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Abstract

Background and aim: Outbreak of the COVID-19 pandemic has had big impact on higher education system.
To prevent spreading of the disease, distance learning was organised. The aim of this research was to assess
medical students’ perception of quality of educational process during the COVID-19 pandemic.

Respondents and methods: Online research was conducted during May 2021 on 142 students of fourth, fifth
and sixth year of School of Medicine University of Zagreb. This research was conducted
using Questionnaire for Assessing Quality of Distance Learning in Biomedicine Studies. It consists of 28
items which are rated using 7-point Likert scale and are distributed in six subscales. All statistical analyses
were conducted using IBM® SPSS® Statistics for Windows (Version 25.0).

Results: Statistically significant difference was found in Perception of Teachers’ Work between fourth and
sixth year (p = 0.012), as well as Perception of Educational Environment and Personal Academic
Achievements between fourth and fifth, and fourth and sixth year of study (p < 0.001). The lowest mean for
all subscales was found in fourth year, except subscales Perception of Personal Academic Activity (3.51 ±
1.32) and Perception of Equipment Quality (6.22 ± 1.04). The highest mean was found in sixth year for
subscales Perception of Distance Learning Organization (3.47 ± 1.04), Perception of Cooperation (4.39 ±
1.04) and Perception of Teachers’ Work (4.73 ± 0.96). For subscales Perception of Educational Environment
and Personal Academic Achievements and Perception of Equipment Quality, the highest mean was found in
the fifth year (5.42 ± 1.14 and 6.28 ± 1.01, respectively). Majority of students were satisfied with equipment
quality and Internet connection they used, however most of them (N = 68, 47.9 %) thought that teachers were
not qualified enough to use tools for online teaching.

Conclusion: The highest quality of educational process was perceived by sixth-year (64.9 % of the total
score), and the lowest by fourth-year medical students (58.7 % of the total score). Teachers should continue
with their education in order to maximize the use of digital technology in achieving educational outcomes,
especially in biomedical area.
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1. Introduction

COVID-19 disease crisis has had a strong impact on higher education system, specifically on medical
education system, which includes a lot of practical teaching and working with patients (Karimian et al.,
2021). To prevent the spread of the infection, measures of physical distance were introduced, and distance
learning had to be held. Restricting physical presence has accelerated the development of an online learning
environment (Papapanou et al., 2021). Although there were tools for online teaching before the pandemic, it
was necessary to improve them to withstand a huge number of users and enable uninterrupted teaching. In
addition to those technical problems, the need for educating teachers and students in the field of digital
technologies has been identified so they can adapt to sudden change in the learning and teaching system
(Rashid & Yadav, 2020). A qualitative study by Ahmed et al. (2000) showed that distance learning is a good
environment for most students, although it can be challenging for students of lower socio-economic status
and students with disabilities. Face-to-face learning achieves better results when it comes to teacher-student
connection, acquiring competence of professionalism through teamwork, cognitive, communication and
clinical skills.

At the School of Medicine in Zagreb, MEF-LMS platform (Copyright © School of Medicine in Zagreb)
(Žižak, 2009), which is continuously being improved, is primarily used in teaching.  Zoom  application
(Copyright ©2021 Zoom Video Communications, Inc., USA) (Zoom, 2021) is also used to relieve
sometimes-overloaded MEF-LMS system. Over time, teaching that includes theoretical knowledge has been
adapted for  online  teaching, while practical parts of teaching have been reduced and condensed in an
epidemiologically appropriate manner, or delayed due to an increase in cases of SARS-CoV-2 virus
infection. The situation was further worsened by earthquakes that devastated the buildings of the School of
Medicine as well as a significant part of the clinical bases where students performed clinical practice.

Lack of practical training was compensated by development of digital materials, but they proved to be not as
good as acquiring practical skills live, especially when it comes to working with patients (Langenau et al.,
2017). Currently, despite the unfavourable epidemiological situation, face-to-face learning is allowed
throughout the country, under epidemiological measures. Due to extensive reconstruction of damaged
buildings of the School of Medicine which are necessary for normal functioning of the faculty, some classes
will have to be held online in the future. Regarding the professional qualification of medical doctors, it is
important to ensure quality of education, face-to-face as well as distance learning  (Monier et al., 2019).
Evaluation of educational process is also important part of enabling the quality of education.

 

1.1. Aim and hypothesis

Aim: To assess medical students’ perception of quality of educational process during the COVID-19
pandemic.

Hypothesis: There will be a difference in the perception of quality of educational process during the COVID-
19 pandemic among fourth-, fifth-, and sixth-year medical students.

2. Methods

2.1. Participants

This research included 142 medical students (43 male and 99 female), from fourth, fifth and sixth year of
School of Medicine, University of Zagreb, Croatia (Table 1).

2.2. Materials

Croatian version of newly developed and validated  Questionnaire for Assessing Quality of Distance
Learning in Biomedicine Studies  (Cronbach alpha = 0.86) was used as measurement instrument. We
presented challenges in development of the questionnaire and the results of the questionnaire validation at



6/8/22, 12:34 PM View of Medical Students’ Perception of Organization and Informatization of Teaching During the COVID-19 Pandemic | Ann…

https://ojs.vvg.hr/index.php/adrs/article/view/208/71 3/11

EDULEARN21 conference, and we described them in the paper published in the EDULEARN21
Proceedings (Nola et al., 2021). The complete questionnaire is presented for the first time in this paper.
Validated Croatian version of this questionnaire is available upon request.

The questionnaire consists of seven open-ended questions and 28 items, rated on Likert scale from 1 to 7 (1
means 'I completely disagree'; 2 – 'I mostly disagree'; 3 – 'I partially disagree'; 4 – 'I neither agree nor
disagree; 5 – I partially agree; 6 – I mostly agree; 7 – I completely agree) and distributed in six subscales
(Table 3 – Table 9):  Perception of Distance Learning Organization  (N  = 6),  Perception of Educational
Environment and Personal Academic Achievements (N = 5), Perception of Personal Academic Activity (N =
4), Perception of Cooperation (N = 6), Perception of Equipment Quality (N = 3) and Perception of Teachers’
Work (N = 4)  (Nola et al., 2021). The content of these subscales is shown in Tables 4, 5, 6, 7, 8 and 9.

2.3. Procedure

This research was conducted during May 2021 among students from School of Medicine, University of
Zagreb. The questionnaire was created in Google Forms and link was given to students during
regular online classes and then shared through social networks. Students did not need to be authenticated by
AAI@EduHr system to access the questionnaire. Participation in this questionnaire was anonymous and
voluntary, and students could exit the questionnaire at any time. The Ethical Committee of School of
Medicine, University of Zagreb approved development of this questionnaire as well as this research (Record
number: 380-59-10106-21-111/106; Class: 641-01/21-02/105).

2.4. Statistical methods

Each result of descriptive analysis was shown as percentage, i.e., as mean value with standard deviation
(SD). Shapiro-Wilk test was used to assess normality of data distribution. One-Way ANOVA with Bonferroni
post-hoc test was used to determine statistically significant differences between mean values of items and
subscales of the questionnaire regarding the year of study of the respondents. All p values lower than 0.05
were considered statistically significant. The results expressed as mean values were interpreted according to
the range which belongs to every individual point of Likert scale (1 – ‘Very bad’: 1.00 - 1.85; 2 – ‘Rather
bad’: 1.86 - 2.71; 3 – ‘Bad’: 2.72 - 3.57; 4 – ‘Neither good nor bad’: 3.58 - 4.43; 5 – ‘Good’: 4.44 - 5.29; 6 –
‘Rather good’: 5.30 - 6.15; 7 – ‘Very good’: 6.16 - 7.00) (Pimentel, 2019). All statistical analyses were
conducted using IBM® SPSS® Statistics for Windows (Version 25.0).

 

3. Results

Out of 142 respondents, 34 of them (23.9 %) were fourth-, 19 (13.4 %) were fifth- and 89 (62.7 %) were
sixth-year medical students (Table 1). More than half of all respondents (N = 90, 63.4 %) had never before
the pandemic participated in any kind of distance learning. According to the Croatian National Grading
Scale, where excellent (5) is the highest grade, the overall Grade Point Average (GPA) of all participants was
4.16 ± 0.44 (Table 1). The most common grade during distance learning  was excellent (74.6 %), while
during face-to-face learning it was very good (47.2 %) (Table 1, Table 2).

Table 1. Answers to open-ended questions
Open-ended questions Answers

Study program: Integrated Study of
Medicine in Croatian

Year of study: 4th 5th 6th

Gender (N(%)):

M: 9
(6.34)

  F: 25
(17.61)

M: 4
(2.82)

   F: 15
(10.56)

M: 30
(21.13)

  F:  60
(42.25)

GPA rounded to two decimal places
(Mean ± SD):

4.02 ±
0.58

3.93 ±
0.45

4.26 ±
0.34

The most common grade ExcellentExcellentExcellent
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during distance learning: (5) (5) (5)
The most common grade during face-

to-face learning:
Excellent

(5)
Very

good (4)
Very

good (4)

Have you ever participated in any form 
of distance learning before? N(%):

Yes: 7
(20.59)

   No: 27
(79.41)

Yes: 2
(10.53)

  No: 17
(89.47)

Yes: 44
(48.89)

 No: 46
(51.11)

There was no statistically significant difference in overall GPA regarding the year of study. However, there
was statistically significant difference (p  < 0.001) when it comes to grades good (3), very good (4) and
excellent (5), obtained during distance learning and face-to-face learning, among sixth-year students. Sixth-
year students were more successful in exams during distance learning  compared to face-to-face learning
(7.5% less grades good, 38.9 % less grades very good and 46.7 % more grades excellent) (Table 2).

Table 2. Distribution of the most common grade per year of study and their statistical difference in
relation to the type of teaching

Year
of

study

Type of
teaching

Grade (N(%)) F p

Bonferroni's
< 0.05Sufficient

(2)
Good

(3)

Very
good

(4)

Excellent

(5)
df = 2

4
DL 1 (2.94) 4

(11.76)
13

(38.24)
16

(47.06) 2.726 0.062
 

 FTF 2 (5.88) 9
(26.47)

11
(32.35)

12
(35.29)

5
DL 0 (0.00) 0

(0.00)
6

(31.58)
13

(68.42) 0.480 0.701  
FTF 1 (5.26) 5

(26.32)
11

(57.89) 2 (10.53)

6

DL 0 (0.00) 2
(22.00)

11
(12.22)

77
(85.56)

15.505

 

<
0.001

 

Grade good,
very good

and excellentFTF 0 (0.00) 9
(10.00)

46
(51.11)

35
(38.89)

DL – distance learning, FTF – face-to-face learning

The overall Questionnaire score (Table 3) was 4.42 ± 0.72 out of maximum 7 (63.1 % of the total score), and
it showed statistically significant difference (p = 0.012) among fourth- and sixth-year students. The fourth-
year students had significantly lower score (4.11 ± 0.81) compared to that of the sixth-year students (4.54 ±
0.65). The mean score and interpretation of results of each subscale is shown in Table 1. All subscales mean
scores were above 50.0 % of the total score, except the subscales  Perception of Distance Learning
Organization (47.4 % of the total score) and Perception of Personal Academic Activity (47.9 % of the total
score).

The lowest mean value for subscale Perception of Distance Learning Organization (Table 4) was found in
fourth year (3.01 ± 1.04) and the highest in sixth year (3.47 ± 1.04). Here, the most problematic Items were
Item 2 and Item 4. Item 2 was mostly rated in range from 1 to 3 on Likert scale. The fifth-year students
predominantly chose 1 (N = 6, 31.6 %), sixth-year students mostly chose 2 (N = 24, 27.0 %), while fourth-
year students mostly chose 3 (N = 10, 26.5 %) on Likert scale. Item 4 was predominantly rated with 1 on
Likert scale (N = 65, 45.8 % of all participants). 64.7 % (N = 22) of fourth-year students and 36.8 % (N = 7)
of fifth-year students rated this Item with 1 on Likert scale. Statistically significant difference for Item 6 was
found between fourth and sixth year (p < 0.001) and between fifth and sixth year (p = 0.020) (Table 4).

In the subscale  Perception of Educational Environment and Personal Academic Achievements  (Table 5)
statistically significant difference was found in Item 7, Item 9, Item 10, and Item 11 between fourth and fifth
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(p  < 0.001, p  = 0.014, p  < 0.001 and p  = 0.008, respectively), and fourth and sixth year (p  < 0.001,  p  <
0.001, p < 0.001 and p = 0.005, respectively). All items were overall rated more positively than negatively
(Mean: ≥ 4.43), but fourth-year students predominantly chose 1 on Likert scale for Item 7 (N = 9, 26.5 %),
Item 9 (N = 9, 26.5 %) and Item 10 (N = 10, 29.4 %) (Table 5).

The mean score for subscale Perception of Personal Academic Activity  (Table 6) was significantly higher
(p < 0.001) for fourth year (3.51 ± 1.32), compared to sixth year (3.29 ± 1.08). All items were rated more
negatively than positively (Mean: 2.71 – 3.72). There were no statistically significant differences in Items
regarding the years of study (Table 6).

In the subscale Perception of Cooperation (Table 7) statistically significant difference (p = 0.039) was found
in Item 21 between fifth and sixth year. All items are mostly positively rated (Mean: ≥ 4.08) except Item 20
(Mean: 3.18). The fourth-year students rated this Item more negatively than students of other years (Mean:
2.79) (Table 7).

The highest mean score was found for subscale Perception of Equipment Quality (87.4 % of the total score)
(Table 8). All Items in this subscale were rated predominantly in range from 6 to 7 on Likert scale. There
were no statistically significant differences in Items regarding the year of study (Table 8).

In the subscale Perception of Teachers’ Work  (Table 9) statistically significant difference (p  < 0.001, p  =
0.012) was found in Item 26 and Item 28 between fourth and sixth year. Item 26 and Item 28 were the worst
rated from fourth-year students (23.5 %, N = 8, chose 1; 26.5 %, N = 9, chose 2 on Likert scale) and the best
from sixth-year students (24.7 %, N = 22, chose 6 on Likert scale; 25.8 %, N = 23, chose 6 on Likert scale).
All items were mostly positively rated (Mean: 4.32 – 5.43) except Item 27 (Mean: 3.83) (Table 9).

Table 3. Interpretation of the results of the questionnaire and its subscales by year of study and
statistical differences

Subscale
Year

of
study

N Mean SD Subscale
interpretation

F p Bonferroni's
< 0.05df = 2

Perception
of Distance

Learning Organization

4 34 3.01 1.04 Bad

2.46 0.089  5 19 3.18 1.25 Bad
6 89 3.47 1.04 Bad

All 142 3.32 1.08 Bad
Perception of
Educational

Environment and
Personal Academic

Achievements

4 34 3.84 1.67 Neither good
nor bad

18.51 <
0.001

 

4th and 5th

4th and 6th

5 19 5.42 1.14 Rather good
6 89 5.30 1.07 Rather good

All 142 4.97 1.39 Good

Perception of Personal
Academic Activity

4 34 3.51 1.32 Bad

0.41

 

0.664

 

 
5 19 3.32 1.52 Bad
6 89 3.29 1.08 Bad

All 142 3.35 1.20 Bad

Perception of
Cooperation

4 4 4.02 1.11 Neither good
nor bad

1.81 0.168  
5 19 4.07 1.02 Neither good

nor bad

6 89 4.39 1.04 Neither good
nor bad

All 142 4.26 1.06 Neither good
nor bad

Perception of
Equipment Quality

4 34 6.22 1.04 Very good

0.52 0.598  5 19 6.28 1.01 Very good
6 89 6.04 1.17 Rather good

All 142 6.12 1.12 Rather good
Perception of 4 34 4.06 1.35 Neither good 4.55   4th and 6th
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Teachers' Work nor bad 0.012

 5 19 4.42 1.30 Neither good
nor bad

6 89 4.73 0.96 Good
All 142 4.53 1.14 Good

Questionnaire

4 34 4.11 0.81 Neither good
nor bad

5.60 0.005 4th and 6th5 19 4.45 0.60 Good
6 89 4.54 0.65 Good

All 142 4.42 0.72 Neither good
nor bad

Table 4. Distribution of percentage and mean value of answers on items in the subscale
Perception of  Distance Learning Organization N(4th) = 34, N(5th) = 19, N(6th) = 89

Item
  Likert scale

Mean ± SDYear 1 2 3 4 5 6 7
  % of answers per year

1. Materials utilized in
e-learning systems are

of good quality.

4th 2.9 14.7 14.7 26.5 20.6 17.6 2.9 4.12 ± 1.49
5th 5.3 21.1 26.3 15.8 10.5 5.3 15.8 3.84 ± 1.86
6th 3.4 5.6 15.7 27.0 24.7 18.0 5.6 4.40 ± 1.42
All 3.5 9.9 16.9 25.4 21.8 16.2 6.3 4.26 ± 1.51

2. Distance learning is
focused on acquiring
the most important

knowledge and skills
that students should

have at the end of their
education.

4th 17.6 26.5 29.4 8.8 2.9 11.8 2.9 3.00 ± 1.67

5th 31.6 10.5 15.8 15.8 15.8 10.5 0.0 3.05 ± 1.81

6th 11.2 27.0 21.3 21.3 10.1 5.6 3.4 3.22 ± 1.54

All 15.5 24.6 22.5 17.6 9.2 7.7 2.8 3.15 ± 1.60

3. Online classes,
seminars and
practicals are
interactive.

4th 5.9 8.8 17.6 23.5 20.6 20.6 2.9 4.18 ± 1.55
5th 15.8 21.1 15.8 5.3 42.1 0.0 0.0 3.37 ± 1.61
6th 5.6 15.7 22.5 24.7 22.5 7.9 1.1 3.71 ± 1.39
All 7.0 14.8 20.4 21.8 24.6 9.9 1.4 3.77 ± 1.47

4. In person practicals
organized as a part

of distance learning,
allow students to get

all the necessary
practical skills.

4th 64.7 11.8 8.8 5.9 8.8 0.0 0.0 1.82 ± 1.34

5th 36.8 31.6 0.0 5.3 21.1 5.3 0.0 2.58 ± 1.77

6th 40.4 27.0 9.0 10.1 10.1 1.1 2.2 2.35 ± 1.57

All 45.8 23.9 7.7 8.5 11.3 1.4 1.4 2.25 ± 1.56

5. The e-learning
system allows classes
to be of high quality.

4th 32.4 14.7 20.6 14.7 11.8 2.9 2.9 2.79 ± 1.68
5th 10.5 15.8 15.8 36.8 0.0 10.5 10.5 3.74 ± 1.79
6th 14.6 14.6 18.0 19.1 20.2 10.1 3.4 3.60 ± 1.70
All 18.3 14.8 18.3 20.4 15.5 8.5 4.2 3.42 ± 1.73

6. Students are
encouraged to take
part in teamwork.

4th 38.2 32.4 11.8 14.7 0.0 2.9 0.0 2.15 ± 1.26
5th 31.6 26.3 15.8 21.1 0.0 5.3 0.0 2.47 ± 1.43
6th 12.4 19.1 13.5 29.2 12.4 11.2 2.2 3.53 ± 1.61
All 21.1 23.2 13.4 24.6 7.7 8.5 1.4 3.06 ± 1.62

Table 5. Distribution of percentage and mean value of answers on items in the subscale
Perception of Educational Environment and Personal Academic Achievements,  N(4th) = 34,  N(5th) =
19, N(6th) = 89

Item   Likert scale Mean ± SD
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Year 1 2 3 4 5 6 7
  % of answers per year

7. I have more free
time.

4th 26.5 14.7 14.7 2.9 5.9 14.7 20.6 3.74 ± 2.39
5th 0.0 5.3 5.3 5.3 10.5 31.6 42.1 5.84 ± 1.46
6th 2.2 6.7 2.2 9.0 11.2 22.5 46.1 5.72 ± 1.65
All 7.7 8.5 5.6 7.0 9.9 21.8 39.4 5.26 ± 2.01

8. My environment
during distance

learning allows me
to fulfil my

obligations with
high quality.

4th 11.8 11.8 8.8 11.8 11.8 14.7 29.4 4.62 ± 2.17

5th 5.3 0.0 0.0 15.8 26.3 21.1 31.6 5.47 ± 1.54

6th 1.1 5.6 7.9 14.6 13.5 22.5 34.8 5.40 ± 1.62

All 4.2 6.3 7.0 14.1 14.8 20.4 33.1 5.23 ± 1.78

9. I like the
flexibility

of online classes.

4th 26.5 5.9 17.6 17.6 5.9 8.8 17.6 3.68 ± 2.20
5th 5.3 5.3 0.0 10.5 31.6 26.3 21.1 5.21 ± 1.62
6th 5.6 4.5 4.5 10.1 12.4 28.1 34.8 5.43 ± 1.76
All 10.6 4.9 7.0 12.0 13.4 23.2 28.9 4.98 ± 1.99

10. It is easier for
me to pass my

exams.

4th 29.4 17.6 11.8 17.6 11.8 2.9 8.8 3.09 ± 1.94
5th 5.3 10.5 5.3 15.8 10.5 21.1 31.6 5.05 ± 1.96
6th 2.2 7.9 5.6 29.2 18.0 20.2 16.9 4.81 ± 1.57
All 9.2 10.6 7.0 24.6 15.5 16.2 16.9 4.43 ± 1.87

11. I fulfil my
academic

obligations quickly
and efficiently.

4th 8.8 23.5 11.8 11.8 17.6 5.9 20.6 4.06 ± 2.06
5th 0.0 5.3 0.0 15.8 21.1 31.6 26.3 5.53 ± 1.35
6th 2.2 6.7 6.7 12.4 23.6 25.8 22.5 5.16 ± 1.59
All 3.5 10.6 7.0 12.7 21.8 21.8 22.5 4.94 ± 1.75

Table 6. Distribution of percentage and mean value of answers on items in the subscale
Perception of Personal Academic Activity, N(4th) = 34, N(5th) = 19, N(6th) = 89

Item
  Likert scale

Mean ± SDYear 1 2 3 4 5 6 7
  % of answers per year

12. I often use my
camera and
microphone.

4th 14.7 47.1 11.8 2.9 5.9 11.8 5.9 2.97 ± 1.85
5th 31.6 42.1 5.3 5.3 0.0 10.5 5.3 2.53 ± 1.87
6th 0.0 18.0 40.4 13.5 16.9 9.0 2.2 2.65 ± 1.32
All 7.7 28.2 28.9 9.9 12.0 9.9 3.5 2.71 ± 1.54

13. I
join online classes.

but I do not
participate. R

4th 8.8 23.5 17.6 17.6 8.8 23.5 0.0 3.65 ± 1.70
5th 15.8 21.1 26.3 5.3 10.5 10.5 10.5 3.47 ± 1.98
6th 4.5 23.6 27.0 19.1 11.2 12.4 2.2 3.55 ± 1.50
All 7.0 23.2 24.6 16.9 10.6 14.8 2.8 3.56 ± 1.61

14. I do other things
during online classes.

R

4th 17.6 11.8 23.5 14.7 8.8 14.7 8.8 3.65 ± 1.94
5th 10.5 15.8 31.6 21.1 10.5 5.3 5.3 3.42 ± 1.58
6th 7.9 25.8 27.0 19.1 11.2 7.9 1.1 3.28 ± 1.43
All 10.6 21.1 26.8 18.3 10.6 9.2 3.5 3.39 ± 1.58

15. I actively
participate

in online classes.

4th 5.9 32.4 17.6 5.9 14.7 8.8 14.7 3.76 ± 1.97
5th 5.3 31.6 15.8 10.5 10.5 10.5 15.8 3.84 ± 2.01
6th 7.9 20.2 16.9 20.2 22.5 11.2 1.1 3.67 ± 1.54
All 7.0 24.6 16.9 15.5 19.0 10.6 6.3 3.72 ± 1.71

*R – reverse coded
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Table 7. Distribution of percentage and mean value of answers on items in the subscale
Perception of Cooperation, N(4th) = 34, N(5th) = 19, N(6th) = 89

Item
  Likert scale

Mean ± SDYear 1 2 3 4 5 6 7
  % of answers per year

16. It is easy for
students to

collaborate with
teachers

during distance
learning.

4th 2.9 23.5 20.6 20.6 5.9 14.7 11.8 3.94 ± 1.79

5th 15.8 10.5 10.5 36.8 10.5 15.8 0.0 3.63 ± 1.64

6th 2.2 14.6 16.9 21.3 22.5 14.6 7.9 4.22 ± 1.57

All 4.2 16.2 16.9 23.2 16.9 14.8 7.7 4.08 ± 1.63

17. I can get all the
necessary

information from the
administrative staff.

4th 8.8 2.9 20.6 32.4 14.7 14.7 5.9 4.09 ± 1.56
5th 15.8 5.3 21.1 10.5 26.3 10.5 10.5 4.00 ± 1.92
6th 6.7 6.7 11.2 15.7 21.3 29.2 9.0 4.52 ± 1.73
All 8.5 5.6 14.8 19.0 20.4 23.2 8.5 4.35 ± 1.72

18. I actively
collaborate with my

colleagues.

4th 8.8 17.6 11.8 14.7 26.5 8.8 11.8 4.06 ± 1.84
5th 0.0 5.3 31.6 26.3 21.1 5.3 10.5 4.21 ± 1.40
6th 4.5 4.5 20.2 19.1 25.8 18.0 7.9 4.43 ± 1.52
All 4.9 7.7 19.7 19.0 25.4 14.1 9.2 4.31 ± 1.59

19. I easily get
information from

my colleagues
regarding news

about the subjects I
attend.

4th 5.9 0.0 2.9 23.5 26.5 11.8 29.4 5.18 ± 1.62

5th 0.0 5.3 5.3 15.8 26.3 31.6 15.8 5.21 ± 1.36

6th 2.2 5.6 2.2 10.1 27.0 30.3 22.5 5.35 ± 1.47

All 2.8 4.2 2.8 14.1 26.8 26.1 23.2 5.29 ± 1.49
20. If necessary,

teachers are willing
to adapt content to

students with special
needs (e.g.,
dyslexia).

4th 29.4 8.8 20.6 35.3 5.9 0.0 0.0 2.79 ± 1.37

5th 10.5 15.8 10.5 31.6 10.5 15.8 5.3 3.84 ± 1.74

6th 15.7 21.3 11.2 42.7 2.2 2.2 4.5 3.19 ± 1.51

All 18.3 17.6 13.4 39.4 4.2 3.5 3.5 3.18 ± 1.53

21. I can get all the
necessary

documents from the
administrative staff.

4th 11.8 8.8 5.9 35.3 17.6 11.8 8.8 4.09 ± 1.73
5th 10.5 31.6 10.5 10.5 21.1 10.5 5.3 3.53 ± 1.84
6th 6.7 10.1 9.0 18.0 21.3 24.7 10.1 4.62 ± 1.68
All 8.5 12.7 8.5 21.1 20.4 19.7 9.2 4.35 ± 1.75

Table 8. Distribution of percentage and mean value of answers on items in the subscale
Perception of Equipment Quality, N(4th) = 34, N(5th) = 19, N(6th) = 89

 

Item

  Likert scale
Mean ± SDYear 1 2 3 4 5 6 7

  % of answers per year
22. The equipment that I

use during distance
learning is of good

quality.

4th 0.0 2.9 8.8 0.0 2.9 20.6 64.7 6.24 ± 1.39
5th 0.0 0.0 10.5 5.3 0.0 26.3 57.9 6.16 ± 1.34
6th 2.2 2.2 3.4 5.6 13.5 25.8 47.2 5.92 ± 1.44
All 1.4 2.1 5.6 4.2 9.2 24.6 52.8 6.03 ± 1.41

23. I own my own
computer with Internet
connection, which I use

to do everything
necessary for distance

learning.

4th 0.0 0.0 2.9 0.0 2.9 2.9 91.2 6.79 ± 0.77

5th 0.0 0.0 0.0 0.0 10.5 5.3 84.2 6.74 ± 0.65

6th 1.1 0.0 1.1 1.1 0.0 6.7 89.9 6.79 ± 0.85

All 0.7 0.0 1.4 0.7 2.1 5.6 89.4 6.78 ± 0.80
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24. The Internet network
I use allows me to fulfil
my obligations without

any problems.

4th 2.9 0.0 8.8 8.8 20.6 17.6 41.2 5.62 ± 1.56
5th 5.3 5.3 0.0 0.0 5.3 36.8 47.4 5.95 ± 1.68
6th 5.6 4.5 12.4 4.5 9.0 20.2 43.8 5.43 ± 1.91
All 4.9 3.5 9.9 4.9 11.3 21.8 43.7 5.54 ± 1.80

Table 9. Distribution of percentage and mean value of answers on items in the subscale
Perception of Teachers’ Work, N(4th) = 34, N(5th) = 19, N(6th) = 89

 

Item

  Likert scale
Mean ± SDYear 1 2 3 4 5 6 7

  % of answers per year
25. Teachers follow

instructions set by the
Faculty regarding

written and oral exams.

4th 11.8 2.9 8.8 11.8 14.7 17.6 32.4 4.97 ± 2.05
5th 5.3 5.3 0.0 21.1 15.8 21.1 31.6 5.26 ± 1.76
6th 1.1 0.0 7.9 13.5 13.5 30.3 33.7 5.64 ± 1.38
All 4.2 1.4 7.0 14.1 14.1 26.1 33.1 5.43 ± 1.63

26. Teachers have
demonstrated an
understanding for
students who have

difficulties in
following online classes.

4th 23.5 8.8 11.8 20.6 11.8 17.6 5.9 3.65 ± 1.98

5th 0.0 10.5 26.3 21.1 15.8 10.5 15.8 4.37 ± 1.64

6th 4.5 4.5 13.5 13.5 21.3 24.7 18.0 4.89 ± 1.67

All 8.5 6.3 14.8 16.2 18.3 21.1 14.8 4.52 ± 1.81

27. Teachers are skilled
in using all the
necessary tools

for distance learning.

4th 5.9 20.6 17.6 14.7 14.7 23.5 2.9 3.94 ± 1.72
5th 0.0 21.1 21.1 21.1 21.1 10.5 5.3 3.95 ± 1.51
6th 6.7 15.7 28.1 11.2 21.3 15.7 1.1 3.76 ± 1.56
All 5.6 17.6 24.6 13.4 19.7 16.9 2.1 3.83 ± 1.58

28. Students are
informed well in

advance about their
assignments.

4th 8.8 26.5 17.6 11.8 17.6 5.9 11.8 3.68 ± 1.87
5th 5.3 26.3 10.5 10.5 21.1 10.5 15.8 4.11 ± 1.97
6th 1.1 7.9 11.2 24.7 23.6 25.8 5.6 4.62 ± 1.39
All 3.5 14.8 12.7 19.7 21.8 19.0 8.5 4.32 ± 1.64

4. Discussion

At the School of Medicine in Zagreb, most of the clinical classes are held in the fourth and fifth year, while
the sixth year encompasses less clinical classes and more public health subjects that can be more easily
adapted to distance learning (Crvenković et al., 2018).

Most medical students expect a lot of practical education, and the highest expectations are from fourth-year
students who have the most clinical subjects. During this pandemic period, students have not had sufficient
opportunity to attend practical or clinical classes. Our research showed that, compared to face-to-face
learning, students were more successful in exams during distance learning (1.4 % less grades sufficient, 12.0
% less grades good, 26.8 % less grades very good, 40.1 % more grades excellent). This could be related to
insufficient monitoring of students during the exams. However, since the School of Medicine organized
supervised distance exams, we are not convinced that the improvement in exam performance can be
attributed exclusively to the use of materials which are not allowed during face-to-face exams (Hassan et al.,
2020). We allow the possibility that students were more relaxed (less stressed) or that the teachers might
have lowered their criteria due to circumstances of increased stress during the COVID-19 pandemic and
earthquakes, which influenced this change. Students’ ethical and moral integrity and values which could
make them prone to cheating during online  exams were not examined by this questionnaire. However, a
research review of academic integrity in  online  assessment by Holden et al. (2021) showed that both,
students and faculty perceive online  testing to offer more cheating opportunities than in traditional,  live-
proctored classroom environment.
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Assessment of the quality of educational process showed that the highest quality of distance learning  was
perceived by sixth-year (64.9 % of the total score), and the lowest by fourth-year medical students (58.7 % of
the total score). This result might be influenced by the fact that the fourth-year students did not have enough
face-to-face clinical classes, unlike the sixth-year students who had attended almost the entire course live, in
full capacity, before the pandemic. This is in accordance with the results of research conducted at this faculty
by Crvenković et al. (2018), which assessed the educational environment during face-to-face learning. At
that time, the lowest quality of the educational environment was perceived by sixth-year students, who had
the least clinical practice.

In general, students considered distance learning  neither good nor bad, although they perceived it more
positively than negatively (4.42 ± 0.72). Medical students were not satisfied with organization of classes
(N = 89, 62.7 %), primarily because distance learning did not enable the acquisition of knowledge and skills
that students should have at the end of their study. This was confirmed by 75.99 % respondents in the
research conducted by Dost et al. (2021). Our students had good prerequisites for participation in distance
learning  i.e. a computer with Internet connection, which they could use to perform all their obligations
related to distance learning (N = 138, 97.2 %) and adequate Internet connection (N = 109, 76.8 %). This is in
accordance with research conducted by Puljak et al. (2020) (86.0 % and 83.7 %, respectively). Although
MEF-LMS system had been used at the School of Medicine for many years, there were some technical
difficulties in full transition to  online  classes. The system was overloaded with many users causing
occasional breakdowns during classes, especially if camera and/or microphone were used. This is one
possible reason why students indicated that classes was often not interactive (N = 60, 42.3 %), and they only
passively participated in it (N  = 78, 54.9 %). Furthermore, even with the improvement of the system,
students did not want to actively participate in the classes, or they did other things during classes (N = 83,
58.5 %). Teachers mainly used MEF-LMS system for their real-time presentations and notes. For other
activities in MEF-LMS, according to 47.9 % (N  = 68) of all participating students, teachers were not
sufficiently educated nor skilled enough in using the necessary tools for  online  classes. Over time,
educational workshops were held to train the teachers to use the system more operatively.  

5. Conclusion

During the pandemic, distance learning has become an integral part of the higher education system, even in
those areas where it was unthinkable until recently. Results of our study showed that students’ perception of
teachers’ work, educational environment and personal academic achievement vary among fourth, fifth and
sixth year of study. This perception is mainly related to how much of practical education they get, and how
qualified the teachers are to use the online tools during distance learning. Majority of students were satisfied
with equipment quality and Internet connection they used, but most of them thought that teachers were not
qualified enough to use the tools for  online  teaching.  Distance learning  may become increasingly
incorporated into existing curricula in the future. It is still necessary to educate teachers to use digital
technology in the best possible way in order to achieve educational outcomes. Students in biomedical field,
who, due to the pandemic, could not attend practicals or had a reduced number of them, should have extra
practical classes. However, organization of future teaching processes should anticipate this problem and
adapt all educational elements to  distance learning. Furthermore, it is necessary to conduct regular
evaluation of practical classes, especially in times of crisis. It is important to highlight that, although the
students had mainly positive perception of organization of  distance learning, they still did not actively
participate in classes. This part of distance learning needs additional attention.
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