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1. Introduction

The central aim of a Curriculum Delphi Study is to collect the opinions and the knowledge of
stakeholders (‘experts') from different areas and classify them in a systematic and
appropriate way in order to gain insights about aspects and approaches of modern and
desirable science education such as Inquiry Based Science Education.

The Curricular Delphi Study on Science Education in Georgia is structured into three rounds.
The first round offers the participants the possibility to express their ideas about aspects of
contemporary and pedagogically desired science education in four open questions regarding
“motives, situations and contexts”, “fields”, “qualifications” and “methods”. The report about

the first round is already prepared and sent to the coordinator.

The second round of the Delphi study is about the considering and reflecting the findings
from the first round. The participants of the second round were informed about the findings
of the previous round - about the allocated categories from the individual responses of the
participants (‘experts’). They were asked both to assess to what extent the aspects expressed
in the categories had been realized in practice and also to prioritize the given categories. In
order to identify the concepts that are considered important regarding science education, the
participants were also asked to combine categories from the given set.

In this report will be presented the framework, the procedure and the results of the second
round of the PROFILES Curriculum Delphi Study in Georgia.

2. Leading questions of the second round

Second round of the Curricular Delphi study is based on the questions which are resulted
from the first round analyses. In the first part of the second round the participants were

asked to assess the categories from the analyses of the first round in two different ways:
1. They have to rate the priority to the categories.

2. They have to evaluate how these categories are implemented in science education

practice.

For these both cases they used a six-tier rating scale.
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In the second part of the second round the Georgian participants were asked to combine
these categories as a set of package, as an especially very important in their own

combination.

For the second round of the Curricular Delphi study were formulated following questions:

Part I:
- Which priorities regarding the respective aspects of desirable science education can

be derived from the participants’ responses?

- To what extent are the respective aspects in the participants opinions realized in

current science education?

Part II:
- What kind of empirically based conceptions regarding desirable and contemporary

science education can be identified on the basis of the participants statements?

Following the Curricular Delphi method and based on FUB experience (Bolte, Schulte 2012)
a two-part questionnaire was send to all participants of the first round. (See questionnaires in

original version in Appendix).

3. Data Collection and sample of the second round of Curricular Delphi
study of ISU

Participants of the second round were the experts, who send their responses in the first
round.

Table 1 shows ISU sample structure and participation rate for the second round. It is
visible, that total number of participants 83 (75% of the participants from the first round)

took part in the second round.
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Group Sub-Group Number of responses Number of responses Response rate
from the 1¢t round from the 2~ round %

Students 34 20 59
Science Science education students 6 6
teachers  at the university

Trainee science teachers 2 0 87

Science teachers 14 15

Trainee science teacher 8 5

educators
Science 13 14 108
educators
Scientists 27 19 70
Others 6 4 67
Total 110 83 75

Table 1. Sample structure and response rate of the second round of the ISU PROFILES Curricular

Delphi Study on Science

We've got an increased number of in-service teachers and science educators in the second

round. The reason of this might be that there is exchange between the groups — for example

scientists or trainee teacher became an in-service teacher and etc.

4. Results

As the second round of Curricular Delphi Study consisted of two parts, the results will be

shown into two parts too. The first part describes the descriptive and variance statistical

analyses, the second part — to hierarchical cluster analyses.

4.1

Results Part I: Descriptive and variance statistical analyses

In this part of the report will be shown selected results from the descriptive-statistical

analyses with regard to the priority and practice assessment as well as to the calculated
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priority-practice difference. These analyses were made on the data basis of the five different
sample groups (students, teachers, scientific educators, scientists and the others).

4.1.1 Priority assessment of the total sample and the different sample groups

The results of the priority of the total sample are shown in the table 2. In this table are
displayed the categories, that futures particularly high or particularly low mean values with

the regard to the total sample, listing the top ten and low ten categories in descending order.

Category Mean value
Acting reflectedly and responsibly 5,42
Rational thinking/analyzing /drawing conclusions 5,39
Critical questioning 5,33
Applying knowledge/thinking abstractly 5,32
Motivation/interest/curiosity 5,31
Reading comprehension 5,30
Working self dependently/structuredly/precisely 5,30
Student based learning 5,28
Inquiry —based science learning 5,28
Civic 5,25
Zoology 4,30
Astronomy/space system 4,28
Atomic/nuclear physics 4,27
Botany 4,24
Biophysics 4,24
Relativistic theory 4,21
Quantum mechanics 4,07
History of the sciences 4,03
Pharmacology 3,97
Cosmetology 3,54

Table 2. Top ten and low ten categories of the priority assessment by the total sample

The highest mean value with the regard to the priority due to participants responds is
category “Acting reflectedly and responsibly” (mean value = 5.42). The top ten categories,
listed in this table refer to the aspects related to general education and everyday life. The lowest
category in this table is “Cosmetology” (mean value = 3.54). The most of lowest ten categories
listed in the table 2 refer to the aspects of specific fields of science, such as Atomic/nuclear
physics, Relativistic theory or Pharmacology.

The mean values of the different sample groups are shown in the tables (Table 3 to Table 7). The
tables are divided into different parts according to the different parts of the category system:
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contexts, motives and situations (Table 3), basic concepts and topics (Table 4), fields and

perspectives (Table 5), qualification (Table 6) and methods (Table 7).

I. Categories regarding context, motives and situations Mean values

S T E Sc |Other | Total
Education/general pers. Development 4,60 | 5,08 | 5,14 | 5,22 | 500 | 5,00
emotional personality development 445 | 454 | 464 | 4,78 | 3,75 | 4,55
Intellectual personality development 4,56 | 5,00 | 493 | 539 | 4,75 | 4,96
Student’s interests 4,45 | 528 | 507 | 539 | 500 | 5,05
Curriculum framework 3,53 | 464 | 471 | 450 | 525 | 4,43
Nature/natural Phenomena 4,44 | 4,36 | 4,64 | 4,47 | 475 | 4,47
Everyday life 495 | 508 | 493 | 488 | 4,75 | 4,96
Medicine/Health 478 | 522 | 529 | 494 | 550 | 5,08
Technology 506 | 483 | 514 | 512 | 500 | 5,01
Society/public concerns 4,06 | 4,48 | 464 | 4,71 | 500 | 4,49
Global references 3,94 | 470 | 471 | 439 | 500 | 4,47
Occupation 450 | 4,78 | 4,71 | 4,61 4,75 4,66
Science — Biology 4,17 | 4,78 | 464 | 541 | 5,50 4,79
Science — Chemistry 3,39 | 4,70 | 4,79 | 529 | 550 4,58
Science — physics 394 | 478 | 471 | 517 | 550 | 4,70
Science — interdisciplinary 3,88 | 457 | 521 | 494 | 5,00 4,64
out-of-school learning 500 | 4,39 | 471 | 476 | 525 | 4,72
Science development perspectives 4,61 | 5,09 | 5,07 | 524 | 5,00 5,00
Experiments, practical works 489 | 491 | 514 | 525 | 525 | 5,04
Table 3: Mean values of the priority assessments by the different sample groups and the total sample
concerning situations, contexts and motives
Categories regarding basic concepts and topics Mean values

S T E Sc |Other |Total
Matter/particle concept 350 | 452 |493(529| 475 | 454
Structure / function/properties 356 | 4,70 | 521|531 | 500 | 4,67
chemical reactions 3,61 | 4,61 | 4,77 |5,12| 4,75 | 4,52
Energy 417 | 4,78 | 493|518 | 500 | 4,76
Scientific Inquiry 428 | 4,70 |514|524 | 525 | 4,83
Cycle of matter 429 | 4,43 |4,93|494 | 525 | 4,65
Food / nutrition 450 | 4,65 | 4,62 | 4,76 | 500 | 4,65
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Matter un everyday life 439 | 514 | 5,14 | 506 | 550 | 4,96
Technical devices 4,89 | 4,86 |4,93|4,82| 475 | 4,86
Environment 4,53 5,09 | 531|500 | 525 4,99
Safety and risks 4,67 | 523 |557|500| 500 | 509
Occupations / occupational fields 4,72 | 495 | 457|450 | 4,75 | 4,72
New technology and its Application /Industrial processes 483 | 509 |529|556| 550 | 519
Modern scientific achievements/scientific investigations 4,82 495 | 5,00 | 506 | 525 4,97
Agriculture 4,39 | 4,68 |4,64|494 | 550 | 4,70
Universal science laws 4,78 | 5,05 | 507|531 | 525 | 5,05
life processes 450 | 5,10 |5,07|536| 575 | 5,03
Physical Phenomena 433 | 495 |486|519| 550 | 4,86
Chemical Phenomena 3,67 | 468 | 493|519 | 525 | 4,62
Connections between Phenomena 4,22 | 532 |521|544| 550 | 5,07
Table 4: Mean values of the priority assessments by the different sample groups and the total sample
concerning basic concepts and topics
Categories regarding fields and perspectives Mean values

S T E Sc | Other | total
Botany 3,78 | 418 | 4,29 | 456 | 525 | 4,24
Zoology 3,94 | 4,23 | 4,29 | 4,56 5,25 4,30
Human Biology 4,78 | 518 | 5,14 | 5,44 | 5,50 5,15
Genetics/molecular biology 4,56 | 5,14 | 5,14 | 538 | 5,00 | 5,04
Microbiology 4,29 | 450 | 4,71 | 531 | 500 | 4,70
Evolutionary biology 4,41 | 4,36 | 457 | 506 | 4,75 | 4,59
Ecology 494 | 495 | 543 | 544 | 4,75 | 514
Inorganic chemistry 331 | 441 | 457 | 513 | 4,75 | 4,38
Organic chemistry 3,88 | 455 | 4,79 | 5,25 5,00 4,62
Biochemistry 3,89 | 445 | 493 | 5,25 4,75 4,59
Mechanics 4,06 | 4,41 | 4,86 | 5,19 4,67 4,60
Thermodynamics 3,76 | 4,36 | 493 | 5,19 4,67 4,53
Atomic/nuclear physics 3,53 | 4,05 | 469 | 488 | 4,33 | 4,27
Astronomy/space system 3,73 | 400 | 462 | 494 | 4,00 | 4,28
Earth science 3,75 | 450 | 485 | 488 | 533 | 4,51
Mathematics 4,46 | 5,20 | 5,38 | 5,56 5,00 5,17
Interdisciplinary 4,00 | 5,00 | 554 | 540 | 6,00 | 5,01
Consequences of techn. Development 4,06 | 4,80 | 485 | 494 | 525 | 4,70
History of the sciences 3,44 | 3,80 | 4,38 | 450 | 4,50 | 4,03
Ethics/values 4,25 | 490 | 5,23 | 4,94 5,25 4,84
General chemistry 3,20 | 4,47 | 4,62 | 519 | 500 | 4,41
Applied chemistry 3,75 | 4,80 | 5,08 | 506 | 500 | 4,68
Cell biology 3,76 | 4,60 | 4,69 | 5,44 5,00 4,63
Life science 4,50 | 5,00 | 492 | 538 | 575 | 5,00
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General biology 4,06 | 471 | 485 | 538 | 500 | 4,76
Relativistic theory 3,47 | 425 | 431 | 487 | 4,00 | 4,21
Electricity 4,00 | 4,74 | 4,85 | 5,33 5,00 4,73
Optics 3,75 | 4,79 | 4,92 | 5,07 4,67 4,62
Molecular physics 3,63 | 455 | 4,46 | 527 | 4,00 | 4,45
General physics 4,00 | 475 | 5,00 | 520 | 4,67 | 4,73
Quantum mechanics 3,31 | 4,10 | 4,00 | 493 | 4,00 | 4,07
Biophysics 3,44 | 420 | 4,38 | 493 | 450 | 4,24
Cosmetology 3,50 | 3,62 | 3,62 | 3,27 4,00 3,54
Pharmacology 3,54 | 4,10 | 4,08 | 3,93 | 450 | 3,97

Table 5: Mean values of the priority assessments by the different sample groups and the total sample
concerning fields and perspectives

Categories regarding qualifications and attitudes Mean values

S T E Sc | Other | Total
(Specialized) knowledge 3,87 | 5,10 | 5,08 | 500 | 500 | 4,79
Applying knowledge/thinking abstractly 4,71 | 5,67 | 5554 | 519 | 550 | 5,32
Judgment/opinion-forming/refection 4,47 | 529 | 546 | 538 | 525 | 5,16
Formulating scientific questions / hypotheses 3,80 | 519 | 546 | 538 | 525 | 4,99
Being able to experiment 4,36 | 524 | 508 | 519 | 550 | 5,03
Rational thinking/analyzing /drawing conclusions 4,67 | 562 | 5554 | 563 | 550 | 5,39
Working self dependently/structuredly/precisely 4,60 | 543 | 562 | 556 | 525 | 5,30
Reading comprehension 4,27 | 5,52 | 5,77 | 5,56 | 5,50 5,30
Communication skills 4,40 | 529 | 5,46 | 5,44 | 5,25 5,16
Social skills/teamwork 4,40 | 5,14 | 531 | 531 5,00 5,04
Motivation/interest/curiosity 427 | 562 | 562 | 559 | 550 | 5,31
Critical questioning 4,33 | 5,57 | 5,69 | 5,63 5,50 5,33
Acting reflectedly and responsibly 4,67 | 5,71 | 562 | 563 | 525 | 542
Inquiry skills 4,07 | 529 | 5,31 | 5,44 5,25 5,06
Civic 4,47 | 543 | 554 | 5,56 5,00 5,25
Environmental awareness 4,47 | 5,33 | 5,54 | 5,38 5,50 5,20
Observation, perception 4,00 | 514 | 5,25 | 5,50 | 5,50 5,03
Classification 3,79 | 4,86 | 5,15 | 5,13 5,00 4,76
Finding Information 4,33 | 515 | 523 | 550 | 5,25 | 5,07
Creativity 4,47 | 5,38 | 5,46 | 5,56 5,25 5,23
Safety skills 4,47 | 5,05 | 5,62 | 5,44 5,00 5,12
Life skills/first-aid 4,80 | 5,00 | 5,38 | 5,38 5,25 5,13
Problem solving 4,60 | 529 | 554 | 544 | 550 | 5,23
Numeracy 4,07 | 490 | 5,23 | 5,19 4,75 4,84
Metacognition 3,29 | 5,14 | 5,08 | 457 | 5,25 4,62

Table 6: Mean values of the priority assessments by the different sample groups and the total sample
concerning qualifications and attitudes
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Categories regarding methods Mean values

S T E Sc | Other | total
Interdisciplinary learning 3,86 | 454 | 5,08 | 523 | 4,40 | 4,65
Inquiry —based science learning 4,49 | 501 | 5,73 | 550 | 550 | 521
Using new 4,18 | 5,00 | 4,77 | 5,01 4,50 4,77
Learning based on previous knowledge 4,14 | 543 | 546 | 538 | 4,75 | 512
Project learning 4,21 | 443 | 515 | 4,87 | 4,75 | 4,64
Learning in small groups 4,07 | 452 | 492 | 473 | 500 | 4,558
Individual works 4,21 | 4,76 | 5,00 | 487 | 500 | 4,73
Using visual resources 4,08 | 5,33 | 5,23 | 5,27 | 550 | 5,06
Student based learning 4,14 | 557 | 5,69 | 553 | 550 | 5,28

Table 7: Mean values of the priority assessments by the different sample groups and the total sample

concerning methods

Analyzing these tables it is visible, that in some cases different sample groups generally consider

the same categories as relevant and important.
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4.1.2 Practice assessment of the total sample and the different sample groups

In this part of the report will be presented results from the descriptive statistical analyses of the
practice assessment. The tables, presented in this part will present the overview of results
regarding the total sample as well as five different sample groups (students, teachers, scientific

educators, scientists and the others).

Category Mean value
Mathematics 3,96
General biology 3,80
Human Biology 3,76
Genetics/molecular biology 3,64
Life science 3,62
Structure / function/properties 3,59
Curriculum / framework 3,59
Inorganic chemistry 3,59
Cell biology 3,58
Organic chemistry 3,57
Being able to experiment 2,49
Ethics/values 2,48
out-of-school learning 2,47
Agriculture 2,41
Quantum mechanics 2,41
Biophysics 2,28
Occupations / occupational fields 2,21
Cosmetology 2,14
Pharmacology 2,13
Occupation 2,09

Table 8: Top ten and low ten categories of the practice assessment by the total sample

Table 8. presented ten highest and ten lowest mean values of the categories with regards to the
practice assessments by the total sample. With the highest mean value 3,96 is assessed
Mathematics by the total sample. And the lowest mean value is 2,09 - the category Occupation.

The following tables (Table 9 to Table 13) show a comparison of the mean values of the
different sample groups. As in the previous section of this report, the tables are divided into
different parts according to the different parts of the category system: contexts, motives and
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situations (Table 9), basic concepts and topics (Table 10), fields and perspectives (Table 11),

qualifications and attitudes (Table 12) and methods (Table 13).

Categories regarding context, motives and situations Mean values

S T E Sc | Other | Total
Education/general pers. Development 2,90 | 3,38 | 364 | 3,11 | 3,75 | 3,27
emotional personality development 2,90 | 3,12 | 3,00 | 3,06 | 3,00 | 3,02
Intellectual personality development 3,11 | 3,24 | 357 | 3,05 | 3,00 | 3,21
Student’s interests 295 | 264 | 293|311 | 250 | 2,87
Curriculum framework 3,00 | 3,60 | 421 | 3,42 | 4,25 | 3,59
Nature/natural Phenomena 322|333 | 357|332 275 | 3,32
Everyday life 2,68 | 3,04 | 3,00 | 3,26 2,00 2,95
Medicine/Health 294 | 288 | 329 | 3,21 2,50 3,03
Technology 283 | 2,75 | 3,36 | 2,89 2,00 2,87
Society/public concerns 2,56 | 2,67 | 2,50 | 2,79 | 2,00 | 2,61
Global references 294 | 321 | 3,07 | 3,16 | 2,00 | 3,05
Occupation 2,29 | 1,96 | 2,00 | 2,22 | 1,75 2,09
Science - Biology 2,67 | 3,38 | 3,64 | 294 | 2,50 3,12
Science - Chemistry 2,78 | 3,25 | 3,50 | 2,89 | 2,50 3,06
Science - physics 2,65 | 3,04 | 350 | 2,68 | 2,50 2,92
Science - interdisciplinarity 282 | 287 | 3,14 | 268 | 2,00 | 2,82
out-of-school learning 2,89 | 2,08 | 2,71 | 2,50 | 2,00 | 2,47
Science development perspectives 261 | 229 | 279|261 | 225 | 253
Experiments, practical works 294 | 217 | 2,71 | 259 | 2,25 | 255

Table 9: Mean values of the practice assessments by the different sample groups and the total sample

concerning situations, contexts and motives

Categories regarding basic concepts and topics Mean values

S T E Sc |Other | Total
Matter/particle concept 2,56 | 3,79 | 393 | 3,37 | 4,00 3,44
Structure / function/properties 2,78 | 3,88 | 4,21 | 347 | 4,00 | 3,59
chemical reactions 3,06 | 3,58 |4,07|344| 400 | 354
Energy 3,22 | 350 3,69 | 3,22 | 4,00 3,43
Scientific Inquiry 2,78 2,33 329|274 | 2,25 2,70
Cycle of matter 2,88 | 292329289 | 250 | 295
Food / nutrition 322 |283]|3,79|276| 2,25 3,05
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Matter un everyday life 3,39 | 292|336 |311| 250 | 3,13
Technical devices 3,17 | 2,71 | 2,86 | 258 | 2,25 | 2,78
Environment 2,78 | 3,09 | 3,69 | 3,22 | 2,75 3,13
Safety and risks 2,61 | 287|321 |294| 250 | 2,87
Occupations / occupational fields 2,17 | 2,00 | 215|269 | 2,00 | 221
New technology and its Application /Industrial processes 2,67 |258|3,00|278| 2,75 2,73
Modern scientific achievements/scientific investigations 244 |225|329|294| 250 2,65
Agriculture 2,82 | 2,17 | 2,46 | 2,35 | 2,25 | 2,41
Universal science laws 2,61 |3,33|3,29|3,06| 3,00 | 3,08
life processes 3,24 | 338|364 347 | 3,00 | 3,39
Physical Phenomena 2,88 | 3,75|3,46|3,39| 350 | 341
Chemical Phenomena 294 | 367|364 |3,29| 3,25 | 3,39
Connections between Phenomena 2,71 | 3,25|2,86 | 3,28 | 2,00 | 3,00

Table 10: Mean values of the practice assessments by the different sample groups and the total sample

concerning basic concepts and topics

Categories regarding fields and perspectives

Mean values

S T E Sc | Other | Total
Botany 288 | 285 | 321 | 3,24 3,50 3,06
Zoology 235 | 295 | 3,21 | 3,12 3,50 2,93
Human Biology 3,563 | 400 | 4,07 | 3,53 | 3,50 3,76
Genetics/molecular biology 3,29 | 3,85 | 4,00 | 3,47 | 3,50 3,64
Microbiology 2,65 | 285 | 293 | 2,88 3,00 2,83
Evolutionary biology 3,33 295 | 343|313 | 2,50 3,14
Ecology 2,83 | 3,20 | 4,07 | 3,53 3,50 3,37
Inorganic chemistry 3,06 | 3,78 | 4,08 | 3,41 | 4,00 3,59
Organic chemistry 2,76 | 3,83 | 4,14 | 3,47 | 4,00 3,57
Biochemistry 2,13 | 3,13 | 3,50 | 2,94 | 3,25 2,95
Mechanics 2,88 | 3,48 | 3,79 | 3,35 4,33 3,40
Thermodynamics 2,35 | 3,38 | 3,23 | 3,12 4,33 3,08
Atomic/nuclear physics 2,27 | 2,60 | 2,85 | 3,06 | 4,67 | 2,78
Astronomy/space system 2,47 | 2,60 | 2,46 | 2,89 | 3,67 2,67
Earth science 3,00 | 3,63 | 4,00 | 3,24 | 4,33 3,49
Mathematics 3,87 | 3,95 | 4,46 | 3,61 4,33 3,96
Interdisciplinarity 2,69 | 2,95 | 3,00 | 3,00 | 2,25 2,87
Consequences of techn. development 2,94 | 2,95 | 2,85 | 2,89 | 2,50 2,89
History of the sciences 2,75 | 245 | 2,54 | 3,28 | 2,25 2,73
Ethics/values 2,13 | 2,32 | 2,38 | 3,00 | 2,75 2,48
General chemistry 281 | 382 | 392|335 | 3,67 3,49
Applied chemistry 2,50 | 2,77 | 3,08 | 3,19 | 2,67 2,86
Cell biology 3,25 | 3,47 | 408 | 365 | 350 | 3,58
Life science 3,44 | 3,74 | 3,92 | 365 | 2,75 3,62
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General biology 3,25 | 3,90 | 431 | 3,75 | 4,00 3,80
Relativistic theory 3,06 | 253 | 2,85 | 3,00 3,67 2,88
Electricity 3,19 | 3,40 | 3,62 | 3,31 4,00 3,40
Optics 293 | 3,35 | 3,62 | 3,13 4,33 3,30
Molecular physics 244 | 2,84 | 3,08 | 2,81 | 3,67 2,82
General physics 3,38 | 355 | 3,62 | 3,50 | 4,33 3,54
Quantum mechanics 2,00 | 2,35 | 2,38 | 2,69 | 3,67 2,41
Biophysics 2,19 | 205 | 2,31 | 253 | 2,75 2,28
Cosmetology 250 | 2,09 | 1,92 | 2,20 1,50 2,14
Pharmacology 2,31 | 2,04 | 1,92 | 2,38 | 1,50 2,13

Tablell: Mean values of the practice assessments by the different sample groups and the total sample
concerning fields and perspectives

Categories regarding qualifications and attitudes Mean values

S T E Sc | Other | Total
(Specialized) knowledge 2,73 | 339 | 392|329 | 3,00 | 3,31
Applying knowledge/thinking abstractly 2,67 | 2,87 | 3,00 | 3,06 | 3,00 | 290
Judgment/opinion-forming/refection 2,87 | 3,09 | 2,77 | 3,00 | 2,75 | 2,94
Formulating scientific questions / hypotheses 3,00 | 265 | 231|288 | 250 | 2,71
Being able to experiment 2,67 | 222 | 2,46 | 265 | 2,75 | 2,49
Rational thinking/analyzing /drawing conclusions 3,07 | 2,83 | 254 | 328 | 2,75 | 2,93
Working self dependently/structuredly/precisely 2,87 | 296 | 2,77 | 3,12 | 3,00 | 2,94
Reading comprehension 2,93 | 3,26 | 3,00 | 3,61 | 3,50 3,25
Communication skills 3,33 (335 | 323|372 350 | 3,42
Social skills/teamwork 3,13 | 3,26 | 3,15 | 359 | 2,50 | 3,25
Motivation/interest/curiosity 293|296 | 254 | 3,71 | 2,25 | 3,01
Critical questioning 2,87 | 3,00 | 254 | 322 | 2,75 | 293
Acting reflectedly and responsibly 2,40 | 2,65 | 2,54 | 3,33 | 2,50 | 2,74
Inquiry skills 3,20 | 2,39 | 2,46 | 2,78 | 2,00 | 2,64
Civic 293 | 2,70 | 331 | 341 2,75 3,03
Environmental awareness 247 | 257 | 3,08 | 2,94 2,25 2,71
Observation, perception 2,64 | 3,09 | 3,38 | 3,41 | 2,75 3,11
Classification 3,07 | 3,00 | 3,46 | 3,19 2,25 3,10
Finding Information 3,13 | 332 | 354|333 | 225 | 3,26
Creativity 3,20 | 3,00 | 2,92 | 3,47 2,50 3,11
Safety skills 3,07 | 2,87 | 3,15 | 2,94 2,50 2,96
Life skills/first-aid 2,13 | 2,65 | 2,92 | 2,83 2,50 2,63
Problem solving 3,07 | 296 | 2,92 | 3,18 | 3,00 | 3,03
Numeracy 2,93 | 3,09 | 3,31 | 3,28 3,50 3,16
Metacognition 2,40 | 2,70 | 2,54 | 3,07 | 2,75 2,69

Table 12: Mean values of the practice assessments by the different sample groups and the total sample
concerning qualifications and attitudes
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Regarding methods Mean values

S T E Sc | Other | Total
Interdisciplinary learning 2,54 | 2,74 | 254 | 3,06 | 2,88 2,83
Inquiry —based science learning 2,72 | 238 | 239|309 | 2,71 2,64
Using new 2,25 | 2,42 | 2,62 | 3,19 2,75 2,62
Learning based on previous knowledge 2,71 | 3,78 | 3,77 | 359 | 3,00 | 3,48
Project learning 2,79 | 2,83 | 2,54 | 3,41 | 2,75 | 2,90
Learning in small groups 3,00 | 335 | 3,23 | 3,24 | 3,33 | 3,23
Individual works 2,43 | 391 | 3,69 | 3,47 | 3,00 | 3,41
Using visual resources 2,71 | 3,70 | 3,62 | 3,29 | 3,25 3,37
Student based learning 250 | 3,39 | 3,23 | 3,41 | 3,00 | 3,17

Table 13: Mean values of the priority assessments by the different sample groups and the total sample

concerning method

4.1.3. Priority — practice differences of the total sample and the different sample groups

In this part of the report will be presented the descriptive-statistical analyses with regard to

the priority-practice differences. The priority-practice differences are results from the

subtracting the practice values from the priority values (X priority — X praciice). Below we’ll focus

on the description and comparison results regarding the total sample as well as the different

sample groups (students, teachers, educations researchers, scientists and others).

The calculated differences show that the difference value is large in some cases.

Table 14 displays the ten highest and ten lowest priority-practice differences in the total

sample.
Acting reflectedly and responsibly 2.68
Inquiry —based science learning 2.58
Occupation 2.57
Being able to experiment 2.54
Occupations / occupational fields 2.51
Life skills/first-aid 2.50
Experiments. practical works 2.49
Environmental awareness 2.49
Science development perspectives 2.47
New technology and its Application /Industrial processes 2.46
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Matter/particle concept

1.10
Structure / function/properties 1.08
Organic chemistry 1.05
Cell biology 1.05
Earth science 1.02
chemical reactions 0.98
General biology 0.96
General chemistry 0.92
Curriculum framework 0.84
Inorganic chemistry 0.79

Table 14: Top ten and low ten categories of the priority-practice differences regarding the total sample

It is visible, that all ten largest priority-practice differences feature values higher than 2.0.

The ten smallest priority-practice differences range between 1.1 and 0.79. It means that the

priority values are always larger than the practice values.

The maximal gap between priority-practice is given for the category Inquiry —based science

learning, and the smallest for the inorganic chemistry. For Georgia the difference for

Curriculum framework is also low, but still positive, not as it is in the case of FUB (Bolte,

Schulte 2012).
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Acting reflectedly and responsibly
Inquiry —based science learning
Occupation

Being able to experiment
Occupations / occupational fields
Life skills/first-aid

Environmental awareness
Experiments. practical works
Science development perspectives

Matter/particle concept
Structure / function/properties
Cell biology

Organic chemistry

Earth science

chemical reactions

General biology

General chemistry

Curriculum framework
Inorganic chemistry

New technology and its Application...

W Differences

Fig. 1 Priority — practice differences of the total sample groups

The tables of priority-practice differences of the different sample groups are presented in this

part of the report.

Categories regarding Mean values
context. motives and
situations
S T E Sc Other Total
Education/general pers. 17 17 15 211 1.25 173
development
emotional personality 155 1.42 1.64 172 0.75 153
development
Invellectual personality 1.45 1.76 1.36 234 1.75 1.75
evelopment
Student’s interests 1.5 2.64 2.14 2.28 2.5 2.18
Curriculum framework 0.53 1.04 0.5 1.08 1 0.84
Nature/natural 1.22 1.03 1.07 1.15 2 1.15
Phenomena
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Everyday life 2.27 2.04 1.93 1.62 2.75 2.01
Medicine/Health 1.84 2.34 2 1.73 3 2.05
Technology 2.23 2.08 1.78 2.23 3 2.14
Society/public concerns 1.5 1.81 2.14 1.92 3 1.88
Global references 1 1.49 1.64 1.23 3 1.42
Occupation 2.21 2.82 2.71 2.39 3 2.57
Science - Biology 15 1.4 1 2.47 3 1.67
Science - Chemistry 0.61 1.45 1.29 2.4 3 1.52
Science - physics 1.29 1.74 1.21 2.49 3 1.78
science- 1.06 17 2.07 2.26 3 1.82
interdisciplinarity
out-of-school learning 2.11 2.31 2 2.26 3.25 2.25
science development 2 28 228 263 275 2.47
perspectives
Experiments. practical 1.95 274 2.43 2.66 3 2.49
works
Table 15: Categories regarding context, motives and situations
Categories regarding
basic concepts and
. Mean values
topics

S T E Sc Other Total
Matter/particle concept | (g4 0.73 1 1.92 0.75 11
Structure / , 0.78 0.82 1 1.84 1 1.08
function/properties
chemical reactions 0.55 1.03 0.7 1.68 0.75 0.98
Energy 0.95 1.28 1.24 1.96 1 1.33
Scientific Inquiry 15 2.37 1.85 25 3 2.13
Cycle of matter 1.41 1.51 1.64 2.05 2.75 1.7
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Food / nutrition 1.28 1.82 0.83 2 2.75 1.6
Matter un everyday life 1 292 1.78 1.95 3 1.83
Technical devices 1.72 2.15 2.07 2.24 2.5 2.08
Environment 1.75 2 1.62 1.78 2.5 1.86
Safety and risks 2.06 2.36 2.36 2.06 2.5 2.22
Occupat.IOHS /_ 2.55 2.95 2.42 1.81 2.75 2.51
occupational fields
New technology and its
Application /Industrial 2.16 2,51 2.29 2.78 2.75 2.46
processes
Modern scientific
achievements/scientific 2.38 2.7 1.71 2.12 2.75 2.32
investigations
Agriculture 1.57 251 2.18 2.59 3.25 2.29
Universal science laws 217 1.72 1.78 2.25 2.25 1.97
life processes 1.26 1.72 1.43 1.89 2.75 1.64
Physical Phenomena 1.45 1.2 1.4 1.8 2 1.45
Chemical Phenomena 0.73 1.01 1.29 1.9 2 1.23
Connections between 151 2.07 2.35 2.16 35 2.07
Phenomena
Table 16: Categories regarding basic concepts and topics

Categories Mean values
regarding fields
and perspectives

S T E Sc Other total
Botany 0.9 1.33 1.08 1.32 1.75 1.18
Zoology 1.59 1.28 1.08 1.44 1.75 1.37
Human Biology 1.25 1.18 1.07 1.91 2 1.39
Genetics/molecular
biology 1.27 1.29 1.14 1.91 1.5 1.4
Microbiology 1.64 1.65 1.78 2.43 2 1.87
Evolutionary
biology 1.08 1.41 1.14 1.93 2.25 1.45
Ecology 2.11 1.75 1.36 1.91 1.25 1.77
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Lr;gri?srli:y 0.25 0.63 0.49 1.72 0.75 0.79
Organic chemistry 1.12 0.72 0.65 1.78 1 1.05
Biochemistry 1.76 1.32 1.43 2.31 15 1.64
Mechanics 1.18 0.93 1.07 1.84 0.34 1.2
Thermodynamics 1.41 0.98 1.7 2.07 0.34 1.45
s:\’/';‘i‘;/ nuclear 1.26 1.45 1.84 1.82 -0.34 1.49
?;::Zgomy/ space 1.26 14 2.16 2.05 0.33 1.61
Earth science 0.75 0.87 0.85 1.64 1 1.02
Mathematics 0.59 1.25 0.92 1.95 0.67 1.21
Interdisciplinary 1.31 2.05 2.54 2.4 3.75 2.14
Consequences of

techn. 1.12 1.85 2 2.05 2.75 1.81
development

:'Cii:r‘:g:fthe 0.69 1.35 1.84 1.22 2.25 13
Ethics/values 2.12 2.58 2.85 1.94 2.5 2.36
General chemistry 0.39 0.65 0.7 1.84 1.33 0.92
Applied chemistry 1.25 2.03 2 1.87 2.33 1.82
Cell biology 0.51 1.13 0.61 1.79 1.5 1.05
Life science 1.06 1.26 1 1.73 3 1.38
General biology 0.81 0.81 0.54 1.63 1 0.96
Relativistic theory 0.41 1.72 1.46 1.87 0.33 1.33
Electricity 0.81 1.34 1.23 2.02 1 1.33
Optics 0.82 1.44 1.3 1.94 0.34 1.32
Molecular physics 1.19 1.71 1.38 2.46 0.33 1.63
General physics 0.62 1.2 1.38 1.7 0.34 1.19
Sq‘;izg‘:zs 1.31 1.75 1.62 2.24 0.33 1.66
Biophysics 1.25 2.15 2.07 2.4 1.75 1.96
Cosmetology 1 1.53 1.7 1.07 25 1.4
Pharmacology 1.23 2.06 2.16 1.55 3 1.84

Table 17. Categories regarding fields and perspectives
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Categories regarding Mean values
qualifications and attitudes

S T E Sc Other Total
(Specialized) knowledge 114 1.71 1.16 1.71 2 1.48
Applying knowledge/thinking 204 28 254 213 25 242
abstractly ) ' ' ' . .
Judgment/opinion- 16 29 2.69 238 25 292
forming/refection ' ' ' ' . .
Formulating scientific questions 08 254 3.15 25 275 228
/ hypotheses ' ' ' ' . .
Being able to experiment 1.69 3.02 2.62 2.54 2.75 2.54
Rational thinking/analyzing 16 279 3 235 275 2 46
/drawing conclusions ' ' ' ' '
Working self
dependently/structuredly/precis 1.73 2.47 2.85 2.44 2.25 2.36
ely
Reading comprehension 1.34 2.26 2.77 1.95 2 2.05
Communication skills 1.07 1.94 2.23 1.72 1.75 1.74
Social skills/teamwork 1.27 1.88 2.16 1.72 2.5 1.79
Motivation/interest/curiosity 1.34 266 3.08 1.88 3.25 2.3
Critical questioning 1.46 257 3.15 2.41 2.75 2.4
Acting reflectedly and 297 3.06 3.08 23 275 268
responsibly ' ' ' ' ' .
Inquiry skills 0.87 2.9 2.85 2.66 3.25 2.42
Civic 1.54 2.73 2.23 2.15 2.25 2.22
Environmental awareness 2 276 2.46 2.44 3.25 2.49
Observation. perception 1.36 2.05 1.87 2.09 2.75 1.92
Classification 0.72 1.86 1.69 1.94 2.75 1.66
Finding Information 1.2 1.83 1.69 217 3 1.81
Creativity 1.27 2.38 2.54 2.09 2.75 2.12
Safety skills 1.4 2.18 2.47 25 25 2.16
Life skills/first-aid 267 235 2.46 2.55 2.75 2.5
Problem solving 1.53 2.33 2.62 2.26 25 2.2
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Numeracy 1.14 1.81 1.92 1.91 1.25 1.68

Metacognition 0.89 2.44 2.54 1.5 25 1.93

Table 18. Categories regarding qualifications and attitudes

Mean values
Categories regarding
methods

S T E Sc Other total
Interdisciplinary learning 1.11 1.80 2.31 2.17 1.50 1.82
Inquiry —based science 178 27 3.35 2.41 2.79 2.58
learning ' ' ' ' ' .
Using new 1.93 2.60 2.16 1.88 1.75 2.15
Learning based on previous 143 165 1.69 1.79 1.75 1.64
knowledge ) ] ' ' . .
Project learning 1.42 1.6 2.61 1.46 2 1.74
Learning in small groups 1.07 1.17 1.69 1.49 1.67 1.35
Individual works 1.78 0.85 1.31 1.4 2 1.32
Using visual resources 1.37 1.63 1.61 1.98 2.25 1.69
Student based learning 1.64 218 2.46 2.12 2.5 2.11

Table 19. Categories regarding methods

In most cases it is visible that priority-practice differences for the “adult” groups higher, than
for the students.
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42  Results part II: Hierarchical cluster analyses

In this section will be presented the results of the hierarchical cluster analyses addressing to

the second part of the questionnaire.

The participants were asked to combine from the given set of 109 categories those categories
which seemed important to them in their own combinations for identifying important
concepts regarding science education. The results of the cluster analyses are based on the
form sheets which the participants of the second round were asked to fill out the second

parts of the questionnaire.

4.2.1 Hierarchical cluster analyses

The first step of the cluster analytical procedure was the summarization of similar responses
— first into smaller, then subsequently into larger clusters. Finally, after excluding very small
or large clusters, three clusters were identified. Fig. 2 shows the steps of clustering the

categories of hierarchical cluster analysis.
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The distribution and allocation of the different categories to the respective clusters are
shown in the Table 15.
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54.
55.
56.

Emotional personality development

Curriculum Framework
Natural Phenomena
Technology

Society, public concern
Global References
Science-Chemistry
Science-Physics

Out of school learning
Chemical reactions
Energy

Cycle of matter

Food/ nutrition
Technical devices
Agriculture

Chemical Phenomena
Botany

Zoology

Microbiology
Evolutionary biology
Inorganic chemistry
Organic chemistry
Biochemistry
Mechanics
Thermodynamics
Atomic/nuclear physics
Astronomy/space system
Earth science
Mathematics
Interdisciplinary

History of the sciences
Ethics

General chemistry
Applied chemistry
Relativistic theory
Electricity

Optics

Molecular physics
General physics
Quantum mechanics
Biophysics

Cosmetology
Pharmacology

Reading comprehension
Communication skills
Social skills/teamwork
Curiosity/interest, motivation
Acting reflectively and responsibly
Civic

Environmental awareness
Observation, perception
Classification

Safety skills

Life skills /first-aid
Metacognition

Learning in small groups

LANE o Sl

LN

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.

Intellectual personality
development

Occupation
Science-Biology
Science-Physics

Science development
perspectives

Matter, particle concept
Structure/function/properties
Scientific Inquiry
Occupation

Modern scientific achievements
/ scientific investigations
Universal science laws

Life processes

Physical Phenomena
Genetics/molecular biology
Mathematics
Consequences of technol.
developments

Cell biology

Life science

General biology

General physics
Judgment/opinion-
Forming/reflection
Formulating scientific
questions/hypotheses
Being able to experiment
Working self-
dependently/structuredly/precis
ely

Curiosity/interest, motivation
Critical questioning

Inquiry skills

Finding information
Creativity

Problem solving

Numeracy

Using new media

Individual works

N

o hew

12.

13.
14.
15.
16.
17.

18.
19.

20.

21.

22.
23.

Education/general pers.
development

Student’s
interests/motivation
Everyday life
Medicine-Health
Science-interdisciplinary
Experiments, practical
works

Food/ nutrition

Matter in everyday life
Environment

Safety and Risks

New Technology and its
Application / Industrial
processes

Connections between
phenomena

Human biology

Ecology

Specialized knowledge
Applying knowledge
Rational thinking/analyzing
/drawing conclusions
Interdisciplinary learning
Inquiry-based science
learning

Learning based on previous
knowledge

Project learning

Using visual resources
Students based learning

Table 15. Distribution of the categories among the clusters of the three-cluster solution.
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4.2.2 Cluster-analytically identified conceptions regarding desirable science education

On the basis of distribution of the categories three statistically identified clusters can be

formulated into three concepts.

Concept A: Awareness of the sciences in social and scientific contexts in both educational
and out-of-school settings

Concept A: (Awareness of the sciences in social and scientific contexts in both educational
and out-of-school settings) refers to an engagement with the sciences in social
and scientific contexts in both educational and out-of-school settings. Teaching of
science promotes emotional personality development and basic skills. Person
views develop through learning the topics or other associated science related
questions from his or her environment, influence persons’ attitudes towards the
sciences. Dealing with scientific issues or phenomena facilitates the development
of observation and cognitive ability. Moreover, basic and professional relevant
skills such as classification, observation/perception, and safety can be enhanced in
this way. Dealing with the history of science reveals how findings and methods of
sciences, development of research in natural sciences are important from
scientific point of view (quantum mechanics, atomic nuclear physics,
microbiology, organic and nonorganic chemistry) and also its practical application
(cosmetology, pharmacology).

The cluster analytical calculations of concepts A lead to the grouping of the following
categories:

Situation, context, motive

Emotional personality development; Curriculum Framework; Natural Phenomena;
Technology; Society, public concern; Global References; Science-Chemistry ; Science-
Physics; Out of school learning.

(Basic)Concepts, themes and perspectives

Chemical reactions; Energy; Cycle of matter; Food/ nutrition; Technical devices; Agriculture;
Chemical Phenomena
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Botany; Zoology; Microbiology; Evolutionary biology; Inorganic chemistry; Organic
chemistry; Biochemistry; Mechanics; Thermodynamics; Atomic/nuclear  physics;
Astronomy/space system; Earth science; Mathematics; Interdisciplinary; History of the
sciences; Ethics; General chemistry; Applied chemistry; Relativistic theory; Electricity;
Optics; Molecular physics; General physics; Quantum mechanics; Biophysics; Cosmetology;
Pharmacology.

Qualifications:

Reading comprehension; Communication skills; Social skills/teamwork; Curiosity/interest,
motivation; Acting reflectively and responsibly; Civic; Environmental awareness;
Observation, perception; Classification; Safety skills; Life skills /first-aid; Metacognition

Methods

Learning in small groups

Concept B: Intellectual education in contexts of scientific inquiry, development of general
skills and occupation

Concept B: (Intellectual education in contexts of scientific inquiry, development of general
skills and occupation) refers to the relation of natural science to the universal
science laws, which is the subject of different fields of science. Content of the
science is dealing with the acquisition of understanding of modern scientific
achievements, main idea of technological progress and evaluation its negative and
positive impact, refers to the perspectives of science progress and occupation
possibility.

Teaching content of the science enhance the general intellectual development and
understanding of science related research methods, development of inquiry skills
and general skills, such as critical questioning and creativity, problem solving.
Students use the mathematical competencies for problem solving. Dealing with
the topics of the science helps to motivate students for the activation of their
individual potential and revealing their capabilities. This concept refers also to the

necessity of the use of new media.
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The cluster analytical calculations of concepts B lead to the grouping of the following
categories:

Situation, context, motive

Intellectual personality development; Occupation; Science-Biology; Science-Physics;

Science development perspectives.

(Basic)Concepts, themes and perspectives
Matter, particle concept; Structure/function/properties; Scientific Inquiry; Occupation;

Modern scientific achievements / scientific investigations; Universal science laws; Life
processes; Physical Phenomena.
Genetics/molecular biology; Mathematics; Consequences of technol. Developments; Cell

biology; Life science; General biology; General physics.

Qualifications:

Judgment/opinion-Forming/reflection ; Formulating scientific questions/hypotheses;
Being able to experiment; Working self-dependently/structuredly/precisely ;
Curiosity/interest, motivation; Critical questioning; Inquiry skills; Finding information;
Creativity; Problem solving.

Numeracy

Methods

Using new media; Individual works.

Concept C: General science-related education and facilitation of student’s interest in contexts
of everyday life using modern and various methods of education

Concept C:  (General science-related education and facilitation of student’s interest in
contexts of everyday life using modern and various methods of education) refers to a science-
related engagement with everyday life, health and living environment issues that takes up
and promotes students’ interests. In this way aspects such as interdisciplinary education,
connections between phenomena, new technology and its application, health and ecology

are particularly important. Science education promotes personal development and general
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education. In this way aspects such as Rational thinking/analyzing /drawing conclusions are
very important. Moreover this concept refers to the use a variety of modern and teaching
methods. In particular, it focuses on Students based learning, uses the methods, such as

Inquiry-based science learning, project learning;

The cluster analytical calculations of concepts C lead to the grouping of the following
categories:

Situation, context, motive

Education/general pers. Development; Student’s interests/motivation; Everyday life;

Medicine-Health; Science-interdisciplinary; Experiments, practical works.

(Basic)Concepts, themes and perspectives
Food/ nutrition; Matter in everyday life; Environment; Safety and Risks; New Technology

and its Application / Industrial processes; Connections between phenomena. Human biology;

Ecology.

Qualifications:

Specialized knowledge; applying knowledge; rational thinking/analyzing /drawing

conclusions

Methods

Interdisciplinary learning; Inquiry-based science learning; Learning based on previous

knowledge; Project learning; using visual resources; Students based learning.

5. Discussions
5.1 Discussion part I

The results of the analysis of priority assessment shows that the top ten categories refer to the
aspects related to general education and everyday life. The highest mean value with the regard
to the priority due to participants responds is category “Acting reflectedly and responsibly”
and the lowest category in this table is “Cosmetology”. The most of lowest ten categories refer
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to the aspects of specific fields of science, such as Atomic/nuclear physics, Relativistic theory or
Pharmacology.
Analyzing these results it is clear that in some cases different sample groups generally

consider the same categories as relevant and important.

The results of the analysis of practice assessment shows that by the highest mean value is
assessed Mathematics by the total sample and the lowest mean value is the category
Occupation.

The analyses of priority-practice differences show that the difference value is large in some

cases. It is visible, that all ten largest priority-practice differences feature values higher than
2.0. The ten smallest priority-practice differences range between 1.1 and 0.79. It means that
the priority values are larger than the practice values.

The maximal gap between priority-practice is given for the category Inquiry —based science
learning, and the smallest for the inorganic chemistry. For Georgia the difference for
Curriculum framework is also low, but still positive, not as it is in the case of FUB (Bolte,
Schulte 2012).

5.2 Discussion part II

The participants were asked to combine from the given set of 109 categories those categories
which seemed important to them in their own combinations for identifying important
concepts regarding science education. Based on the analyses of their responds three concepts
were formulated regarding desirable science education:

Concept A: Awareness of the sciences in social and scientific contexts in both educational
and out-of-school settings, Concept B: Intellectual education in contexts of scientific inquiry,
development of general skills and occupation and Concept C: General science-related
education and facilitation of student’s interest in contexts of everyday life using modern and
various methods of education.

It is important to know that only the combination of these three concepts makes a

pedagogically reasonable contribution to desirable general and science related education.

6. Summary

All 110 participants who took part in the first round were invited for the participation in the
second round of curricular Delphi study. Only 83 from them took part in the second round

and sent their responds. During the second round all participants were asked to prioritize the
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given categories and also to assess to what extent the aspects expressed by the categories are
realized in science education practice.

Results are analyzed and discussed in this report.

In the third round of Delphi study the question about the relevance and realization of these

concepts on different educational levels will be asked to the participants.
7. References
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8.1 Figures
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Fig.3: Mean values of the priority and practice assessments by the total sample concerning situations,
contexts and motives

Marika Kapanadze, Ekaterine Slovinsky Page 30



Curricular Delphi Study on Science Education

Interim Report on the Second Round

Matter/particle concept
Structure / function/properties
chemical reactions

Energy

Scientific Inquiry

Cycle of matter

Food / nutrition

Matter un everyday life
Technical devices

Environment

Safety and risks

Occupations / occupational fields

Agriculture

Universal science laws

life processes

Physical Phenomena

Chemical Phenomena
Connections between Phenomena

New technology and its Application...
Modern scientific...

6

Priority

B Practice

Fig.4: Mean values of the priority and practice assessments by the total sample concerning basic

concepts and topics
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Fig.5: Mean values of the priority and practice assessments by the total sample concerning fields and
perspectives
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Fig.6 Mean values of the priority and practice assessments by the total sample concerning
qualifications and attitudes
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Fig.7: Mean values of the priority and practice assessments by the total sample concerning methods.
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8.2 Questionnaires in Georgian language
dgmerg Gomboo
Bsfogro 1

3963503905 3000b3560L 306390 bsfowolsmgzol:

33930L 3060390 9BHa3DY/ M9bTo (MMIgeroE 98 Farol 2oBsxbMwBy Bo@sms) 33930l
00mMgds  dmbsfogd  @osbobgms  LdMBYdoLIYBHY3gwm  Loabgdol  Lfogwrgdolisl
3oLsm3solfobgdgwo 3MHomMo@gdmwo  Lszombgdo Lsdo doMomso LBgMml dJobgzom:
L300l doymdgdo , LHogwgdol Gobss@lbo, dmlfsgwgms 3md393)b3ogdo s dgmmby,
9900™M©OM0 093039630930l Jobgz0m.

35LbgdoL 5353900l 8999y 329033905 J399Mm BIFMMIWOWO  353))HMMH0JOO.
230bM3m, MMM 35393MmM05L MJ3960 F9bggd0EIL godmdEobs®y, dosboFmm Jmes

30bM3m 450m35woLHobMm, HMI 30Mb35M0 gbgds 15/16 {Heols dmbfogwggdol obsoargdst.
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