responses !-f),
passively satisfied (responses 7-8) and promoters
(responses %-10). The Net Promoter Score is
calculated by subtracting the number of detractors
from the number of promoters (Table 6).

The analysis of the results indicates that there is
a prevalence of promoters over detractors in the
general group of respondents (% people) and among
students of economic universities (3 people), where
the Net Promoter Score is positive. In the case of
management faculties at technical universities ()
and universities (-5), the score is negative.

In the final step of the research procedure, the
correlation between the level of respondent loyalty
and components related to the functioning,
organization and delivery of online classes in
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Table 3. Comparison of the average importance of elements related to the organization and delivery
of online classes at universities during the COVID-19 pandemic

Elements related to the organization and delivery
of online classes at universities during
the COVID-19 pandemic

Higher education
institution ANOVA

EU | MF-TU | MF-U

Overall mean

1. Quality of online classes
2. Satisfaction with online classes
3. Atmosphere during online classes
4. Practical usefulness of knowledge gained online
5. Assimilation of knowledge during online classes
6. Functionality of the online class platform
1. Technical support from the university
8. Training/materials for handling the online class platform
8. Instructors’ ability to manage the online class platform
10 Efficiency/organization of conducting online classes by instructors
11. Method of knowledge transmission during online classes
12. Criteria for passing online classes
13. Materials for online classes
W. Instructors’ attitude towards students
15. Clarity of instructions from instructors during online classes
16. Responsiveness of instructors
11. Interactions with instructors
18. Opportunity to participate in online consultations
19. Offers of open lectures
. Participation of business practitioners in online classes

a2
3B 1
<3y 2
<3 2
<3p !

>3 !
s34 L
>3.66 L
3y !
3 !
w30 L 2
>33 Lass 2
rig !
<aap
<y 2

3.06 39 2
an 3.7 2
3.4 3.4 2
3.5 340 2
3.4 3.5 2
40 408 s
350 35 2
68 30 2535
3.8 1.9 Lysg !
3.4 Lo Team !

376 38 Ly lesnm 2
3.4 3.9 Loy ey !
L1 4] Ly el !
404 L Lysm o laap 2
3|9 400 Ly ey 2
I 409 2y Ly 2
3.9 3.9 Lysgp leam 2
L 418 Ladll D atgs !
3.4 3.5 Lygu ez 1

.23 3. 2y ey 1

10,438+
10,650+
9,003
11054
14134
19,388+
3.662*
3.80
19470
1245
8475
5.000%
b.547x
15,136+
18,543
15337
13345+
0.9%2
10.404x
10,3255

Legend: statistical significance ( p-value): ®** p < 0.0, * p <00,
faculties at technical universities; MF-U — university management faculties;
higher the average in the group.

Source: own research.

higher education institutions during the COVI)-19
pandemic was verified. The results, calculated
using Spearman’s rank correlation coefficients,
are presented in Table 7.

The analysis of the results indicates relatively
high, positive correlation values - the strength
and consistent direction of these correlations
suggest a mutual reinforcement among the
examined variables. In the general respondent
group, the highest correlation coefficients were
observed for administrative and organizational
efficiency of the university ( rg = (.54 and
technical and didactic support in remote education
(rg=0.52).

Discussion and future
research directions

The primary goal of the conducted research and
analysis was to assess the perception of higher

p < 0.05 &l - economic universities; MF-T/ — management
L23  _ group membership - the higher the value, the

education institutions’ in Poland functioning,
particularly in the context of organizing online
classes during the COVID-1§ pandemic. The
findings may provide university administrators
with insights for better preparation for crisis
situations and more accurately addressing student
needs.

The COIlD-19 pandemic was a crisis in
education on an unprecedented scale, forcing
immediate action by educational entities
(including universities) changing the current
formula of conducting classes. Dlespite the
surprise and the need to adapt to new conditions
of the educational process, the results generally
indicate good preparation of the university — one
of the highest rated elements was the
reorganization of online classes during the
COVID-19 pandemic. This was undoubtedly
related to the good digital infrastructure of Polish
universities and the flexibility of the teaching staff
conducting classes. towever, there are areas
requiring greater attention, such as the career
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Table 4. Results of the exploratory factor analysis in the set of elements related to the functioning
of universities during the COVID-19 pandemic

Mean
Overall Higher education Factor . .
Component el . . Primary variables
mean institution loading
EU | MF-TU | MF-U
Administrative 3 379 3.62]3.19 0.0 L]General impression/perception of the university
and organizational 0.6 3. Rgorganization of classes to online formats
efficiency 0155 tfficiency of student services by university administration
of the university (dean’s offices, student services offices, etc.)
0.7%  6.|Attitude of administrative staff towards students
0.1 1] igitalization of student services (e-campus, online
services, student accounts, etc.)
0.666  8.[rransparency of the study process (e.g., conditions for
choosing specializations)
Offer 3.3 3401330331 0.3 [UL. Offers of|internships/professional placements/student
of professional placements
and academic 0.1 12. Job offers/assistance from the university in finding
development employment
0.1 18] Offers of study abroad (Erasmust, exchange programs
with other universities, etc.)
0.9 14} Offers from student academic societies (SAS)
0.5 15] Offers of training, courses, webinars

Legend: £l — economic universities; MF-T — management faculties at technical universities; MF-l - university management
faculties.

Source: own research.

Table 5. Results of the exploratory factor analysis for elements related to the organization and delivery
of online classes at universities during the COVID-19 pandemic

Mean
Overall Higher education Factor . .
Component N . Primary variables
mean institution loading
EU | MF-TU | MF-U
Technical and 3.4 3.09) 3.61] 3.83 0.65  7.[Technical support from the university
didactic support 0.66 9. Ipstructors’ ability to manage the online class platform
in remote education 0.614 1. Eficiency/organization of conducting online classes by
instructors
0.63 18] Materials for online classes
0.7 4] Instructors’ attitude towards students
0.6 B Clarity of instructions from instructors during online classes
0.9 18] Responsiveness of instructors
0.8 17]Interactions with instructors
0.47 18] Opportunity to participate in online consultations
0.617 18] Offers of open lectures
0.6 2] Participation of business practitioners in online classes
(uality and 3.68 372 3.43 ] 3.89 0.0 1 [uality of onjine classes
effectiveness 0.3 2. Sptisfaction with online classes
of online teaching 0.5 3. Ajmosphere during online classes
0.80  4.|Practical usefulness of knowledge gained online
0.82  5.|Assimilation of knowledge during online classes
078 1] Method of knowledge transmission during online classes

Legend: £l - economic universities; MF-T — management faculties at technical universities; MF-l - university management
faculties.

Source: own research.
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Table 6. Evaluation of the likelihood of university recommendations among friends or acquaintances

Occurrence Total Higher education institution Level of Total Higher Education Institution
of N (%) N (%)
dati N (%) loyalty N (%)
recommendation UE WZ-P WZ-U EU MF-TU MF-U
None % i 12 3% letragtors 909 s 113 8
(34) () ) ) 0 (@2 @ | @5 (%.0)
2 1 I 10 19
25 (24) 30) )
3 109 5 16 5
(39 39 1.9) @)
[ 13 b7 7 Y
) (4 5.) )
5 208 8 b 7
13 (59 ) (8le)
b 0 it 6 12
) (45) 9 (29
1 38 106 15 16 Passivefy 9%9 532 106 31
(155) (15.0) @ 64|  satisfied [PS) (39 ®) 0 (1))
8 51 306 il 18
15) .9) D) (185)
9 vl Pl gl 13 Promoters 934 51 109 Jatl
(15.0) (15.1) ) ®y @ (®.0) (®.1) 3.) @)
One hundred 510 9 ! (5.8
percent (18.0) 19.5) (189 157
Total 183 1t Rt} 993 Total 83 51 kit 9
(100.0) & ) X I\ (100.0) o g g
Net Promoter % 8 -4 o4
Score 0.9 (5.9) -1.3) (44
NPS: P-D

Legend: El — economic universities; MF-T/ — management faculties at technical universities; MF-U - university management

faculties; NPS - Net Promotor Score;

Source: own research.

D - detractors;

PS - passively satisfied;

P — promoters.

Table 7. Correlation between student loyalty level and components related to the functioning,

organization and delivery of online classes at universities during the COVID-19 pandemic

Level of loyalty
Component Higher education institution
Total
EU MF-TU MF-U
Administrative and organizational efficiency of the university 0.5047 0,541 0473 0,485+
Offer of professional and academic development 3 0.455% 0.300x 0.411%
Technical and didactic support in remote education 0,520 .50+ 0,487+ 0.4954*
(uality and effectiveness of online teaching 0472 0,487+ 0.414r 0.47x
Legend: statistical significance (  p-value): * p <0.00,, * p <00, p <0.05 & — economic universities; MF-Tl — management

faculties at technical universities; MF-U - university management faculties.

Source: own research.
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prospects after graduation. Higher education
institutions exhibited varying levels of effectiveness
in their crisis management, particularly in
transitioning to online education. Economic
universities and university management faculties
generally demonstrated better preparedness
compared to management faculties at technical
universities. Elements such as the organization of
online classes, digitalization of student services
and administrative support received higher
evaluations. fowever, aspects like the participation
of business practitioners in online classes and
practical applications of knowledge were rated
lower. The study revealed significant variances in
student satisfaction and likelihood of recommending
their institutions, with economic universities
showing a positive net promoter score, indicating
higher student loyalty and satisfaction compared
to other types of institutions.

fhen it comes to continuing to conduct classes
in the form of online learning by Kls, attention
should be paid to improving the accessibility of
research infrastructure, which will enhance the
efficiency of learning and satisfaction levels from
classes. Institutions should focus on improving the
functionality and technical support of online class
platforms to enhance the learning experience.
leveloping partnerships with industry practitioners
to enrich the curriculum and provide practical
insights can enhance the relevance and
applicability of online courses. Student services,
particularly in career guidance, job placement,
and scholarship opportunities, which were areas
of lower satisfaction, should be augmented. On the
other hand students should take full advantage of
the online consultations, materials and other
educational resources provided by their institutions.
Actively participating in academic and professional
development opportunities, including training,
webinars and study abroad programs, can
significantly enhance their educational outcomes.

In the context of directions for further research,
attention should primarily be given to analysing
the long-term impact of remote education on
students’ career development, comparing the
effectiveness of various hybrid education models
and assessing the influence of comprehensive
didactic, technical and administrative support on

Notes/Przypisy

U List of higher education institutions whose students participated in the empirical study: Kozminski University, Bialystok Unive
flarsaw University of Technology, Poznan University of Technology, larsaw University of Life Sciences, SGH larsaw School of tcon

of Economics in Katowice, Cracow University of Economics, Poznan University of Economics and Business, lroclaw University of tc
Business, Jan Kochanowski University of Kielce, Maria Curie-Sktodowska University, University of Szczecin, University of larsaw

and Mazury in Olsztyn and University of Zielona Gra.
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student loyalty and recommendations. Follow-up

studies to assess the long-term impacts of the
implemented online education strategies and their

effectiveness over multiple academic years should
be conducted. Research should be expanded to
include a broader range of institutions globally to

understand different educational models and their

crisis management efficacy. The correlation

between the quality of crisis management in

education and the employment rates of graduates

should be investigated, to determine how
effectively institutions prepare students for the

job market post-crisis.

These insights not only help in understanding
the immediate impacts of the pandemic on higher
education but also guide institutions in planning
and implementing more robust educational
strategies for future crises.

Conclusions

The study provides valuable insights into the
effectiveness of online education during the
COVI-19 pandemic from the perspective of Polish
students. It reveals that while there are positives
noted in terms of universities’ quick transitions to
online formats and administrative support. There are
significant areas for improvement, particularly in
engagement with business practitioners and the
practical application of knowledge, access to
library/reading room and availability of
infrastructure for students to conduct their own
research. The research concludes that economic
universities and management faculties generally
showed better preparedness and adaptation, which
correlates with higher student loyalty and
satisfaction levels. The findings suggest that
higher education institutions must continue to
refine their online educational practices, improve
technical support, and integrate real-world
applications into the curriculum to enhance
student learning outcomes and institutional
loyalty. Further research could explore long-term
impacts of online learning and develop strategies
for seamless hybrid education models, aiming to
bolster educational resilience against future crises.
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2 The minimum value of factor loadings qualifying primary variables for components was set at 0.60.
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