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Preface

This publication was created under the framework of project "Improving STEM
Teaching Process using Digital Transformation - DigSTEM" (Grant No. 22310113) with
cooperation with project partner institutions. The project is supported by the Visegrad
Group. The coordinator of the project is the University of Pristina in Kosovska Mitrovica, and
the partners are Obuda University, University of Zilina, Lublin University of Technology and
Universum College.

The general goal of the project is to improve the application of digital technologies in
the educational process of higher education institutions (HEIs) in Western Balkan through
the exchange of experiences between HEIs from Western Balkan and the Visegrad region.
The project refers to teaching processes in subjects covering STEM (Science, Technology,
Engineering and Mathematics). Each of these subjects represents a part of the curriculum.
Rather than being taught separately, students learn how these concepts complement each
other through an interdisciplinary approach. This concept of education originates from the
countries of the European Union and aims to implement STEM skills in all educational
institutions and educational levels.

The publication consists of two parts. The first part presents the results and analysis
of surveys conducted at all partner institutions among students and teachers. The second
part can serve as a guide for the implementation of STEM in education. STEM related topics
are based on reports and conclusions from training and webinars organized within the
project, as well as examples of good practice from partner institutions from the Visegrad
Group.

Project website: https://digstem.pr.ac.rs/
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1. ANALYSIS OF SURVEY RESULTS —
UNIVERSITY OF PRISTINA IN KOSOVSKA MITROVICA

As part of the DIGSTEM project, a survey of students and teachers at four higher
education institutions was conducted. The questionnaire was prepared to examine the use
of STEM education principles during the teaching process. The goal of the research is to see
the possibilities and support for teachers for the implementation of STEM education. Over
800 students and over 200 teachers participated in the survey.

1.1. Survey for Teachers

Field of teaching:

e

= Architecture

= Civil Engineering

= Electrical and Computer Engineering
Environmental Protection and Occupational Safety

= Mechanical Engineering

= Mining Engineering

m Technological Engineering

m Traffic and Transport Engineering

Figure 1.1. Respondents' answers to the question Field of teaching.
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= Male

= Female

Figure 1.2. Respondents' answers to the question Sex.

Position:

= Full Professor

= Associate Professor
= Assistant Professor
u Researcher

m Assistant

Figure 1.3. Respondents' answers to the question Position.

Teaching experience at university:

= Less then 1 year
= 1-3 years

= 3-5 years

= 5-10 years

m 10-20 years

= More then 20 years

Figure 1.4. Respondents' answers to the question Teaching experience at university.
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The survey results show that the largest portion is held by the Electrical and
Computer Engineering sector, accounting for 25.80%, indicating a high popularity or
demand for professionals in this field. Following this, the sectors of Architecture,
Mechanical Engineering, Technological Engineering and Traffic and Transport Engineering
each hold a share of 12.90%, suggesting an even distribution of interest or resources among
these disciplines. The sectors of Mining Engineering and Civil Engineering each account for
9.70%, while Environmental Protection and Occupational Safety occupies the smallest share
at 3.20%.

The majority of respondents are male, comprising 77.4% of the sample, while
females account for 22.6%. This indicates a significant gender disparity among the academic
staff.

Assistant professors make up the largest proportion at 32.3%, followed by associate
professors at 29%, and full professors at 22.6%. Researchers are the smallest group,
representing 6.50% of the respondents.

The largest groups are those with 5-10 years of experience (32.30%) and those with
10-20 years of experience (32.30%), indicating a substantial portion of faculty members in
their mid-career stage. Respondents with more than 20 years of experience make up
19.40%, reflecting a significant portion of highly experienced faculty. Those with 3-5 years
and 1-3 years of experience represent smaller groups, each at 6.50%. The smallest group is
those with less than 1 year of experience, at 3.20%.

1.1.1. STEM Education Integration

1.1. Has the Science, Engineering, Mathematics, Technology education been
integrated at your faculty?

20% = Not at all

= Mostly no
12.90%
Rather not
Rather yes

= Mostly yes

= Yes, definitely

Figure 1.5. Respondents' answers to the question 1.1.
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1.2. How much focus does your teaching have on STEM education.

= Not at all

= Very low

" Low

= Moderately present
m Sufficiently present

= Very present

Figure 1.6. Respondents' answers to the question 1.2.

1.3. Do you provide lectures/courses with elements of STEM education? (answer
in percentages from 0-100%, scale 0-5)

14

12

10

8

6

LI il _al

2 ]

. = il LA LERER .n
caenc® A eet\“% N\a‘hema‘\cs ° ‘Ogamm‘“?’ gy ec“r\o\oe,\l
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Figure 1.7. Respondents’ answers to the question 1.3.
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1.4. Is the STEM curriculum at the lectures/courses that you are teaching
multidisciplinary and does it include lectures that are integrated (to include science,
technology, engineering, and mathematics)?

= Not at all

= Mostly no
Rather not
Rather yes

m Mostly yes

= Yes, definitely

Figure 1.8. Respondents' answers to the question 1.4.

The responses indicate varied perceptions regarding the integration of STEM
education at the faculty. The largest group (41.90%) believes that STEM education is "Mostly
yes" integrated. This is followed by 32.30% who feel it is "Yes, definitely" integrated. A
smaller portion of respondents (12.90%) think it is "Rather yes" integrated, indicating some
positive but less definitive integration. Only 9.70% of respondents believe that STEM
education is "Mostly no" integrated, while 3.20% feel it is "Rather not" integrated. Notably,
none of the respondents believe that STEM education is "Not at all" integrated.

The largest group (32.30%) feels that STEM education is "Sufficiently present". This is
followed by 29% who believe it is "Moderately present". A smaller portion of respondents
(19.40%) perceive it as "Very present”, indicating a high level of focus. Additionally, 12.90%
of respondents feel that STEM education is "Low" in focus, while 3.20% believe it is "Very
low". Only 3.20% of respondents think there is no focus on STEM education ("Not at all").

STEM elements are present to varying degrees across different subjects. Engineering and
digital technology courses appear to have higher ratings for STEM elements, suggesting
stronger integration in these areas.

The responses indicate varying perceptions regarding the multidisciplinary nature
and integration of the STEM curriculum. The largest group (54.80%) believes that the STEM
curriculum is "Mostly yes" multidisciplinary and integrated. This is followed by 25.80% who
feel it is "Rather yes" integrated. A smaller portion of respondents (6.50%) consider it to be
"Yes, definitely" multidisciplinary and integrated. Additionally, 12.90% of respondents
believe that the STEM curriculum is "Mostly no" integrated, while no respondents believe it
is "Not at all" integrated or "Rather not".
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1.1.2. Professional Development and Experience in STEM

1.5.
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Which pedagogical approaches do you use in your STEM teaching?

. Traditional teaching where the teacher gives information, and students learn

from it. Traditional direct instruction (lessons are focused on the delivery of
content by the teacher and the acquisition of content knowledge by the
students).

Teaching with experiments (experiments are used in the classroom to explain
the subject matter).

Project-/Problem-based approach (students are engaged in learning through
the investigation of real-world challenges and problems).

Inquiry-Based Science Education (students design and conduct their own
scientific investigations).

Collaborative learning (students are involved in joint intellectual efforts with
their peers or with their teachers and peers).

Formative assessment, including self-assessment (student learning is
constantly monitored and ongoing feedback is provided; students are
provided with opportunities to reflect on their own learning).

. Others......ccueunu... (This is open question).

5 10 15 20 25 30

Figure 1.9. Respondents' answers to the question 1.5.
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Please evaluate the STEM implementation in your teaching.

| use the STEM approach in teaching.

| frequently integrate science, technology, engineering, and mathematics
within one curriculum.

My STEM approach motivates student for more active learning.

. STEM approach is for me crucial for preparing students for real challenges in

their future careers.

| regularly adapt the STEM education system based on the number of
students and their knowledge.

Preparing for education using STEM methodology is time-consuming for me.

. | regularly educate myself and explore new possibilities in STEM education

methodology.

A B C D E F G

B Never MRarely ™ Occasionally Often W More often  ® Always
Figure 1.10. Respondents' answers to the question 1.6.

How would you rate your ability to follow and implement current trends in

the STEM (e.g. ICT, team works, project based learning, e.t.c.)?

= Very poor ability

= Less poor ability

= Poor ability
Good ability

= Very good ability

= Excellent ability

Figure 1.11. Respondents' answers to the question 1.7.
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1.8. Would you consider additional training or professional development to better
incorporate current STEM trends into your teaching?

a = Not at all

12.90%

= Not too much

Maybe

19.40%
Yes, probably

= Yes

= Yes, definitely

Figure 1.12. Respondents' answers to the question 1.8.

The data reveals that the most favored pedagogical approach in STEM teaching is the
project- or problem-based approach, followed by traditional teaching methods and teaching
with experiments. Collaborative learning and formative assessment are also significantly
used, while inquiry-based science education is less common. The absence of responses for
the "Others" category suggests that the provided options encompass the main pedagogical
strategies employed by the respondents.

The results indicates that the "Project-/Problem-based approach" and "Collaborative
learning" are the most frequently implemented methods, with high frequencies of "Often"
and "More often". Traditional teaching and formative assessment are also commonly used
but have more varied implementation frequencies. Teaching with experiments and inquiry-
based science education are used to a lesser extent but are still significant. The responses
for "Other methods" show diverse implementation frequencies. Overall, the data suggests a
strong presence of active and collaborative teaching methods in STEM education, with
traditional and formative approaches also playing a significant role.

The data shows that a significant majority of respondents believe they have good to
excellent abilities to follow and implement current trends in STEM, such as ICT, teamwork,
and project-based learning. This suggests a high level of confidence among faculty members
in their capability to stay updated with and apply contemporary STEM methodologies.
However, there is a small portion that feels less capable, indicating potential areas for
professional development and training to enhance these skills further.

The responses indicate a strong interest in additional training or professional
development to better incorporate current STEM trends. The largest group (41.90%)
answered "Yes, definitely". This is followed by 22.60% who responded "Yes", and 19.40%
who said "Yes, probably". A smaller portion of respondents (12.90%) are uncertain and
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responded with "Maybe". Only 3.20% of respondents answered "Not too much", and no
respondents answered "Not at all".

1.1.3. Institutional Support (University, Business and Industry Sector -

Partners)

1.9.

Are business and industry also included in STEM education at your university

related to your courses/subjects?

1.10.

= Not at all
= Very low
= Low
Moderately involved
= Sufficiently involved

= Very involved

Figure 1.13. Respondents' answers to the question 1.9.

Please rate university — industry cooperation in STEM education in your

teaching.

A.

G mMmOOw

Facilitating company visits.

Having STEM professionals at universities (consultations, lectures...).
Student Training.

Assigning tasks by business/industry sector.

Solving tasks for business/industry sector.

Financial support.

Other.....( This is open question).

10
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A B C D E F G

B Never MRarely ™ Occasionally ®Frequently B Always
Figure 1.14. Respondents' answers to the question 1.10.

1.10.1. Do you have other types of university-industrial cooperation? (This is open

question)
45
4
3.5
3
2.5
2
1.5
1
0

Yes No Rarely

Figure 1.15. Respondents' answers to the question 1.10.1.

1.11. Would you support initiatives that facilitate between industry and

universities?

= Not at all

= Not too much

= Sometimes

= | would support

= | would much support

= | would very much support

Figure 1.16. Respondents' answers to the question 1.11.

11
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1.12. Do you think that the current support for STEM education from the university
is sufficient?
7
6
5
4
3
2
N i
. L
Material Financial Other
W Never supporting Rarely supporting Occasionally supporting
Often supporting B More often supporting M Always supporting

Figure 1.17. Respondents' answers to the question 1.12.

There is a significant level of involvement from the business and industry sectors in
STEM education, with most respondents indicating moderate to high levels of involvement.

The data reveals that the most common forms of university-industry cooperation are
facilitating company visits and having STEM professionals at universities, though these are
often only occasional or rare. Student training, assigning tasks by the business/industry
sector, and solving tasks for the business/industry sector also show varied levels of
implementation, primarily on an occasional basis. Financial support from industry is notably
less frequent, with many respondents indicating it is rare or never provided. This suggests
that while there are multiple forms of cooperation between universities and industry, there
is significant room for enhancing these partnerships, particularly in terms of financial
support and more frequent interactions.

Most respondents do not have other types of university-industrial cooperation
beyond what was previously listed. However, there are a few instances where additional
cooperation exists, albeit on a limited basis. This indicates that while there may be some
unexploited opportunities for further engagement and collaboration with industry, the
current scope of cooperation is relatively narrow.

A vast majority of teachers support initiatives that aim at cooperation between
industry and universities.

The support of STEM education by the university is perceived as insufficient,
particularly in terms of financial support. There is a major gap in financial support,
highlighting the need for improved and more consistent support from the university.

12
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1.1.4. Material Support (Financial and Non-Financial)

1.13. How would you rate the current availability of literature and materials to
support teaching STEM in your subject.

= \Very poor
availability

= Less poor availability

= Poor availability

= Good availability

= \Very good
availability

Figure 1.18. Respondents' answers to the question 1.13.

1.14. Do you think the current availability of literature limits the quality of your
STEM teaching?

= Very limiting

= Limiting
= A little bit limiting

= Does not limit much

m Does not limit too
much

Figure 1.19. Respondents' answers to the question 1.14.

1.15. Are the STEM laboratories at your faculty available for your teaching

purposes?
= Not at all
) = Very low available
= Low available

= Available

m Sufficiently
available

Figure 1.20. Respondents' answers to the question 1.15.

13
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1.16. Do you have sufficient technological support, when implementing STEM
education to your subjects?

= Not at all

= Very low

= Low
Present

m Sufficiently present

45.20% = Very present

Figure 1.21. Respondents' answers to the question 1.16.

1.17. Do you think the current availability of technological equipment limits the
quality of your STEM teaching?

= Very limiting
= Limiting
= Alittle bit limiting

Does not limit much
m Does not limit too much

= Does not limit at all

Figure 1.22. Respondents' answers to the question 1.17.

1.18. Is there any non-financial equipment you are missing, that would be helpful
for your STEM education?

No comments.
1.19. What teaching resources do you use when implementing STEM education?

Presentations.

Office tools (word, excel, notepad...).

Software.

Programming tools (not only PC programming, machine programming...).
Applications.

STEM-specific software.

Audio/video materials.

6@ mMmooOo®m»

14
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H. Robots.

I. General digital devices (e.g. laptops, smartphones, tablets, cameras, video
game consoles).

J.  Online resources (websites, dictionaries, encyclopedias, etc.).

K. Manipulation in an experimental lab.

L. Online collaborative tools (Padlet, Centimetre, Tricorder, Kahoot...).

M. Resources published by private companies operating in STEM fields.

N. Others....... (This is open question).

> ®O9IMmMmTOI _ c xr—~=< 2
=
~

0 5 10 15 20 25 30

Figure 1.23. Respondents' answers to the question 1.19.

The responses indicate varied perceptions regarding the availability of literature and
materials for STEM teaching. The largest group (42.50%) rates the availability as "Good
availability". This is followed by 25.80% who consider it "Poor availability". Equal
proportions of respondents (9.70% each) feel that the availability is either "Less poor
availability" or "Excellent availability". A smaller portion of respondents (6.50%) believe the
availability is "Very poor availability", while the smallest group (3.20%) considers it "Very
good availability".

Many respondents believe that the lack of literature affects the quality of STEM
education.

The availability of STEM laboratories is mixed, with a significant portion finding them
low or very low.

While some respondents feel that technological support is present, a notable
percentage find it low or very low.

The availability of both literature and technological equipment significantly impacts
the quality of STEM teaching, with many respondents indicating varying degrees of
limitation.

15
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Presentations, office tools, and online resources are the most commonly used
resources, whereas specialized STEM-specific software and robots are notably absent. There
is a clear need for increased financial support and time for self-study to better support
STEM education.

1.1.5. Student Achievement

1.20. How well do students achieve good results in combined STEM subjects?

= Not at all
= Very little
= Little

Solid progress

m Sufficiently progress

= Very much

32.30%

Figure 1.24. Respondents' answers to the question 1.20.

1.21. Is the teaching more difficult for students when using STEM? (Based on
student feedback)

= Much simpler

= Simpler

16.10% = Demanding

More demanding

® | can’t judge

Figure 1.25. Respondents' answers to the question 1.21.

1.22. If you have any other comments, please free to write any comment...... (This is
open question)

No comments.
The responses indicate varied perceptions regarding student achievement in

combined STEM subjects. The largest group (32.30%) believes that students make "Solid

16
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progress". Equal proportions of respondents (19.40% each) feel that students achieve
"Little" progress or "Sufficiently progress". A smaller portion of respondents (12.90%)
believe that students achieve "Very much" progress. The smallest groups, each with 6.50%,
feel that students make "Very little" progress or "Not at all".

The data shows that opinions on the difficulty of STEM education for students are
mixed. While a significant portion of respondents (35.50%) believe that teaching is simpler
or much simpler with STEM, a combined 45.20% feel that it is demanding or more
demanding. Additionally, 16.10% of respondents are uncertain and chose "l can't judge".
This suggests a diverse range of student experiences with STEM education, indicating that
while some students may find STEM approaches easier to grasp, others face challenges,
highlighting the need for differentiated teaching strategies to accommodate varying student
needs.

1.2. Survey for Students

Field of studies:

= Architecture

= Civil Engineering

= Electrical and Computer Engineering
Environmental Protection and Occupational Safety

m Mechanical Engineering

= Mining Engineering

m Technological Engineering

m Traffic and Transport Engineering

Figure 1.26. Respondents' answers to the question Field of studies.

Type of studies:

m Undergraduate
= Graduate

= PhD

Figure 1.27. Respondents' answers to the question Type of studies.
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Finished number of semesters:

>

ml-2

u3-4

= 5-6

= 7 or more

Figure 1.28. Respondents' answers to the question Finished number of semesters.

Sex:

= Male

= Female

Figure 1.29. Respondents' answers to the question Sex.
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Figure 1.30. Respondents' answers to the question Age.

At the Faculty of Technical Sciences, the survey was completed by students of all
field of studies, with the largest percentage from the Electrical and Computer Engineering,
36.4%. They are followed by students from Architecture and Mining Engineering, with
percentages of 13% and 10.4% respectively. In almost the same number of 9.1% of the total
respondents, students from the fields of Environmental Protection and Occupational Safety,
Mechanical Engineering and Technological Engineering responded. There were 7.8% of
students from Civil Engineering and 5.1% of students from Traffic and Transport
Engineering.

About 10% of the total number of students at the faculty filled out the survey. 81.8%
of them are in bachelor studies, while 15.6% are in master's studies, and the rest are in PhD
studies.

The largest number of respondents are in the first year of study, ie. 31.2% of
students completed 1-2 semesters. Students with completed 5-6 semesters follow in the
percentage of 26%. They are followed by those who have completed 7 or more semesters
with 22.1% and students with completed 3-4 semesters in 20.8%.

Most respondents are male, 63.6%, and the rest are female. Most of the students
are between the ages of 19 and 22.

1.2.1. Familiarity with the Term STEM

2.1. Are you familiar with the term “STEM“ education?

® Yes

Figure 1.31. Respondents' answers to the question 2.1.
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2.2. How many subjects focused on a combination of math, problem solving,
technology and science did you have in your studies so far?

= None
= Some
= Most of them

= All of them

Figure 1.32. Respondents' answers to the question 2.2.

2.3. How many classes (subjects/courses) have you taken in each of these
categories so far? (Fill in the ratio of courses for each category).

35
30
25
20
15
: II I II I
- I I akind TRD
. ] []
once o0 aTCS NS oo
5 T et [pro®® e
el scen® el 0¥
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Figure 1.33. Respondents' answers to the question 2.3.
2.4, Does your school offer engineering courses or projects? Engineering (any with

problem solving).

m Yes

= No

Figure 1.34. Respondents' answers to the question 2.4.
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The majority of students, more precisely 57.1%, are not familiar with the term STEM
education.

They said they had a few (51.9%) to most (37.7%) subjects focused on a combination
of math, problem solving, technology and science. 3.9% of students said they did not have
any subjects, while 6.5% said all subjects were STEM-focused.

To the question How many subjects have they taken in each of these categories, the
students answered that they attended mostly about 30-40% of subjects in each of the
categories: science, engineering, mathematics, computer science. Most of them had the
same answer for mathematics.

The majority of students (75.3%) answered that the faculty offers engineering
courses or projects.

1.2.2. Business and Industry Partners Involvement in STEM Education

2.5. Are business and industry also included in your STEM education?

= Not at all

= Very low

= Low
19.50%
Moderately involved

= Sufficiently involved

= Very involved

Figure 1.35. Respondents' answers to the question 2.5.

2.6. Do you implement projects assigned by industry partners in your school
tasks?

= Yes
= Not yet
= No

| do not know

Figure 1.36. Respondents' answers to the question 2.6.
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2.7. In your education, do you often deal complex problems that are similar to
problems in practice?

= Not at all

= Mostly no

= Rather not
Rather yes

= Mostly yes

28.60% = Yes, definitely

Figure 1.37. Respondents' answers to the question 2.7.

The largest number of students agree that business and industry is low involved or
not at all in STEM education at the faculty. About 19.5% think that they are moderately
involved, while the rest say that they are significantly (11.7%) and very (3.9%) involved.

Therefore, most students do not implement projects with industrial partners (23.4%)
or have not yet started (31.2%). 29.9% do not even know about it, they have no information,
while 15.6% of them are already implementing such projects.

More than 63% of students confirm that in their education they often deal with
complex problems that are similar to problems in practice. The others answered in the
negative.

1.2.3. Technology Used Throughout STEM Education

2.8. Do you have classes in the computer classroom?

m Yes
= No

= | do not know

Figure 1.38. Respondents' answers to the question 2.8.
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2.9. Do you have classes in specialised laboratories (no computer classroom)?

= Yes
= No

= | do not know

Figure 1.39. Respondents' answers to the question 2.9.

2.10. What percentage of courses/subjects do you use digital technologies (PC,
tablet, mobile phone)

16
14
12

14
11
10
10 9
8 8
6
5
4
I 2 I

0 i

1 2 3 4 5 6 7 8 9 10

Figure 1.40. Respondents' answers to the question 2.10.
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Between 70-80% of students have classes in computer classroom or specialised
laboratories. The majority of them said that about 30-50% of the courses/subjects in which
they use digital technologies, such as PC, tablet, mobile phone.

1.2.4. Future Vision

2.11. In a future, | plan to continue in STEM education. Science (any where science
is applied — physics, chemistry, meteorology, economy...), Engineering (any with
problem solving), Mathematics, Computer Science/Programming, Other Technology.

23
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= Not at all serious

= Very less serious

= Less serious
Rather serious

= Quite serious

41.60% = Very serious

Figure 1.41. Respondents' answers to the question 2.11.

2.12. | see myself in STEM a career (in the future)

= | don't see myself in a STEM career
= Maybe | see myself in a STEM career
= | slightly plan to occasionally pursue a STEM career

| strongly plan to occasionally pursue a STEM career
= | have already taken steps towards my STEM career

= |amina STEM career

Figure 1.42. Respondents' answers to the question 2.12.

Majority of students plan to continue in STEM education rather (41.6%) or very
(23.4%) seriously in the future, while 24.7% of them plan to continue less seriously. Only 2%
of students do not want to continue in STEM education.

Also, the majority of students see themselves in a stem career, and 6.5% of them are
already engaged in it. 32.5% of respondents see themselves in a STEM career, and 10.4% of
them answered the opposite. About 40% of them plan to occasionally pursue a STEM
career, while 5.2% have already taken steps towards their STEM career.
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Increasing STEM Skills

= -

TomMmmMmoOO >

| would appreciate more chances to learn STEM.

= | am not interested to learn about STEM

= There are not opportunities

= There are not enough opportunities
There are limited opportunities

= There are opportunities

= There are many opportunities

m There are extremely many opportunities

Figure 1.43. Respondents' answers to the question 2.13.
Rate (evaluate) your skills obtained during your study so far.

| can solve some equation and work with variables (in my field of study).
| am able to think logically.

| can analyze complex problems.

| can solve a problem.

| can come up with creative idea.

| can do the critical analysis.

| am open to learn new technologies.

| can use digital devices such as computer, tablet, smartphone.
| understand basic software applications.

| can use and evaluate information from digital sources.

| understand the basics of cybersecurity.

A B C D E F G H ! J K

B \Very Weak B Weak ® Moderate Strong W Verystrong M Extremely Strong

2.15.

Figure 1.44. Respondents' answers to the question 2.14.

If you have any other comments, please free to write any comment...... (This is

open question)

No comments.
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Students generally say they would appreciate more chances to learn STEM. The
majority think that there are opportunities for learning (44.2%), and about 20% of them
think there are really many opportunities. 15.6% believe that opportunities are limited,
while 11.7% say that there are not enough opportunities. A very small percentage believes
that there are no opportunities (3.9%). Also, there are few who are not at all interested to
learn about the STEM (5.2%).

One of the important questions was the self-evaluation of their skills obtained during
study so far. In solving equations and working with variables, 29 students rate themselves as
moderate, 16 as strong, 14 as very strong and 9 as extremely strong. Only 9 of them
consider themselves weak in this. Most answered that they think they are "strong" at logical
thinking, as well as that they can analyze complex problems. They also think that they are
creative with ideas. While opinions are divided about critical analyses. 17 of them think they
are weak in this, 19 that they are at a moderate level, and 41 that they are strong in doing
critical analyses. Most students are open to learning new technologies. Most of the
responses "extremely strong" were for the use of digital devices such as computer, tablet,
smartphone. There is approximately an equal number of responses between moderate,
strong, very and extremely strong for using and evaluating information from digital sources,
as well as for understanding basic software applications. Only 7-8 students think they are
weak in it. 21 of them understand the basics of cybersecurity at a moderate level, 46 of
them is at a strong to extremely strong level, while 10 students have a weak understanding
of cybersecurity.

Students believe that more emphasis should be placed on the impact of the
economy on engineering. Also, they think that the transition from theoretical to practical
work and their content itself should be better conceived.
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2. ANALYSIS OF SURVEY RESULTS -
OBUDA UNIVERSITY

2.1. Survey for Teachers

Field of teaching:

4.10% 2.00%
. ()

= Math, Physics, Chemistry
= Technology
= Engineering

= Economics

= Quality management

= Safety Science

Figure 2.1. Respondents' answers to the question Field of teaching.

Sex:

= Male

= Female

Figure 2.2. Respondents' answers to the question Sex.
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Position:

= Full Professor
= Associate Professor

= Assistant Professor

12.30% Master teacher

= Assistant

Figure 2.3. Respondents' answers to the question Position.

Teaching experience at university:

4.10%

%

b = Less then 1 year
10.20%

= 1-3 years

= 3-5years
5-10 years

m 10-20 years

= More than 20 years

Figure 2.4. Respondents' answers to the question Teaching experience at university.

A large proportion of the teachers who responded to the survey teach in
engineering, technology and mathematics. Some of the respondents do not teach STEM
subjects, but economics, quality assurance or safety science. There is a significant gender
difference in the number of lecturers, with the vast majority of respondents being male,
which is in line with the proportion at Obuda University. Most respondents teach as
associate professors, but a large number of assistant professors and adjunct professors also
appear. A very small number of researchers appear among the respondents, as Obuda
University has a very low proportion of people engaged only in research. Within the
teaching field, there is a significant number of experienced teachers, with no responses with
less than one year of experience.
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2.1.1. STEM Education Integration

1.1. Has the Science, Engineering, Mathematics, Technology education been
integrated at your faculty?

= Not at all

4" = Mostly no
= Rather not
= Rather yes
= Mostly yes
= Yes, definitely

Figure 2.5. Respondents' answers to the question 1.1.

1.2. How much focus does your teaching have on STEM education.

= Not at all

o

= Moderately present
= Sufficiently present

= Very present

Figure 2.6. Respondents' answers to the question 1.2.

1.3. Do you provide lectures/courses with elements of STEM education? (answer
in percentages from 0-100%, scale 0-5)

40
35
30
25
20
15
10
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Figure 2.7. Respondents' answers to the question 1.3.
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Is the STEM curriculum at the lectures/courses that you are teaching

multidisciplinary and does it include lectures that are integrated (to include science,
technology, engineering, and mathematics)?

= Not at all
Mostly no

o Rather not

6508 Rather yes

= Mostly yes

34.70% = Yes, definitely

Figure 2.8. Respondents' answers to the question 1.4.

Almost half of respondents said that integration of STEM fields is not happening,

while the other half said it is. Almost 1/3 of respondents do not favour STEM integrated
teaching in their education. Breaking the question down further, a higher proportion of

teachers educate engineering, a very few of them teach science, math, computer
science/programming, or other digital technologies. The majority of instructors integrate
STEM education into their courses.

2.1.2. Professional Development and Experience in STEM

1.5.

Which pedagogical approaches do you use in your STEM teaching?

. Traditional teaching where the teacher gives information, and students learn

from it. Traditional direct instruction (lessons are focused on the delivery of
content by the teacher and the acquisition of content knowledge by the
students).

Teaching with experiments (experiments are used in the classroom to explain
the subject matter).

Project-/Problem-based approach (students are engaged in learning through
the investigation of real-world challenges and problems).

Inquiry-Based Science Education (students design and conduct their own
scientific investigations).

Collaborative learning (students are involved in joint intellectual efforts with
their peers or with their teachers and peers).

Formative assessment, including self-assessment (student learning is
constantly monitored and ongoing feedback is provided; students are
provided with opportunities to reflect on their own learning).
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G. Others.....ccceueunans (This is open question)

0 5 10 15 20 25 30 35

Figure 2.9. Respondents' answers to the question 1.5.
1.6. Please evaluate the STEM implementation in your teaching.

A. luse the STEM approach in teaching.

B. | frequently integrate science, technology, engineering, and mathematics
within one curriculum.

C. My STEM approach motivates student for more active learning.

D. STEM approach is for me crucial for preparing students for real challenges in
their future careers.

E. | regularly adapt the STEM education system based on the number of
students and their knowledge.

F. Preparing for education using STEM methodology is time-consuming for me.

G. | regularly educate myself and explore new possibilities in STEM education
methodology.

30
25
20
15

10

0 II I- 1 .I III Hm lII =
A B F G

B Never MRarely M Occasionally Often ® More often M Always

[62]

Figure 2.10. Respondents' answers to the question 1.6.
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1.7. How would you rate your ability to follow and implement current trends in
the STEM (e.g. ICT, team works, project based learning, e.t.c.)?

1%

= Very poor ability

= Less poor ability

= Poor ability
Good ability

= Very good ability

= Excellent ability

Figure 2.11. Respondents' answers to the question 1.7.

1.8. Would you consider additional training or professional development to better
incorporate current STEM trends into your teaching?

4.1%
= Not at all
= Not too much
= Maybe

Yes, probably
= Yes

= Yes, definitely

Figure 2.12. Respondents' answers to the question 1.8.

In teaching, traditional teaching is still the most common method used by the
colleagues at Obuda University, where the teacher gives information to the students in a
one-sided way. Inquiry Based Science Education is the second most common. The STEM
approach is used more occasionally by lecturers, for the most part, they often integrate
STEM within the curricula. Preparation for STEM subjects is generally not time-consuming
based on the answers. Some teachers train regularly, and some do not. Just over half of
respondents can only keep up with current trends in STEM. Nearly 16% think they would not
like to receive further training on the use of the STEM approach, 1/3 are undecided on this
issue, the remaining respondents are open for development.
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2.1.3. Institutional Support (University, Business and Industry Sector -
Partners)

1.9. Are business and industry also included in STEM education at your university
related to your courses/subjects?

4.10% 200%

20.40% \‘

= Not at all
= Very low
= Low

Moderately involved

= Sufficiently involved

= Very involved

Figure 2.13. Respondents' answers to the question 1.9.

1.10. Please rate university — industry cooperation in STEM education in your
teaching.

A. Facilitating company visits.

B. Having STEM professionals at universities (consultations, lectures...).
C. Student Training.
D. Assigning tasks by business/industry sector.
E. Solving tasks for business/industry sector.
F. Financial support.
G. Other.....( This is open question).
30
25
20
15
10
M. lli. 1
0 [ | - | - -
A B C D E F

B Never MRarely ™ Occasionally Frequently H Always

Figure 2.14. Respondents' answers to the question 1.10.

1.10.1. Do you have other types of university-industrial cooperation? (This is open
question)

34



DIGSTEM

* Visegrad Fund

18
16
14
12
10

O N B OO 0

Yes No Rarely

Figure 2.15. Respondents' answers to the question 1.10.1.

The university-industry cooperation at Obuda University is at a very low level, only
one respondent named a company (Bosch), and 4 teachers have some cooperation related
their research field.

1.11. Would you support initiatives that facilitate between industry and
universities?

2.00%

= Not at all
= Not too much
= Sometimes
| would support
= | would much support

= | would very much support

Figure 2.16. Respondents' answers to the question 1.11.

1.12. Do you think that the current support for STEM education from the university
is sufficient?

25
20
15
10

- ull |

0 . |- |-

Material Financial
W Never supporting M Rarely supporting M Occasionally supporting
Often supporting B More often supporting B Always supporting

Figure 2.17. Respondents' answers to the question 1.12.

35



DIGSTEM

~ * Visegrad Fund
-G .

According to the answers given by the teachers, there is little or no link between the
Obuda University and industry based on their experience. The figures show that industry
does not provide financial resources to use the STEM education, but other opportunities
(factory visits, STEM professionals, etc.) are not significantly present at the Faculty. 85% of
the teachers would support initiatives that aim at cooperation between industry and Obuda
University. The support of STEM education by the university is not sufficient, neither in
terms of material nor financial, the major gap is seen in financial support.

2.1.4. Material Support (Financial and Non-Financial)

1.13. How would you rate the current availability of literature and materials to
support teaching STEM in your subject.

6.109

= Very poor availability

= Less poor availability

= Poor availability

40.80% o
Good availability

= Very good availability

= Excellent availability

Figure 2.18. Respondents' answers to the question 1.13.

1.14. Do you think the current availability of literature limits the quality of your
STEM teaching?

2.00%

= Very limiting
= Limiting
= A little bit limiting

Does not limit much

m Does not limit too
much
= Does not limit at all

28.60%

Figure 2.19. Respondents' answers to the question 1.14.
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1.15. Are the STEM laboratories at your faculty available for your teaching
purposes?

4.10%2.00%

= Not at all
= Very low available
= Low available

= Available

m Sufficiently available

= Very available

Figure 2.20. Respondents' answers to the question 1.15.

1.16. Do you have sufficient technological support, when implementing STEM
education to your subjects?

2.00%

= Not at all

= Very low

" Low

= Present

= Sufficiently present

= Very present

Figure 2.21. Respondents' answers to the question 1.16.

1.17. Do you think the current availability of technological equipment limits the
quality of your STEM teaching?

= Very limiting

® Limiting

= A little bit limiting

= Does not limit much

m Does not limit too much

= Does not limit at all

Figure 2.22. Respondents' answers to the question 1.17.

37



DIGSTEM
E-H-OO .

1.18.

* Visegrad Fund

Is there any non-financial equipment you are missing, that would be helpful

for your STEM education?

1.19.

> @O I mTOIT - - =~ <

zzr A=

T IomMmmMmoOO®m>

e Training
What teaching resources do you use when implementing STEM education?

Presentations.

Office tools (word, excel, notepad...).

Software.

Programming tools (not only PC programming, machine programming...).
Applications.

STEM-specific software.

Audio/video materials.

Robots.

General digital devices (e.g. laptops, smartphones, tablets, cameras, video
game consoles).

Online resources (websites, dictionaries, encyclopedias, etc.).
Manipulation in an experimental lab.

Online collaborative tools (Padlet, Centimetre, Tricorder, Kahoot...).

. Resources published by private companies operating in STEM fields.

Others....... (This is open question).

5 10 15 20 25 30 35 40 45 50

Figure 2.23. Respondents' answers to the question 1.19.

Literature and other teaching materials are available according to half of the

respondents. There are some teachers who believe that the possible lack of literature does

not affect STEM education. There are no laboratories in the Faculty that could be used for
STEM education according to 2/3 of the respondents. 37% say that there is technological
support for STEM teaching, 30% of respondents say that this does not limit the introduction
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of STEM. When integrating STEM education, the following methods are most used at the
Obuda University: presentations, general digital tools, software, video materials, as well as
online resources and websites.

2.1.5. Student Achievement
1.20. How well do students achieve good results in combined STEM subjects?

2.00% 4 109

= Not at all
= Very little
= Little

42.90% Solid progress
m Sufficiently progress

= Very much

Figure 2.24. Respondents' answers to the question 1.20.

1.21. Is the teaching more difficult for students when using STEM? (Based on
student feedback)
6.10%

= Much simpler

= Simpler

= Demanding
More demanding

® | can’t judge

1.22. If you have any other comments, please free to write any comment...... (This is
open question)

Figure 2.25. Respondents’' answers to the question 1.21.

e There are cases where we cannot or do not want to use a STEM tool because of
time constraints. Some are due to software shortages.

e Because you get positive feedback from students, it's much easier to teach and
motivate them. But a targeted training of trainers would be good for the faculty!
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e More information is needed on the elements and methodology of the system.

e | still think it is wrong to force a more paper-based practice-oriented education
in a situation and curriculum where the trend is to displace the basic subjects
(merging of former mechanics semesters, continuous shortening of the
mathematics curriculum). It is possible that a student will learn to use a piece of
software but will be less and less able to evaluate its results. Unless we leave

that to the software...

In combined STEM subjects, students perform better according to the vast majority
of respondents. Of those who were able to judge, around 2/3 think it is easier to teach with
STEM education.

2.2. Survey for Students

Field of studies:

1.40%

= Mechanical Engineering

= Mechatronics

= Safety Engineering

Kibernetics Engineering

Figure 2.26. Respondents' answers to the question Field of studies.

Type of studies:

0.50%
|

= Undergraduate
= Graduate

= PhD

Figure 2.27. Respondents' answers to the question Type of studies.
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Finished number of semesters:

A‘

=34
=56

= 7 or more

Figure 2.28. Respondents' answers to the question Finished number of semesters.

Sex:

= Male

= Female

Figure 2.29. Respondents' answers to the question Sex.

Age:

60
50
40

30

20
10

2I Illll
0-

18 27-30 31-35 6-

Figure 2.30. Respondents' answers to the question Age.
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A total of 207 students from the Banki Donat Faculty of Mechanical and Safety
Engineering, Obuda University completed the questionnaire. The majority are mechanical
engineering students, but there are also students of mechatronics, safety engineering and
cyber engineering. 93% of the respondents are BSc students and 90% are male. 1/3 of the
respondents have completed 1-2 semesters and 1/3 have completed 3-4 semesters, which
means that the vast majority of respondents are in the middle of their bachelor's studies.
The age distribution is more likely to be under 23, but there are also students up to 36 years
old.

2.2.1. Familiarity with the Term STEM

2.1. Are you familiar with the term “STEM“ education?

= Yes

= No

Figure 2.31. Respondents' answers to the question 2.1.

2.2. How many subjects focused on a combination of math, problem solving,
technology and science did you have in your studies so far?

4.30%
2.90%

= None
= Some
= Most of them

All of them

Figure 2.32. Respondents' answers to the question 2.2.
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2.3. How many classes (subjects/courses) have you taken in each of these
categories so far? (Fill in the ratio of courses for each category).

90
80
70
60
50
40
30
: I I II I I
10

0 — I uln I I

e(\C e(\(\% 3\\(':" 0\0%\{
5o g e ° (oga‘“ 2 ech®
jen< (08!
¢ oV e
e
com®
O m1 m2 m3 M4 m5
Figure 2.33. Respondents' answers to the question 2.3.
2.4, Does your school offer engineering courses or projects? Engineering (any with

problem solving)

m Yes

Figure 2.34. Respondents' answers to the question 2.4.

Almost 80% of students have never heard of STEM education, but nearly 90% of
subjects include maths, problem solving, technology and science. The majority of students'
subjects are in science, engineering and maths. The University offers engineering and
problem solving related subjects, although there are some students who say they do not
(4%).
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2.2.2. Business and Industry Partners Involvement in STEM Education
2.5. Are business and industry also included in your STEM education?

1.00%

2.90%
= Not at all

= Very low

= Low

= Moderately involved
= Sufficiently involved

= Very involved

Figure 2.35. Respondents' answers to the question 2.5.

2.6. Do you implement projects assigned by industry partners in your school
tasks?

m Yes

= Not yet

= No

= | do not know

Figure 2.36. Respondents' answers to the question 2.6.

2.7. In your education, do you often deal complex problems that are similar to
problems in practice?

4.30%
= Not at all

= Mostly no
= Rather not
= Rather yes
= Mostly yes

= Yes, definitely

Figure 2.37. Respondents' answers to the question 2.7.
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2/3 of students say that there is no link between industry and university in education
at Obuda University. 80% of students say there are no industrial projects in university
education or they do not know about these. There are topics related to practical problems
that students solve as assignments.

2.2.3. Technology Used Throughout STEM Education

2.8. Do you have classes in the computer classroom?

4.30%

1.40%

= Yes
= No

= | do not know

Figure 2.38. Respondents' answers to the question 2.8.

2.9. Do you have classes in specialised laboratories (no computer classroom)?

2.40% _4:80%

m Yes

= No

= | do not know

Figure 2.39. Respondents' answers to the question 2.9.
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2.10. What percentage of courses/subjects do you use digital technologies (PC,
tablet, mobile phone)

35
30
25
25 23 22 23
20 17 19 19
16
15
10
6
5 I
0
1 2 3 4 5 6 7 8 9 10

Figure 2.40. Respondents' answers to the question 2.10.

At Obuda University, 94% of respondents said they have classes in a computer
classroom and a specialised laboratory. 120 students (out of 207) use digital tools more than
60%.

2.2.4. Future Vision

2.11. In a future, | plan to continue in STEM education. (Science (any where science
is applied — physics, chemistry, meteorology, economy...), Engineering (any with
problem solving), Mathematics, Computer Science/Programming, Other Technology.

1.00%

= Not at all serious

= Very less serious

" Less serious
Rather serious

® Quite serious

= \ery serious

Figure 2.41. Respondents' answers to the question 2.11.
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2.12. | see myself in STEM a career (in the future)

2.40%

Q

u | don't see myself in a STEM career
= Maybe | see myself in a STEM career

= | slightly plan to occasionally pursue a STEM career

18.80%

| strongly plan to occasionally pursue a STEM career
m | have already taken steps towards my STEM career

= |amin a STEM career

Figure 2.42. Respondents' answers to the question 2.12.

More than half of students prioritise STEM education in their further studies. Only a
small proportion of students (2.4%) do not choose a STEM field as their future career, with
the majority envisaging some form of STEM career.

2.2.5. Increasing STEM Skills

2.13. | would appreciate more chances to learn STEM.

1.40%

2.90% ® | am not interested to learn about STEM
= There are not opportunities
= There are not enough opportunities

There are limited opportunities
20.30%

= There are opportunities
= There are many opportunities

m There are extremely many opportunities

Figure 2.43. Respondents' answers to the question 2.13.
2.14. Rate (evaluate) your skills obtained during your study so far.

| can solve some equation and work with variables (in my field of study).
I am able to think logically.

| can analyze complex problems.

| can solve a problem.

| can come up with creative idea.

mmooO®w >

| can do the critical analysis.
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G. lam open to learn new technologies.

H. | can use digital devices such as computer, tablet, smartphone.
I. lunderstand basic software applications.

J. I can use and evaluate information from digital sources.

K. lunderstand the basics of cybersecurity.

150
100
) I II I I I
, Il ol i Ll i
A B C D E F G J K
W Very Weak Weak Moderate Strong M Verystrong M Extremely Strong
Figure 2.44. Respondents' answers to the question 2.14.
2.15. If you have any other comments, please free to write any comment...... (This is

open question)

e My skills listed in the question 2.14 were not studied at university.

e |I'm supposed to be on a practical course, but so far 95% of my learning has
been from presentations and the university continues to promote itself as
practical to prospective students.

e The use of more visual tools, visual elements in teaching would be necessary.

Nearly 10% of students are not interested in STEM education at all, 1/3 say there are
few opportunities to learn about STEM, and more than half of students perceive that they
have opportunities to participate in STEM education. Students are open to learning new
technologies and are able to think logically. The majority of respondents perceive their
knowledge of cyber security as weak.
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3. ANALYSIS OF SURVEY RESULTS -
UNIVERSITY OF ZILINA

3.1. Survey for Teachers

Field of teaching:

= Math, Informatics, Programming

® Technical Subjects

= Economic subjects

Figure 1.1. Respondents' answers to the question Field of teaching.

Sex:

= Male

= Female

Figure 1.2. Respondents’ answers to the question Sex.
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Position:

= Full Professor
= Associate Professor
= Assistant Professor

Researcher

Figure 1.3. Respondents' answers to the question Position.

Teaching experience at university:

® lessthen 1year

= 1-3 years

= 3-5vyears
5-10vyears

m 10-20 years

= More then 20 years

Figure 1.4. Respondents' answers to the question Teaching experience at university.

A significant number of academic professionals are engaged in technical subjects,
followed by economic subjects, and then math, informatics, and programming. There is an
equal gender distribution among the academic professionals surveyed. Assistant professors
make up the largest proportion of academic ranks, followed by associate professors, full
professors, and researchers. Most of academic professionals have over 20 years of
experience, with a significant portion having 10—20 years of experience. There are relatively
few professionals with less than 5 years of experience.

In summary, the data indicates a balanced gender representation, with a significant
number of professionals specializing in technical subjects. Most academic professionals hold
positions at the assistant or associate professor level and have extensive experience, with
more than half having over 20 years in their respective fields.
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3.1.1. STEM Education Integration

1.1. Has the Science, Engineering, Mathematics, Technology education been
integrated at your faculty?

= Not at all
= Mostly no
= Rather not
= Ratheryes
m Mostly yes

= Yes, definitely

Figure 1.5. Respondents' answers to the question 1.1.

1.2. How much focus does your teaching have on STEM education.

= Mot at all

u Very low

" Low

= Moderately present
m Sufficiently present

= Very present

Figure 1.6. Respondents’ answers to the question 1.2.

1.3. Do you provide lectures/courses with elements of STEM education? (answer
in percentages from 0-100%, scale 0-5)

8

7

6

5

4

3

1

- MR A 1 o 1N

\e\-\c ot ee‘-\(\‘é N\at\:\e 31\0 lwog('a ‘-n\\‘\% g ed_mo\o%‘l

et st et O
)

EQE] m2 m3 m4 m5
Figure 1.7. Respondents’ answers to the question 1.3.
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1.4. Is the STEM curriculum at the lectures/courses that you are teaching
multidisciplinary and does it include lectures that are integrated (to include science,
technology, engineering, and mathematics)?

= Not at all
Mostly no
Rather not
Ratheryes

= Mostly yes

= Yes, definitely

Figure 1.8. Respondents' answers to the question 1.4.

The integration of STEM education appears to be somewhat varied. While a small
portion (7%) of respondents believe that STEM education is “definitely integrated,” the
largest group (36.4%) feels it is "rather" integrated. A combined 37.3% of respondents,
however, lean towards less integration, indicating room for improvement. When it comes to
the emphasis placed on STEM education in teaching, a significant portion (32%) considers it
to be moderately present, and 27.3% find it to be sufficiently present.

However, no respondents rated the focus as "very present," and a notable combined
percentage (40.8%) rated it from "not at all" to "low." The data suggests that while there is
some level of integration and focus on STEM education within the faculty, it is not
universally high. Efforts to enhance the presence and emphasis of STEM education could be
beneficial, as there is a substantial portion of faculty members who perceive the current
level as insufficient.

The survey results provide insights into the inclusion of STEM elements in
lectures/courses and the multidisciplinary nature of the STEM curriculum. Respondents
were asked to rate the extent to which their lectures/courses include elements of STEM
education on a scale of 0 to 5, with 0 being no elements and 5 being fully integrated
elements. The results are as follows: From these results, STEM elements are present to
varying degrees across different subjects. Engineering and digital technology courses appear
to have higher ratings (4 and 5) for STEM elements, suggesting a stronger integration in
these areas. Respondents were also asked if the STEM curriculum in their lectures/courses is
multidisciplinary and includes integrated elements of science, technology, engineering, and
mathematics. The data indicates a moderate integration of STEM elements in courses, with
engineering and digital technology courses showing a higher level of integration. Regarding
the multidisciplinary nature of the curriculum, the significant number of respondents
(63.7%) feel that their courses are at least "rather" multidisciplinary, with 36.4% saying
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"mostly yes" and 4.5% saying "yes, definitely." However, there is still a small percentage
(12.2%) who feel that multidisciplinary integration is lacking.

Overall, while there is a positive trend towards integrating STEM education and

multidisciplinary approaches, there remains potential for further development and
enhancement in these areas.

3.1.2. Professional Development and Experience in STEM

1.5.

Which pedagogical approaches do you use in your STEM teaching?

. Traditional teaching where the teacher gives information, and students learn

from it. Traditional direct instruction (lessons are focused on the delivery of
content by the teacher and the acquisition of content knowledge by the
students).

Teaching with experiments (experiments are used in the classroom to explain
the subject matter).

Project-/Problem-based approach (students are engaged in learning through
the investigation of real-world challenges and problems).

Inquiry-Based Science Education (students design and conduct their own
scientific investigations).

Collaborative learning (students are involved in joint intellectual efforts with
their peers or with their teachers and peers).

Formative assessment, including self-assessment (student learning is
constantly monitored and ongoing feedback is provided; students are
provided with opportunities to reflect on their own learning).

. Others....cccvvveuenee. (This is open question).

I °

s 136

. 59.1

. 136
e e
B 45

I s0

0 20 40 60 80 100

Figure 1.9. Respondents' answers to the question 1.5.
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1.6. Please evaluate the STEM implementation in your teaching.

A. | use the STEM approach in teaching.

B. | frequently integrate science, technology, engineering, and mathematics
within one curriculum.

C. My STEM approach motivates student for more active learning.

D. STEM approach is for me crucial for preparing students for real challenges in
their future careers.

E. | regularly adapt the STEM education system based on the number of
students and their knowledge.

F. Preparing for education using STEM methodology is time-consuming for me.

G. | regularly educate myself and explore new possibilities in STEM education
methodology.

12

10

|I‘| I‘l II|| Illul‘ll II|I| II|I
A B C D E F €]

m Never mRarely m QOccasionally Often m More often  m Always

[e2]

=]

=

o=}

Figure 1.10. Respondents' answers to the question 1.6.

1.7. How would you rate your ability to follow and implement current trends in
the STEM (e.g. ICT, team works, project based learning, e.t.c.)?

m Very poor ability
u Less poor ability
m Poor ability

31,80%
Good ability

m Very good ability

m Excellent ability

Figure 1.11. Respondents' answers to the question 1.7.
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1.8. Would you consider additional training or professional development to better
incorporate current STEM trends into your teaching?

Not at all

Not too much
22,70% Maybe

Yes, probably

45,50%
uYes

13,60%
Yes, definitely

Figure 1.12. Respondents' answers to the question 1.8.

The data indicates a strong preference for project- or problem-based learning and
collaborative learning, while traditional teaching methods are also commonly used.

Preferred Pedagogical Approaches: Project- or problem-based learning and
collaborative learning are highly favoured, while traditional direct instruction remains
prevalent.

STEM Implementation Frequency: STEM approaches are occasionally used, but rarely
implemented, indicating room for improvement.

Impact on Student Motivation and Preparation: STEM approaches are seen as
valuable for preparing students for real-world challenges, though the motivational impact is
mixed.

Challenges and Adaptations: Preparing STEM lessons is often seen as time-
consuming, and educators regularly adapt their methods based on student needs.

Self-Education and Current Trends: Many educators feel they have poor to moderate
abilities to follow current STEM trends, but a significant number are open to further training
and professional development.

Overall, there is a positive inclination towards enhancing STEM education, though
there is a clear need for additional support and training to fully integrate and benefit from
current STEM methodologies.
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3.1.3. Institutional Support (University, Business and Industry Sector -
Partners)

1.9. Are business and industry also included in STEM education at your university
related to your courses/subjects?

= Not at all

= Very low

= Low
Moderately

involved
= Sufficiently

involved

Figure 1.13. Respondents' answers to the question 1.9.

1.10. Please rate university — industry cooperation in STEM education in your
teaching.

A. Facilitating company visits.

B. Having STEM professionals at universities (consultations, lectures...).
C. Student Training.
D. Assigning tasks by business/industry sector.
E. Solving tasks for business/industry sector.
F. Financial support.
G. Other.....( This is open question).
14
12
10
8
6
Al i
2
L Dl el o BE mibt e
A B C D E F G

B Never MRarely ™ Occasionally Frequently B Always

Figure 1.14. Respondents' answers to the question 1.10.
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1.10.1. Do you have other types of university-industrial cooperation? (This is open
question)

120
100
80
60
40
20
0 -
Yes No Rarely

Figure 1.15. Respondents' answers to the question 1.10.1.

1.11. Would you support initiatives that facilitate between industry and
universities?

u Not at all
= Not too much
u Sometimes
I would support
= | would much support

= | would very much support

Figure 1.16. Respondents' answers to the question 1.11.

1.12. Do you think that the current support for STEM education from the university
is sufficient?

12

10

[=)]

=

]

Material Financial Other (Networkingri
B Never supporting M Rarely supporting M Occasionally supporting
Often supporting W More often supporting W Always supporting

Figure 1.17. Respondents' answers to the question 1.12.
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The survey results highlight the involvement of business and industry in STEM
education at the university, the level of university-industry cooperation, and the perceived
sufficiency of university support for STEM education. Most respondents indicate moderate
to very high involvement of business and industry in STEM education, suggesting a
significant partnership. Most respondents (98%) indicate other types of university-industrial
cooperation, suggesting a broad engagement with industry. The survey results reveal
several key points regarding the involvement and support for STEM education:

Business and Industry Involvement: There is a significant level of involvement from
the business and industry sectors in STEM education, with most respondents indicating
moderate to high levels of involvement.

University-Industry Cooperation: University-industry cooperation manifests in
various forms, such as facilitating company visits, involving STEM professionals in teaching,
student training, and assigning tasks by industry. However, financial support from industry is
less frequent.

Other Types of Cooperation: Nearly all respondents report other forms of university-
industrial cooperation, indicating a broad and diverse engagement.

University Support: Material and financial support from the university for STEM
education is perceived as insufficient, with many respondents indicating that support is
either never or rarely provided. Networking support is slightly better but still not adequate.

Need for Improvement: The data suggest that while there is considerable
engagement with industry, there is a need for improved and more consistent support from
the university, particularly in financial and material resources, to enhance STEM education.

3.1.4. Marterial Support (Financial and Non-Financial)

1.13. How would you rate the current availability of literature and materials to
support teaching STEM in your subject.

= Very poor
availability
m Less poor

availability
Poor availability

Good

availability
= Very good

availability

Figure 1.18. Respondents' answers to the question 1.13.
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1.14. Do you think the current availability of literature limits the quality of your
STEM teaching?

= Very limiting
= Limiting

= A little bit
limiting
= Does not limit

much
= Does not limit

too much

Figure 1.19. Respondents' answers to the question 1.14.

1.15. Are the STEM laboratories at your faculty available for your teaching
purposes?

4’

Figure 1.20. Respondents' answers to the question 1.15.

= Not at all

= Very low
available

= Low available

= Available

= Sufficiently
available

1.16. Do you have sufficient technological support, when implementing STEM
education to your subjects?

'\

Figure 1.21. Respondents' answers to the question 1.16.

= Not at all
= Very low
= Low

= Present

= Sufficiently
present
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1.17.

Do you think the current availability of technological equipment limits the

quality of your STEM teaching?

1.18.

= Very limiting
® Limiting

A little bit limiting

Does not limit much

= Does not limit too
much

36%

Figure 1.22. Respondents' answers to the question 1.17.

Is there any non-financial equipment you are missing, that would be helpful

for your STEM education?

1.19.

Respondents indicated any missing non-financial equipment that would be helpful
for their STEM education, highlighting financial support and lack of time for self-
study as significant issues.

zZZr R

—IemmoON®mp

What teaching resources do you use when implementing STEM education?

Presentations.

Office tools (word, excel, notepad...).

Software.

Programming tools (not only PC programming, machine programming...).
Applications.

STEM-specific software.

Audio/video materials.

Robots.

General digital devices (e.g. laptops, smartphones, tablets, cameras, video
game consoles).

Online resources (websites, dictionaries, encyclopedias, etc.).
Manipulation in an experimental lab.

Online collaborative tools (Padlet, Centimetre, Tricorder, Kahoot...).

. Resources published by private companies operating in STEM fields.
. Others....... (This is open question).
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Figure 1.23. Respondents' answers to the question 1.19.

Overall, the data suggest that while some resources are available, there are
significant gaps in material and technological support that need to be addressed to enhance
the quality of STEM education. The survey results illustrate several key points regarding
material and technological support for STEM education:

Literature Availability: A significant portion of respondents (77.3%) rated the
availability of literature as poor to very poor, with many feelings this limits the quality of
their teaching.

Laboratory Availability: Availability of STEM laboratories is mixed, with 40.9% rating
it as low and only 31.8% finding them sufficiently to very available.

Technological Support: While some respondents feel that technological support is
present or sufficiently present (54.6%), a notable percentage (36.3%) find it low or very low.

Impact on Teaching Quality: The availability of both literature and technological
equipment significantly impacts the quality of STEM teaching, with many respondents
indicating varying degrees of limitation.

Teaching Resources: Presentations, office tools, and online resources are the most
commonly used resources, whereas specialized STEM-specific software and robots are
notably absent.

Need for Support: There is a clear need for increased financial support and time for
self-study, indicating areas where the faculty and university could improve to better support
STEM education.
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3.1.5. Student Achievement

1.20. How well do students achieve good results in combined STEM subjects?

m Not at all
= Very little
= Little
Solid progress
m Sufficiently progress

= Very much

Figure 1.24. Respondents' answers to the question 1.20.

1.21. Is the teaching more difficult for students when using STEM? (Based on
student feedback)

= Much simpler

’ = Simpler
= Demanding
More demanding
® [ can't judge

Figure 1.25. Respondents' answers to the question 1.21.

1.22. If you have any other comments, please free to write any comment...... (This is
open question)

No comments.

The survey results highlight several key points regarding student achievement and
the perceived difficulty of STEM education:

Student Achievement: The significant number of respondents (68.2%) believe that
students achieve "little" progress in combined STEM subjects. Only a small percentage see
"solid progress" (18.2%) or "sufficient progress" (4.5%). This suggests that there may be
challenges in student performance in integrated STEM curricula.

Perceived Difficulty: According to student feedback, 36.4% of respondents find STEM
education "demanding" for students. Interestingly, 18.2% find it "simpler," while a
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significant portion (45.5%) cannot judge the difficulty. This mixed feedback may reflect
diverse student experiences and the varying complexity of STEM subjects.

Combination of STEM Subjects: A small percentage (4.5%) of respondents do not
combine STEM subjects in their teaching, indicating that most educators are attempting to
integrate these disciplines.

The data suggest that while there are efforts to integrate STEM subjects, achieving
high levels of student success remains a challenge. The perceived difficulty of STEM
education varies, highlighting the need for tailored teaching approaches and possibly
additional support for both educators and students. To improve student outcomes,
institutions might consider:

Enhanced Support: Providing more resources, training, and support for educators to
effectively combine STEM subjects.

Student Feedback: Continuously gathering and analyzing student feedback to
identify specific areas of difficulty and adjust teaching methods accordingly.

Targeted Interventions: Implementing targeted interventions and support
mechanisms for students struggling with STEM subjects to ensure they can achieve better
outcomes.

Overall, these insights point to a need for continuous improvement and support in
STEM education to enhance both teaching effectiveness and student achievement.

3.1.6. Conclusion

The survey highlights several areas where STEM education can be improved. There is
a moderate level of STEM integration and focus on teaching, but there is room for
enhancing its presence and emphasis. Increased financial and material support from the
university is needed to enhance the quality of the quality of STEM education. This includes
better availability of literature, laboratories, and technological equipment. There are
challenges to student performance in integrated STEM curricula. Tailored teaching
approaches and additional support for educators and students could improve outcomes.
While business and industry involvement are significant, financial support from these
sectors could be improved. There is a need for more resources, training, and time for self-
study to better support STEM education. Enhanced support for educators to integrate and
focus on STEM subjects effectively is crucial. By addressing these gaps and leveraging the
strengths identified, institutions can enhance the effectiveness of STEM education and
improve student achievement and engagement in these critical fields.
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3.2. Survey for Students

Field of studies:

ECONOMICS AND MANAGEMENT 21,60%

WATER TRANSPORT
RAILWAY TRANSPORT 11,80%
CI