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Five target groups:

1. Students: 15 + 10 (for the last statistics not included)
2. Professors: 23
3. Analysts: 9
4. Head of Laboratories: 5
5. Head of High Education Institution(s): 5
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Questioned  students in total: 15 + 10 (statistics for the later not included)

M
13%

F
87%

Gender

M 60%

PhD 
40%

Study programme(s)
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software
knowledge/skills

none undeveloped average excellent

1.
Office package 

(Word, Excel, PowerPoint)

0
(0%)

0
(0%)

3
(20%)

12
(80%)

2. LMS 
11

(73,33%)
4 (26,67%)

0
(0%)

0
(0%)

3. Web-conferencing software 7
(46,67%)

6
(40%)

2
(13,33%)

0
(0%)

4.
Remote Desktop Control 

software

6
(40%)

9
(60%)

0
(0%)

0
(0%)

5.
statistical data analysis 

software 

3
(20%)

4
(26,67%)

8
(53,33%)

0
(0%)

1. Assess your knowledge and skills in using the following software.
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2.  Do you use an IT classroom in your institution?

a) yes b) no

Yes
100%

No
0%
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3.  Can you use computers in the library?

a) yes b) no

Yes
60%

No
40%
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4. How often do you use the following OERs during classes?

OER never Occasionally often

scientific papers (open access) 0 (0%) 7 (46,67%) 8 (53,33%)

printed publications (books, journals) (open access) 2 (13,33%) 6 (40%) 7 (46,67%)

e-books/e-textbooks 0 (0%) 5 (33,33%) 10 (66,67%)

other electronic textual material (brochures, 

presentations, promotional materials)

0 (0%) 11 (73,33%) 4 (26,67%)

pictures/animations 0 (0%) 12 (80%) 3 (20%)

simulations of phenomena and processes 4 (26,67%) 11 (73,33%) 0 (0%)

simulations of instrument functioning 4 (26,67%) 9 (60%) 2 (13,33%)

movies 9 (60%) 1 (6,67%) 4 (26,67%)

forums and other forms of online communications 6 (40%) 7 (46,67%) 2 (13,33%)

webinars 11 (73,33%) 0 (0%) 4 (26,67%)

online courses at internet 9 (60%) 6 (40%) 0 (0%)

web-conferences 10 (66,67%) 3 (20%) 2 (13,33%)

databases 4 (%) 10 (%) 1 (%)
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5. Do you feel that the usage of OER in lectures by your lecturers is:

a) insufficient – you would like OERs to be used more frequently 
b) adequate
c) excessive

Insufficient
47%Adequate

53%

excessive
0%

Usage of OER in education
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6. Do you think that your learning is better and of a higher quality when lecturers use
OER during classes or practical laboratory work?

a) yes b) no

Yes
100%

No
0%
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7. Do you think that your learning is better and of a higher quality when you use OER 
(recommended by teachers or those you found yourself) during your study?

a) yes b) no

Yes
100%

No
0%
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8. Do you ever consider the credibility of OERs you use?

a) I never think about it
b) I use the materials from reliable sources only (scientific papers or materials from
analytical companies with high reputation )
c) I use resources recommended by my teachers

a)
7%

b)
73%

c)
20%

Reliability in credibility of OERs data
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9. Do your lecturers use some of the following e-learning tools?

YES NO

Moodle platform  (or equivalent) 1
(6,67%)

14
(93,33%)

interactive online or offline theoretical classes 5
(33,33%)

10
(66,67%)

online or offline resources for learning about the functioning and 
operation of instruments 

10
(66,67%)

5
(33,33%)

software for simulation/conducting practical work   6
(40%)

9
(60%)

web-conferences 0
(0%)

15
(100%)
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10. Have you ever worked with analytical laboratories with remote web access to 
instruments (WARIAL)?

a) yes, please list
b) no

0%

No  100%

Work with analytical lab with WARIAL
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11. Would you use WARIAL if given a chance?

a) yes b) no

Yes
93%

No
7%
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12.  To what extent are you familiar with the listed analytical techniques? Please tick the appropriate 
fields in the table on the scale 1-4, where:
1 – totally unfamiliar
2 – I have only theoretical knowledge on analytical techniques, but I haven’t had the opportunity to see 
how the instrument works
3 – I know the technique and I saw how the instrument functions, but I but I haven’t had the opportunity 
to work on it. 
4 – I have practical experience with analytical techniques and handling the instrument 

ANALITYCAL 

TECHNIQUE

1 2 3 4

1. GC/MS 6 (40%) 1 (6,67%) 4 (26,67%) 4 (26,67%)

2. GC/ECD 6 (40%) 1 (6,67%) 4 (26,67%) 4 (26,67%)

3. GC/FID 6 (40%) 1 (6,67%) 4 (26,67%) 4 (26,67%)

4. HPLC/ UV 0 (0%) 0 (0%) 13 (86,67%) 2 (13,33%)

5. AAS 0 (0%) 1 (6,67%) 11 (73,33%) 3 (20%)

6. FTIR 0 (0%) 3 (20%) 12 (80%) 0 (0%)

7. UV/VIS 0 (0%) 0 (0%) 6 (40%) 9 (60%)

8. ICP-MS 0 (0%) 8 (53,33%) 7 (46,67%) 0 (0%)

9. LC-MS/MS 4 (26,67%) 11 (73,33%) 0 (0%) 0 (0%)

10. IC 0 (0%) 9 (60%) 4 (26,67%) 2 (13,33%)

11. TOC 7 (46,67%) 6 (40%) 2 (13,33%) 0 (0%)

12. NMR 2 (13,33%) 6 (40%) 7 (46,67%) 0 (0%)
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13. In what way was the practical work organised on the listed analytical instruments?

ANALYTICAL

TECHNIQUE
no practical work

just as a 

demonstration
in groups

individually, with 

help of a teaching 

assistant (1:1)

individually 

without any 

help

1. GC/MS 7 (46,67%) 8 (53,33%) 0 (0%) 0 (0%) 0 (0%)

2. GC/ECD 7 (46,67%) 8 (53,33%) 0 (0%) 0 (0%) 0 (0%)

3. GC/FID 7 (46,67%) 8 (53,33%) 0 (0%) 0 (0%) 0 (0%)

4. HPLC/ UV 2 (13,33%) 9 (60%) 2 (13,33%) 2 (13,33%) 0 (0%)

5. AAS 3 (20%) 10 (66,67%) 2 (13,33%) 0 (0%) 0 (0%)

6. FTIR 3 (20%) 10 (66,67%) 2 (13,33%) 0 (0%) 0 (0%)

7. UV/VIS 0 (0%) 4 (26,67%) 6 (40%) 5 (33,33%) 0 (0%)

8. ICP-MS 11 (73,33%) 2 (13,33%) 2 (13,33%) 0 (0%) 0 (0%)

9. LC-MS/MS 15 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

10. IC 11 (73,33%) 4 (26,67%) 0 (0%) 0 (0%) 0 (0%)

11. TOC 15 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

12. NMR 6 (40%) 9 (60%) 0 (0%) 0 (0%) 0 (0%)
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14. List the qualitative analytical techniques that you have used in your practical work. 

UV/VIS, AAS

15. If you performed quantitative analysis using the listed analytical techniques, please
indicate to which level your work was independent.

ANALYTICAL 

TECHNIQUE

level of independent work

just 

calibration

calibration, precision, 

accuracy  

calibration, precision, 

accuracy, detection and 

quantitation limit

1. GC/MS 2 / 4

2. GC/ECD 2 / 4

3. GC/FID 2 / 4

4. HPLC/ UV 2 / /

5. AAS / / 4

6. FTIR / / /

7. UV/VIS 7 2 /

8. ICP-MS / / 2

9. LC-MS/MS / / /

10. IC 2 / /

11. TOC / / /



ERASMUS+ PROJECT NETCHEM

ICT Networking for Overcoming Technical and 
Social Barriers in Instrumental Analytical 
Chemistry Education

16. Do you think you have achieved an adequate level of knowledge during your studies? 
On scale 1-10 (1 – insufficient knowledge, 10 – excellent knowledge) assess  the levels of 
your knowledge and skills in the following categories:

a) fundamental chemical knowledge 
1   2   3   4   5   6   7   8   9   10

0 0 0 0

3

0 0

12

0 0

1 2 3 4 5 6 7 8 9 10

Fundamental chemical knowledge
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16. Do you think you have achieved an adequate level of knowledge during your studies? 
On scale 1-10 (1 – insufficient knowledge, 10 – excellent knowledge) assess  the levels of 
your knowledge and skills in the following categories:

b) theoretical knowledge in the field of EFSC
1   2   3   4   5   6   7   8   9   10

0 0 0 0

1

2 2

6

4

0

1 2 3 4 5 6 7 8 9 10

Theoretical knowledge in the field of EFSC
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16. Do you think you have achieved an adequate level of knowledge during your studies? 
On scale 1-10 (1 – insufficient knowledge, 10 – excellent knowledge) assess  the levels of 
your knowledge and skills in the following categories:

c) theoretical knowledge on the application of analytical techniques
1   2   3   4   5   6   7   8   9   10

0 0 0 0 0

1

6

3

5

0

1 2 3 4 5 6 7 8 9 10

Theoretical knowledge of analytical 
techniques
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16. Do you think you have achieved an adequate level of knowledge during your studies? 
On scale 1-10 (1 – insufficient knowledge, 10 – excellent knowledge) assess  the levels of 
your knowledge and skills in the following categories:

d) practical skills in analytical instrumentation
1   2   3   4   5   6   7   8   9   10

1 2 3 4 5 6 7 8 9 10

0

5

3

1

0

4

0

2

0 0

Practical skills in analytical instrumentation
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16. Do you think you have achieved an adequate level of knowledge during your studies? 
On scale 1-10 (1 – insufficient knowledge, 10 – excellent knowledge) assess  the levels of 
your knowledge and skills in the following categories:

e) skills for solving complex analytical problems  
1   2   3   4   5   6   7   8   9   10

1 2 3 4 5 6 7 8 9 10

0

2

0

2

3

1

6

1

0 0

Skills for solving complex analytical problems
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16. Do you think you have achieved an adequate level of knowledge during your studies? 
On scale 1-10 (1 – insufficient knowledge, 10 – excellent knowledge) assess  the levels of 
your knowledge and skills in the following categories:

f) knowledge of foreign languages (professional terminology) needed for the use of OER 
1   2   3   4   5   6   7   8   9   10

1 2 3 4 5 6 7 8 9 10

3

0 0

1 1

2 2

6

0 0

Knowledge of foreign languages needed for the use of 
OER
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Questionnaire for Teachers - Lecturers

Questioned  Teachers/lecturers in total: 23

52%

48%

Gender

M

F

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

Work experience in years

1-5 More than
30

5-10

10-20

20-30



ERASMUS+ PROJECT NETCHEM

ICT Networking for Overcoming Technical and 
Social Barriers in Instrumental Analytical 
Chemistry Education

1. Assess your knowledge and skills in using the following software:

software
knowledge/skills

none undeveloped average excellent

1.
Office package 

(Word, Excel, PowerPoint)

0
(0%)

0
(0%)

7
(30.43%)

16
(69.57%)

2. LMS 
15

(65.22%)

3

(13.04%)

4
(17.39%)

1
(4.35%)

3. Web-conferencing software
12
(52.17%)

6
(26.09%)

5
(21.74%)

0
(0%)

4.
Remote Desktop Control 

software

12
(52.17%)

6
(26.09%)

4
(17.39%)

1
(4.35%)

5.
statistical data analysis 

software 

1
(4.35%)

5
(21.74%)

16
(69.57%)

1
(4.35%)
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2. How often do you use the following OERs during teaching?

OER never Occasionally often

scientific papers (open access) 3 (13.04%) 8 (34,78%) 12 (52.17%)

printed publications (books, journals) (open access) 3 (13.04%) 6 (26.09%) 14 (60.87%)

e-books/e-textbooks 1 (4.35%) 4 (17.39%) 18 (78.26%)

other electronic textual material (brochures, 

presentations, promotional materials)

3 (13.04%) 10 (43.48%) 10 (43.48%)

pictures/animations 4 (17.39%) 6 (26.09%) 13 (56.52%)

simulations of phenomena and processes 6 (26.09%) 8 (34.78%) 9 (39.13%)

simulations of instrument functioning 13 (56.52%) 8 (34.78%) 2 (8.70%)

movies 10 (43.48%) 10 (43.48%) 3 (13.04%)

forums and other forms of online communications 17 (73.91%) 5 (21.74%) 1 (4.35%)

webinars 19 (82.61%) 4 (17.39%) 0  (0%)

online courses at internet 17 (73.91%) 6 (26.09%) 0 (0%)

web-conferences 19 (82.61%) 4 (17.39%) 0 (0%)

databases 5 (21.74%) 12 (52.17%) 6 (26.09%)
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3. I use OER:
a) during self-preparation for lectures (to get information related to my field of work)
b) during lectures (OER included in lectures/exercises)
c) during preparation of tests for students
d) as obligatory literature for students 
e) as additional recommended literature for students 

20

10

7

13
12

a) b) c) d) e)

Use of OER
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4. Is the quality of your lectures better when you use OER during classes or exercises?

a) yes    b) no

91%

9%

No

Yes
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5. Do you use some of the following e-learning tools?

YES NO

Moodle platform  (or equivalent) 0 (0%) 23

(100%)

interactive online or offline theoretical classes 4 

(17.39%)

19 

(82.61%)

online or offline resources for learning about the functioning and operation of 

instruments

4

(17.39%)

19

(82.61%)

software for simulation/conducting practical work   7 

(30.43%)

16

(69.57%)

web-conferences 0 

(0%)

23

(100%)
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6. Have you ever worked with analytical laboratories with remote web access to
instruments (WARIAL)?

a) yes,  please list
b) no

4%

96%
No

Yes
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7. Would you use WARIAL in your teaching?

a) yes b) no

83%

17%

Yes

No
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8. Would you be ready to adjust your lecture schedule to the common schedule of online
classes (agreed in advance) in all higher education institutions that participate in WARIAL?
a) yes
b) no
c) yes, but it depends if it is possible to harmonise lecture schedules with infrastructural
capacities

Yes
35%

No
4%

IIt depends
61%
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9. Are there any practical exercises on analytical instruments in your course?

a) yes b) no

Yes
61%

No
39%
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10. Which instruments do you use in practical exercises?

ANALYTICAL TECHNIQUE YES NO

1. GC/MS 2 (14.29%) 12 (85.71%)

2. GC/ECD 2 (14.29%) 12 (85.71%)

3- GC/FID 2 (14.29%) 12 (85.71%)

4. HPLC/ UV 7 (50.00%) 7 (50.00%)

5. AAS 4 (28.57%) 10 (71.43%)

6. FTIR 2 (14.29%) 12 (85.71%)

7. UV/VIS 13 (92.86%) 1 (7.14%)

8. ICP-MS 0 (0%) 14 (100%)

9. LC-MS/MS 0 (0%) 14 (100%)

10. IC 0 (0%) 14 (100%)

11. TOC 0 (0%) 14 (100%)

12. NMR 2 (14.29%) 12 (85.71%)
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11. Exercises on the above mentioned instruments are organised:
a) as demonstrations 
b) in groups (how many students are there in a group?)
c) students perform the exercise individually with the help of a teaching assistant  (1:1)
d) individually, without any help.

5

7

2

0

a) b) c) d)
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12. Do you feel you need a training course for working on modern analytical instruments?

a) yes b) no

Yes
71%

No
29%
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13. Have you ever participated in CPD courses related to working on analytical
instruments?

a) yes b) no

Yes
43%

No
57%
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14. Please assess (on a scale of 1-10) the knowledge and skills of your students at the
beginning of their master/PhD studies (10 – excellent):

fundamental chemical knowledge

1 2 3 4 5 6 7 8 9 10

0 0 0

1

3

0

5

4

1

00

1

0

1

0

1

2

1

7

1

Master         PhD
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14. Please assess (on a scale of 1-10) the knowledge and skills of your students at the
beginning of their master/PhD studies (10 – excellent):

theoretical knowledge in EFSC field

1 2 3 4 5 6 7 8 9 10

0 0 0

2

4

1

5

1 1

0

1

0 0

1 1

2 2

4

2

1

Master PhD
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14. Please assess (on a scale of 1-10) the knowledge and skills of your students at the
beginning of their master/PhD studies (10 – excellent):

theoretical knowledge on analytical methods 

1 2 3 4 5 6 7 8 9 10

0 0 0

2

1 1

5 5

0 00

1

0

1

0

2

0

3

5

2

Master PhD
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14. Please assess (on a scale of 1-10) the knowledge and skills of your students at the
beginning of their master/PhD studies (10 – excellent):

skills in practical work with instruments

1 2 3 4 5 6 7 8 9 10

0

1 1

3

1

5

1

2

0 0

1

0 0

2

1

2

1

5

2

0

Master PhD
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14. Please assess (on a scale of 1-10) the knowledge and skills of your students at the
beginning of their master/PhD studies (10 – excellent):

skills in solving complex analytical problems 

1 2 3 4 5 6 7 8 9 10

0

1 1

4

3

0

4

1

0 00 0

1 1 1

4

3

1

3

0

Master PhD
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14. Please assess (on a scale of 1-10) the knowledge and skills of your students at the
beginning of their master/PhD studies (10 – excellent):

foreign languages (professional terminology) needed for use of OER 

1 2 3 4 5 6 7 8 9 10

0 0 0

3

2

3

1

3

2

00 0 0

1

0

1

6

1

4

1

Master PhD
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15. On a scale of 1-5 assess the issues you encounter in your teaching (1 – the highest 
priority, 5 – the lowest priority)

ISSUES 1 2 3 4 5

1. lack of professional literature 0 2 3 3 6

2. lack of time for practical exercises 0 1 3 5 5

3. lack of space for practical exercises (lack of working 

places) 

6 2 3 1 2

4. too few analytical instruments 7 4 1 1 1

5. lack of financial resources for purchase of new didactic 

tools (IT equipment and software for simulating 

processes and data analyses)

6 7 1 0 0

6. lack of resources for purchase of consumables 6 3 4 1 0

7. lack of resources for equipment maintenance 9 4 1 0 0

8. lack of students’ theoretical knowledge needed for your 

course 

0 0 1 2 1

9. lack of students’ practical skills in lab work 0 3 9 1 1

10. lack of students’ skills for data acquisition, data analysis 

and reporting on experimental results 

0 3 8 2 1

11. lack of students’ independence in practical work 0 5 6 2 1

12. lack of students’ motivation 0 3 7 1 3
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16. How do you assess students’ practical knowledge in handling analytical instruments? 

a) I don’t
b) I check only  their  theoretical knowledge 
c) by assessment of precision and accuracy of the experimental results 

5

12

6

0

2

4

6

8

10

12

14

a) b) c)
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17. Do you think that the application of WARIAL is appropriate for students’ preparation
and training for handling analytical instruments?

a) yes b) no         c) only as an addition to the real work with instruments 

0

2

4

6

8

10

12

14

16

Yes No As addition
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18. Do you think that computer simulations can be an appropriate addition to practical
work with instruments?

a) yes b) to a lesser extent c)  no

12

9

2

0

2

4

6

8

10

12

14

Yes

No

To a 
lesser extent
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19. Do you agree with the following statements?

I need additional training: I disagree 
I agree only 

partially
I agree

for developing skills in finding information from 

primary and secondary sources, including 

online computer searches

4

(17.39%)
16 (69.57%) 3 (13.04%)

for implementing contemporary educational 

methods
2 (8.70%) 12 (52.17%) 9 (39.13%)

for acquiring knowledge and skills for using 

new didactic tools 
0 (0%) 15 (65.22%) 8 (34.78%)

in techniques for assessing students’ 

knowledge (e.g. design of tests)
4 (17.39%) 14 (60.87%) 5 (21.74%)
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20. Would you be willing to participate in the organisation and implementation of CPD
courses at your institution for professionals that work in EFSC?

a) I already participate b) I would like to c) No

4%

87%

9%

I already participate

I would like to

No
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21. Do you feel that you are competent to educate the professionals in the field of EFSC 
instrumental analysis?

a) YES,  because: 1- I regularly keep track on the development of analytical methods
2- I regularly keep track on development of instruments 
3- I regularly keep track on regulations concerning EFSC 

b) NO, due to modest material resources I do not have access to new analytical 
instruments and I cannot follow changes in development of analytical methods and 
techniques. 

6

3

0

14No

Yes 3

Yes 2

Yes 1



ERASMUS+ PROJECT NETCHEM

ICT Networking for Overcoming Technical and 
Social Barriers in Instrumental Analytical 
Chemistry Education

Questionnaire for Analysts

Questioned  analysts in total: 9 
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1. What is your highest qualification?

a)  A level or international equivalent    b) BSc      c) MSc       d) PhD

0%

67%

33%

PhD

MSc
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2.  Have you ever participated in CPD courses?

a) No, I haven’t. 
b) Yes, at the beginning of my carrier      
c) I participate regularly   

22%

45%

33%

b)

a)

c)
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3. If you have participated in CPD courses, tell us about your motivation 

a) I wish to develop myself professionally
b) I need certificates for my job

7

2

a)

b)
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4.  Please assess (on scale 1-5, where: 1 – not an issue, 5 – very serious issue) the barriers 
you meet during your professional development. 

BARRIERS

language barriers while looking for information 5(1) 4(2) 0(3) 0(4) 0(5)

I don’t know where to find reliable information 4(1) 4(2) 1(3) 0(4) 0(5)

lack of courses in my native language 0(1) 2(2) 5(3) 2(4) 0(5)

courses that I can find are not at the appropriate level 1(1) 2(2) 3(3 ) 3(4) 0(5)

lack of experience in handling instruments 1(1) 1(2) 3(3) 3(4) 1(5)
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5. Please assess (on scale 1-5, where: 1 – my knowledge is excellent, 5 - serious lack of knowledge and
skills) which knowledge and skills you lack related to usage of instrumental techniques? Please give
answers only for the techniques you use in your work.

analytical technique knowledge and skills

GC/MS/ECD/FID

related to hardware 1(1) 0(2) 2(3 ) 1(4) 0(5)
full usage of the possibilities offered by the software 1(1) 1(2) 2(3) 0(4) 0(5)
knowledge of the software 1(1) 1(2) 2(3) 0(4) 0(5)
knowledge of method development and validation 0(1) 2(2) 2(3) 0(4) 0(5)
knowledge of the design of the instrument 3(1) 0(2) 1(3) 0(4) 0(5)

HPLC/ UV

related to hardware 2(1) 0(2) 0(3) 1(4) 1(5)
full usage of the possibilities offered by the software 1(1) 1(2) 0(3) 1(4) 1(5)
knowledge of the software 0(1) 1(2) 1(3) 1(4) 1(5)
knowledge of method development and validation 0(1) 1(2) 1(3) 1(4) 1(5)
knowledge of the design of the instrument 2(1) 0(2) 0(3) 1(4) 1(5)

AAS

related to hardware 4(1) 2(2) 1(3) 0(4) 0(5)
full usage of the possibilities offered by the software 4(1) 2(2) 1(3) 0(4) 0(5)
knowledge of the software 4(1) 2(2) 0(3) 1(4) 0(5)
knowledge of method development and validation 1(1) 3(2) 2(3) 1(4) 0(5)
knowledge of the design of the instrument 4(1) 2(2) 0(3) 1(4) 0(5)

FTIR

related to hardware 0(1 ) 1(2) 0(3) 0(4) 0(5)
full usage of the possibilities offered by the software 0(1) 1(2) 0(3) 0(4) 0(5)
knowledge of the software 0(1) 1(2) 0(3) 0(4) 0(5)
knowledge of method development and validation 0(1) 0(2) 1(3) 0(4) 0(5)
knowledge of the design of the instrument 0(1) 1(2) 0(3) 0(4) 0(5)

UV/VIS

related to hardware 6(1) 1(2) 0(3) 0(4) 0(5)
full usage of the possibilities offered by the software 5(1) 1(2) 1(3) 0(4) 0(5)
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6. In which field of analysis do you apply the following instrumental techniques?

Analysis of:

water food air soil Sediment
objects and 
materials

GC/MS/ECD/FID 2 1 1 1 0 1

HPLC/ UV 3 0 1 1 0 0

AAS 7 1 4 3 0 2

FTIR 0 0 0 0 0 2

UV/VIS 8 1 3 3 1 2

ICP-MS 1 0 0 0 0 0

LC-MS/MS 1 0 1 1 0 0

IC 0 0 0 0 0 1
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7. How often do you use different OERs in your professional education?

OER never occasionally often

scientific papers (open access) 1 1 5

printed publications (books, journals) (open access) 0 3 4

e-books/e-textbooks 0 0 7

other electronic textual material (brochures, presentations,
promotional materials)

1 1 5

pictures/animations 0 4 3

simulations of phenomena and processes 3 2 2

simulations of instrument operation 4 1 2

movies 5 1 1

forums and other forms of online communication 1 5 1

webinars 5 2 0

online courses on the internet 5 2 0

web-conferences 6 1 0

databases 1 3 3
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8. If you do not use OER, please state the reason:

a) I don‘t know how
b) I don’t think that it might be useful
c) education provided by my  institution is enough

Only 2 among questioned analysts have answered that they have not used OER.
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9. Would you use OER if you had a chance?

a) yes b) no

100%

0%

YES
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10. If you use OER, tell us which language they are provided in? (please mark one or 
both answers and state the language(s))

A) Your native language
B) Foreign language(s): 

2 analysts have used OER in Serbian, 8 analysts have used OER in English
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11. Do you use WARIAL?

a) yes 
b) no

0%

100%

No
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12. If yes, in which language?
a) Your native language
b) Foreign language(s).         No answer

13. If you do not use WARIAL, would you try doing it?

a) yes b) no

100%

0%

YES
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14.  Would it be easier for you if you had education materials in your native language? 

a) yes b) no

78%

22%

YES

NO
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15.  Do you have the chance to improve your knowledge by getting education abroad?

a) yes b) no

33%

67% NO

YES
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16. Are you satisfied with the quality of CPD courses offered in your country?

a) yes b) no

11%

89%

DA NE

NO

YES
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17. What would you change in order to make courses better? 

a) theoretical knowledge on analytical methods and techniques
b) development of skills for independent analytical problem solving (development of new
or the adaptation of existing methods in accordance to user’s needs)
c) independent work on instruments during CPD courses
d) knowledge testing as a prerequisite for certificates
e) something else

2

5

7

4

a) b) c) d)
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Questionnaire for Head of 
Laboratories

Questioned  Head of Laboratories in total: 5
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1. Your field of work is:

a) Education      (0)
b) Research (1)
c) food quality control (1)
d) environmental quality control (3)

2. How many analysts are working with instruments in your lab/company?

a) up to 3
b) 4 to 10    
c) more than  10

3 Head of Labs have answered that up to 3 analysts work in their lab/company, and 2
Head of Labs have answered that from 5 to 10 analysts work in their lab/company.
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3. Are you satisfied with the knowledge and skills that graduates obtain upon completing 
university education? 

a) yes b) no c) partially

1

0

4

YES

NO

Partially
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4. On the scale of 1-5 assess the skills and abilities that graduate employees possess in
your laboratory. (1 – effective, 5 – ineffective)

a) b) c) d) e) f)

2 2

0

1 1

0

1

2

3

1

0

2

1 1 1

0

1

2

1

0

1 1

2

00 0 0

2

1 1

1 2 3 4 5

a) verbal communication

b) written communication

c) data analysis and reporting

d) practical work on instruments

e) Project writing
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5. Do you invest in their professional development?

yes:     - only in the beginning of their carrier      
- continually throughout their career   

b)  no

1 Head of Labs has invested only in the beginning of their carrier,
3 Head of Labs have invested/invest continually throughout their carrier,
And 1 Head of Labs has not invested in their carrier.
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6. How many of the following instruments do you have in your laboratory?

ANALYTICAL TECHNIQUE NUMBER OF INSTRUMENTS BRANDS OF EQUIPMENT 

1. GC/MS 1 Varian

2. GC/ECD 1 Varian

3- GC/FID 1 Varian

4. HPLC/ UV 1 Thermo

5. AAS 2 Perkin Elmer

6. FTIR 1 Shimadzu

7. UV/VIS 2 Perkin Elmer, Shimadzu
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7. In which field do you apply instrumental analysis? How many analysts handle the
instruments? Please thick the appropriate box for techniques you apply in your lab.

ANALYTICAL TECHNIQUE

IN ANALYSIS OF:

water food air soil sediment
objects and 

materials

GC/MS/ECD/FID X

number of analysts 3

HPLC/ UV x X

number of analysts 3 3

AAS x x x x X

number of analysts 3 3 5 5 5

FTIR

number of analysts

UV/VIS x x x x X

number of analysts 5 5 5 5 5
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8. Please indicate in which techniques your employees need further professional training.

ANALYTICAL TECHNIQUE

GC/MS 3 yes    no

GC/ECD 3 yes    no

GC/FID 3 yes              no

HPLC/ UV 4 yes             no

AAS 2 yes             no

FTIR 1 yes             no

UV/VIS 2 yes             no

ICP-MS 2 yes             no

LC-MS/MS 2 yes            no

IC 1  Yes            no

TOC 1  Yes            no

OTHER KNOWLEDGE AND SKILLS

sample preparation 5   yes          no

development and validation of methods 5  yes           no

environmental regulations 4  Yes            no

if YES
2  European    

4 National

regulations related to food 3  yes         no

3  European    
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9. List the most frequent mistakes made by your employees in handling analytical
instruments.

The most frequent mistakes by employees are in calibration and instrument(s) setting
in initialization/beginning of working.
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10. Would you support the participation of your employees and equipment resources in
WARIAL courses with partners from NETCHEM project?

a) yes, we would like to participate in delivery of such courses to students together with 
higher education institutions 
b) yes, we would like to be trained in this way 
c) we would like both to deliver such courses and to be trained in this way
d) no

a) b) c) d)

1

3

1

0
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Questionnaire for  Heads of HEI

Questioned  Heads of HEI: 5
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1. Sophisticated analytical instruments in your institution are used:

a) mainly in education
b) mainly for scientific work
c) mainly for  services for different customers
d) both for education and scientific work
e) to the same extent for education, scientific work and services for customers 

60% of questioned Heads of HEI have answered that analytical instruments are used for
scientific work

40 % of questioned Heads of HEI have answered that analytical instruments are used both for
education and scientific work.
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2. Using numbers 1-4 rank the sources of financing the equipment purchase
(1- the most important source):

1. government and private sector grants (100%)
2. resources from international projects (80%)
3. donations (80%)
4. own institutional resources (80%)

3. Using numbers 1-4 rank the sources for financing the maintenance of the equipment in 
your institution  (1- the most important source):

1. government and private sector grants (40%)
2. own institutional resources (40%)
3. resources from international projects (20%)
4. Donations (80%)
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4. Do you support the engagement of employees and equipment resources in your
institution for establishing common WARIAL courses with other higher education
institutions (HEI) - e.g. online practical work using WARIAL?

a) yes
b) no
c) with mutual benefit (if similar exercises in the other HEIs can be organised for our 
students at instruments that we don’t possess)

100% of questioned Heads of HEI support the engagement of employees and equipment
resources in institution for establishing common WARIAL courses with other HEI.
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5. In some cases usage of WARIAL would require harmonisation of class schedules with
other project partners in order to perform online real-time exercises with the
simultaneous engagement of the students in all participating institutions. Would you
support the necessary changes of the teaching schedule?

a) no
b) yes, to a smaller extent (1-3 exercises in semester)
c) yes, if such harmonization could be done at the beginning of the semester with an 
exact schedule of WARIAL exercises

100% of questioned Heads of HEI have answered that they would support the necessary
changes of the teaching schedule in order to perform on-line real-time exercises with the
simultaneous engagement of the students in all participating institutions.
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6. Do you think that in practical work there exists the need for the application of
software simulations in analytical instrumentation (e.g. during students’ preparation
for handling instruments or as a surrogate for experimental work?

a) yes
b) yes, but only as an addition to the real experimental work  
c) No

60% of questioned Heads of HEI think that the application of software simulations in
analytical instrumentation is needed in practical work.

40% of questioned Heads of HEI think that the application of software simulations in
analytical instrumentation is needed as an addition to the real experimental work.
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7. Do you think that your employees have sufficient knowledge in working with
analytical instruments?

a) yes b) partially c) no

80% of questioned Heads of HEI think that employees do not have sufficient knowledge in 
working with analytical instruments.

20% of questioned Heads of HEI think that employees have only partially knowledge in
working with analytical instruments.
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8. Do you think that your employees and students need training for using Web
conferences software?

a) yes b) no

100% of questioned Heads of HEI think that employees and students need training for
using Web conferences software.

9. Do you think that your employees and students need training for using remote
computer control software?

a) yes b) no 

100% of questioned Heads of HEI think that employees and students need training for
using remote computer control software.
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10. Are CPD courses organised in your institution/unit?

80% of questioned Heads of HEI think the their institutions have organised CPD courses.

11. If CPD courses are organised in your institution, they have:

a) the same topic each time
b) different topics each time

50% CPD courses are organised at the same topic each time, and the rest CPD courses
are organised/related to different topics.
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12. Are those CPD courses accredited?

a) yes
b) No

100% CPD courses are accredited.

13. Do you issue certificates to participants of the courses upon successfully
completing training?

a) Yes, without any testing
b) Yes, after testing their knowledge and skills obtained during training
c) No

75% of HEIs issue/give certificates to participants of the courses without any testing,
and 25% of HEIs give certificates to participants after testing their knowledge and skills
obtained during training.
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14. Do you evaluate the knowledge of participants after the training is finished?

a) Yes
b) No

75% of HEIs do not evaluate the knowledge of participants after the training
25% of HEIs evaluate the knowledge of participants after the training.

15. Would you support the organisation of CPD courses for professionals in the field of 
EFSC, implemented by your employees?

a) yes b) no

100% of questioned Heads of HEI would support the organisation of CPD courses for 
professionals in the field of EFSC.
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16. How should these CPD courses be organized (if adequate remuneration is
assumed)?

a) Independently, as a service that my institution provides
b) As a service that my institution provides in cooperation with professional societies 
c) On the premises of interested participants , based on their request 

40% of questioned Heads of HEIs think that CPD courses have to be organised
independently, as a service that the institution provides.

60% of questioned Heads of HEIs think that CPD courses have to be organised as a
service that the institution provides in cooperation with professional societies.



ERASMUS+ PROJECT NETCHEM

ICT Networking for Overcoming Technical and 
Social Barriers in Instrumental Analytical 
Chemistry Education

Conclusions – selected observations - comments:

Students – often use following OERs during classes (q. 4):

- About 54% of questioned students have answered that they often use scientific papers
(open access);
- about 47% of students often use printed publications (books, journals) (open access);
- about 67% of questioned students often use e-books/e-textbooks;
- about 27% of questioned students often use other electronic textual material(s)
(brochures, presentations, promotional materials);
- 20% of students often use pictures/animations;
- students do not often use simulations of phenomena and processes;
- only 13% of students often use simulations of instrument functioning;
- about 27% of students often use movies;
- only 13% of students often use forums and other forms of on-line communications;
- about 27% of questioned students often use webinars;
- students do not often use online courses at internet;
- only 13% of questioned students often use web-conferences;
- about 1% of students often use databases during classes.
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Conclusions – selected observations - comments:

Teachers – often use following OERs during teaching (q. 2):

- About 52% of questioned teachers have answered that they often use scientific papers (open
access) (similarly to students);
- about 61% of teachers often use printed publications (books, journals) (more than students);
- about 78% of questioned teachers often use e-books/e-textbooks (much more);
- about 44% of questioned teachers often use other electronic textual material(s) (brochures,
presentations, promotional materials) (much more than students);
- 57% of teachers often use pictures/animations (much more than students);
- students 0%, but 40% of teachers often use simulations of phenomena and processes;
- only 9% of teachers often use simulations of instrument functioning - less than students;
- about/only 13% of teachers often use movies (less than students);
- only 5% of teachers often use forums and other forms of on-line communications (less than
students);
- Teachers do not often use webinars, online courses at internet or web-conferences for the
difference in comparison to students (!)
- about 26% of teachers often use databases during teaching, much differently to students (!).
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Conclusions – selected observations - comments:

Students (q. 5) – about use of OER by teachers - 53% of questioned students feel that the
usage of OER in lectures by their lecturers is adequate, and 47% think the use of OER in
lectures by lecturers/teachers is insufficient.

Teachers (q. 3) – Teachers use OER:
a) during self-preparation for lectures (to get information related to their field of work)                    (20)
b) during lectures (OER included in lectures/exercises)                                                                                 (10)
c) during preparation of tests for students                                                                                                       (7)
d) as obligatory literature for students (13)
e) as additional recommended literature for students (12)

Teachers (q. 4.) – Quality of lectures - better when use OER during classes or exercises

91% of questioned teachers think that quality of their lectures is better when they use OER during classes 
or exercises, while only 9% of teachers do not think the same.

Students (q. 6) – about OER in learning - learning is better and of a higher quality when lecturers use OER
during classes or practical laboratory work
100% of questioned students think that their learning is better and of a higher quality when lecturers use
OER during classes or practical laboratory work.
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Conclusions – selected observations - comments:

Students (q. 7) – about learning with usage of OER - learning is better and of a higher quality
when use OER (recommended by teachers or those found by themselves) during study

100% of questioned students think that their learning is better and of a higher quality when
use OER, recommended by teachers during study.
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Conclusions – selected observations - comments:

Students (q. 9) – lectures use e-learning tools - their lecturers use some of the following e-
learning tools:

- Moodle platform (or equivalent) (about 6%)
- interactive online or offline theoretical classes (about 34%)
- online or offline resources for learning about the functioning and operation of instruments

(about 67%)

- software for simulation/conducting practical work (about 40%)
- web-conferences (no one, 0%)
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Conclusions – selected observations - comments:

Teachers (q. 9) – use some of the following e-learning tools:

- Moodle platform (or equivalent) (0%, no one, different to students answer)

- interactive online or offline theoretical classes (about 17%)
(different to students` answer, less)

- online or offline resources for learning about the functioning and operation of instruments
(about 17%, different to answer of students, less)

- software for simulation/conducting practical work (about 30%)
(different to the answer of students, less)

- web-conferences (no-one, 0%)
(the same answer that one given by students).
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Conclusions – selected observations - comments:

Students (q. 10) – Have you ever worked with analytical laboratories with remote web access
to instruments (WARIAL)?

- 100% of questioned students have not (never) worked with analytical laboratories with
remote web access to instruments (WARIAL).

Teachers (q. 6) - Have you ever worked with analytical laboratories with remote web access to
instruments (WARIAL)?

- 96% of questioned teachers have not (never) worked with analytical laboratories with
remote web access to instruments (WARIAL) and about 4% of questioned
teachers/lecturers have worked with WARIAL.
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Conclusions – selected observations - comments:

Students (q. 11) – Would you/they use WARIAL if given a chance?

93% of questioned students have answered that they would use WARIAL if a chance, while 7% 
of students would not use WARIAL despite a chance.

Teachers (q. 7) - Would you use WARIAL in your teaching?

83% of questioned/inquired teachers have answered that they would use WARIAL in teaching, 
while 17% of inquired teachers would not use WARIAL.
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Conclusions – selected observations - comments:

Teachers (q. 9) - Are there any practical exercises on analytical instruments in your/their 
course?

61% of inquired teachers have answered that practical exercises on analytical instruments are
enclosed in the particular courses, while 39% of questioned teachers have answered that
practical work on analytical instruments is not enclosed/involved in the concrete/their
courses.

Teachers (q. 10) - Which instruments do you use in practical exercises?
HPLC/UV and UV/VIS – the most abundant/the greatest number of these instruments in our labs

GC/MS, GC/ECD, GC/FID 2  (14%)
HPLC/UV 7 (50%)
AAS 4 (29%)
FTIR 2 (14%)
UV/VIS 13 (93%)
ICP-MS 0
LC-MS/MS 0
IC 0
TOC 0
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Conclusions – selected observations - comments:

Teachers (q. 11) – about organization of exercises - Exercises on the above mentioned 
instruments are organised:

a) 5 inquired teachers have answered that exercises on the above-mentioned instruments are
organised as demonstrations

b) 7 questioned teachers/lecturers have answered that lab works/exercises on the lab
instruments are organized for students work in groups

c) only 2 inquired teachers have answered that lab exercises for students are organised for
individual student work/practice, without any help.
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Conclusions – selected observations - comments:

Students (q. 12) - To what extent are you familiar with the listed analytical techniques? 
Please, tick the appropriate fields in the table on the scale 1-4
4 - I have practical experience with analytical techniques and handling the instrument

- GC/MS; GC/ECD; GC/FID 4 (about 27%)
- HPLC/UV 2  (about 13%)
- AAS 3 (20%)
- FTIR 0
But 80% of inquired students have answered they know the technique and they saw how the instrument
functions, but they have not had the opportunity to work on it.
- UV/VIS 9 (60%)
- ICP/MS 0
But around 54% of questioned students have answered that have only theoretical knowledge on analytical
techniques, but they have not had the opportunity to see how the instrument works
- LC/MS-MS 0
But around 74% of inquired students have answered that have only theoretical knowledge on analytical
techniques, but they have not had the opportunity to see how the instrument works
- IC 2 (about 13%)
TOC and NMR 0
But around 74% of inquired students have answered that have only theoretical knowledge on analytical
techniques, but they have not had the opportunity to see how the instrument works.
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Conclusions – selected observations - comments:

Students (q. 13) - In what way was the practical work organised on the listed analytical instruments?

- Dominantly – exercises/lab works organized only as demonstrations!!
GC/MS; GC/ECD, GC/FID 8  (about 53%)
HPLC/UV 9  (60%)
AAS 10 (about 67%)
FTIR 10  (about 67%)
UV/VIS 4 (about 27%)
ICP-MS 2 (about 13%)
LC-MS/MS 0 (not organised practical work at LC-MS/MS)
IC 4 (about 27%)
TOC 0 (not organised practical work at TOC)
NMR 9 (60)
- Similar answers are given by teachers on this topic-question!!

- Only about 13% of students have answered that practical works at HPLC/UV, AAS, FTIR ICP-MS are 
organised for students work in groups!!

- No one questioned student has answered that practical work is organised on the above analytical 
instruments for individual work!!
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Conclusions – selected observations - comments:

Students (q. 16) - Do you think you have achieved an adequate level of knowledge during your studies? 

a) fundamental chemical knowledge 
3 students mark/level 5
12 students  mark/level 8

b) theoretical knowledge in the field of EFSC
6 students  mark/level 8
4 students  mark/level 9

c) theoretical knowledge on the application of analytical techniques
6 students   mark/level 7
5 students   mark/level 9

d) practical skills in analytical instrumentation
5 students   mark/level 2 (only 2)!
4 students   mark/level 6

e) skills for solving complex analytical problems  
6 students   mark/level 7
3 students   mark/level 5

f) knowledge of foreign languages (professional terminology) needed for the use of OER 
6 students  mark/level 8
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Conclusions – selected observations - comments:

Teachers (q. 14) - Please assess (on a scale of 1-10) the knowledge and skills of your students at the beginning of their
master/PhD studies (10 – excellent):
Given answers at c), d) and e) by students and teachers are similar!!
a) fundamental chemical knowledge 
MSc 5 teachers level/mark 7, 4 teachers level/mark 8
PhD 7 teachers level/mark 9, 2 teachers level/mark 7

b) theoretical knowledge in the field of EFSC
MSc 5 teachers level/mark 7, 4 teachers mark/level 5
PhD 4 teachers mark/level 8, 2 teachers mark/level 9

c) theoretical knowledge on the application of analytical techniques
MSc 5 teachers mark/level 7, 5 teachers mark/level 8
PhD                5 teachers mark/level 9, 3 teachers mark/level 8

d) practical skills in analytical instrumentation
MSc 5 teachers mark/level 6, 3 teachers mark/level 4
PhD 5 teachers mark/level 8, 2 teachers mark/level 9

e) skills for solving complex analytical problems  
MSc                4 teachers mark/level 7, 4 teachers mark/give 4
PhD                3 teachers mark/level 9, 4 teachers mark/level 6 

f) knowledge of foreign languages (professional terminology) needed for the use of OER 
MSc              3 teachers mark/level 8, 3 teachers mark/level 6
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Conclusions – selected observations - comments:

Teachers (q. 12) - Do you feel you need a training course for working on modern analytical instruments?

71% of questioned/inquired teachers have answered that they feel need a training course for working on
modern analytical instruments, but 29% of teachers have answered they do not feel a need for a training
courses for working on modern instruments.

Teachers (q. 13) - Have you ever participated in CPD courses related to working on analytical
instruments?

43% of questioned teachers have answered that they participated in CPD courses related to working on
analytical instruments, but 57% teachers have answered that they have not participated in CPD
courses.

Teachers (q. 16) - How do you assess students’ practical knowledge in handling analytical instruments?

- 5 teachers do not assess /evaluate practical knowledge of students in handling analytical
instruments
- 12 teachers assess knowledge of students in handling analytical instruments by checking only their

theoretical knowledge
- 6 teachers assess knowledge of students in handling analytical instruments by assessment of

precision and accuracy of the experimental results.
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Conclusions – selected observations - comments:

Teachers (q. 17) - Do you think that the application of WARIAL is appropriate for students’ preparation and
training for handling analytical instruments?

4 teachers think that the application of WARIAL is appropriate for students preparation and training for
handling analytical instruments

5 teachers think the application of WARIAL is not appropriate for students preparation and training for
handling analytical instruments

14 teachers think that the application of WARIAL is appropriate for students preparation and training for
handling analytical instruments only as an addition to the real work with instruments
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Conclusions – selected observations - comments:

Teachers (q. 18) - Do you think that computer simulations can be an appropriate addition to practical work
with instruments?

12 teachers have answered that computer simulations can be an appropriate addition to practical work
with instruments

9 teachers have answered that computer simulations can be an appropriate addition to practical work
with instruments to a lesser extent

2 teachers have answered that computer simulations can not be an appropriate addition to practical work
with instruments.
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Conclusions – selected observations - comments:

Analysts (q. 7) - How often do you use different OERs in your professional education?

Use often

scientific papers (open access) 5
printed publications (books, journals) (open access) 4
e-books/e-textbooks 7
other electronic textual material (brochures, presentations, promotional materials) 5
pictures/animations 3
simulations of phenomena and processes 2
simulations of instrument operation 2
Movies 1
forums and other forms of online communication 1
Webinars 0
online courses on the internet 0
web-conferences 0
Databases 3
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Conclusions – selected observations - comments:

Analysts (q. 9) - Would you use OER if you had a chance?

100% of questioned analysts would use OER if had a chance.

Analysts (q. 9) - Do you use WARIAL?

100% of questioned analysts have not used WARIAL.

Analysts (q. 13) - If you do not use WARIAL, would you try doing it?

100% of questioned analysts would try to use/do (with) WARIAL.

Analysts (q. 15) - Do you have the chance to improve your knowledge by getting education abroad?

67% of questioned analysts have answered that they have not the chance to improve
knowledge by getting education abroad, and 33% that they have chances to improve
knowledge abroad.
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Conclusions – selected observations - comments:

Heads of Labs (q. 10) - Would you support the participation of your employees and equipment 
resources in WARIAL courses with partners from NETCHEM project?  

1 Head of Lab has answered that would like to participate in delivery of such courses to
students together with higher education institutions/((support the participation of employees
and equipment resources in WARIAL courses with partners))

3 Heads of Labs have answered that would like to be trained in this way

1 Head of Lab has answered that would like both to deliver such courses and to be trained in
this way.
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Conclusions – selected observations - comments:

Heads of HEI (q. 4) – Do you support the engagement of employees and equipment resources
in your institution for establishing common WARIAL courses with other higher education
institutions (HEI) - e.g. on-line practical work using WARIAL?

100% of Heads of HEI have answered that support the engagement of employees and
equipment resources in institution for establishing common WARIAL courses with other HEI.

Heads of HEI (q. 2) - Using numbers 1-4 rank the sources of financing the equipment 
purchase

1. government and private sector grants
2. resources from international projects
3. donations
4. own institutional resources

Ranking made by most of the inquired Heads of HEI!!
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Thank you for your attention!


