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1. Introduction

The central aim of a Curricular Delphi Study in the frame of PROFILES project is to collect
the opinions and the knowledge of stakeholders ("experts') from different areas on the
aspects of Inquiry Based Science Education (IBSE) and classify them in a systematic and
appropriate way (PROFILES Consortium, 2010). In general, a Delphi study involves a fixed
group of participants (“experts') who are asked about a certain topic in several rounds. After
every round, statistically confirmed group answers of the respective preceding round are

calculated and reported back to the participants.

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 three open questions regarding

»

“motives, situations and contexts”, “fields and methods” and “qualifications”.

The PROFILES group of Georgia has used the same questionnaire as the FUB group of
PROFILES project (Bolte, C. Schulte, T (2011)). The questionnaire has been translated into
Georgian language and adopted to the Georgian context, but is still remaining as close as
possible to the German version (Appendix).

The framework, procedure and results from the first round of the PROFILES Curricular
Delphi Study on Science Education in Georgia, will be presented in this interim report.

2. Framework and data acquisition from the first round

2.1 Criteria for the selection of participants

The sample of participants for the PROFILES Delphi Study on Science Education was
selected according to criteria derived from the WP3 leader, FUB in the project. According to

these criteria, different parts of society should be represented.

The sample structure in Georgia is presented in Table 1.
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Students e Basic science course e Biology
e Chemistry
e Physics
Science e Science education students at e Biology
teachers the university e Chemistry
e Trainee science teachers e Physics
e Science teachers e Elementary Science
e Trainee science teacher
educators
Science e Biology
educators e Chemistry
e Physics
e Elementary Science
Scientists ¢ Biologists
e Chemists
e Physicists
Others e Former Biologists

e Former Chemists
e Former Physicists

Tablel: Sample structure — groups and characteristics

The students’ group refers to students between the age of 15 and 17. Science education
students at the university refer to students whose major subject is primary science, biology,
physics and education respectively. Trainee science teachers are teachers who have just
started their career as teachers; Science teachers are experienced teachers in the

fields of biology, chemistry or physics. The teacher educators’ group refers to teacher
educators in the education department at universities, as well as education experts who work
at the Teachers House (responsible for the teacher trainings) or at the curriculum department
(responsible for curricula development) at the Ministry of Education and Sciences of Georgia.
The scientists’ group consists of scientists who work in the field of biology, chemistry or
physics at the universities or different science institutes. Others, this group refers to the
people, who worked in science (physics, chemistry, biology), but they left their profession

for different reasons and they have other professions now.
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2.2 Data acquisition and participation rate of the Curricular Delphi Study
on Science Education conducted by the ISU

Between March and April 2012, a total of 186 potential participants (‘experts’) in Georgia
were asked via e-mail to fill out the Delphi questionnaire.

Due to the low response rate of the participants after the first attempt we decided to send out
questionnaires a second time, and after the second responses the third time.

The number of participants, the occupation of the groups and the response rate after all three

attempts is shown in the table 2.

Sub-Group Number of Number of Response
questionnaires sent responses
out

Students 46 34 76 %
Science Science education 8 6
teachers  students at the university

Trainee science teachers 2 2 61 %

Science teachers 29 14

Trainee science teacher 10 8

educators
Science 40 13 33 %
educators
Scientists 35 27 77 %
Others 16 6 38 %
Total 186 110 59 %

Table 2: Structure of the sample, amount of participants for each group and participation rate after
the first, second and third attempt
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2.3 Final sample composition of the first round of the Curricular Delphi Study on Science
Education conducted by ISU

A detailed overview of the final sample of the first round of the Curricular Delphi Study on
Science Education conducted by ISU is given in Table 3. As shown there, 110 stakeholders
took part in the first round of the Curricular Delphi Study on Science Education in Georgia,
which makes up to 59% of all questionnaires sent out.

With a total of 34 participants, the group of students makes up 31% of the sample. The group
of teachers consists of 30 participants altogether, making up the second largest group of the
sample (27 %). The group of science educators consists of 13 participants (12 %). The number
of participants in the group of scientists consists of 27 participants (25 %). Others (former

science specialists) is a smaller part of the sample, only 5% of participants.

Students 34 31 %
Science Science education 6
teachers  students at the university
Trainee science teachers 2 27 %
Science teachers 14
Trainee science teacher 8
educators
Science 13 12 %
educators
Scientists 27 25 %
Others 6 5%
Total 110 100 %

Table 3: Sample structure of the first round of ISU Curricular Delphi Study on Science Education
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3. Qualitative analysis of the statements
3.1 Procedure and method of the qualitative data analysis

The statements we received from the 110 participants in the first round of the Curricular
Delphi Study in Science Education was analyzed step-by-step as indicated in Figure 1.
following Bolte (2003). This procedure was the same as by the FUB — leader of this work
package.

Mutual coordination of constructive development
phases and empirical work phases

1. Examination of established

classification system \
2. Examination of 20 answer sheets

3. Development of a classification /
system considered appropriate

\ 4. FExamination of all answers sheets

5. Revision I of the classification system/
>

7. Revision II or confirmation of the
classification system (final version

8. Final labeling and coding of all

Objectivity test

responses

9. Statistical descriptive and correlation

calculations \

10. Summary of the results

Figure 1: Overview of the procedure of the data analysis in the first round of the Curricular Delphi
Study on Science Education conducted by the ISU

As a first step, the classification systems of previous curricular Delphi studies were examined
(Bolte, 2008; Haufller u. a., 1980). The statements of the response sheets were prepared
following the qualitative content analysis approach according to Mayring (1983). All
statements from the questionnaires were paraphrasing, grouped, summarized and
systematized due to classification system. After a detailed examination of 20 questionnaires
(step 2), the prior classification system was modified and completed (step 3). The set of
categories was subdivided into four different parts (I - situations, contexts and motives, II -

fields and III- qualifications, IV - methodical aspects). The part II according to FUB system
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was subdivided into part Ila (scientific concepts and topics) and part IIb (scientific fields and
perspectives), also part IV (methodical aspects) was established as an additional part (Table 4)
based on FUB system.

In the following course of the data analysis, the participants’ statements were examined by
applying the modified category system to the statements of all answer sheets in order to
assign those statements to the respective category (step 4). In some cases an assignment and
classification of a statement to one of the existing categories was not possible, that’s why the
list of categories had to be revised again by either modifying existing categories or adding
new categories (step 5). After examining all statements with the revised list of categories, for
applying an objectivity test a set of 20 questionnaires was randomly chosen and examined by
two independent coders (step 6). The established classification system (Table 4) was
confirmed (step 7) and maintained for final labeling and coding of all statements concerning
that data transformation into SPSS (step 8). In the next step (step 9), the data was analyzed by

statistical methods and the results were summarized (step 10).

3.2 Results of the qualitative analysis

A final classification system for the analysis of the participants’ statements was developed
and established on the basis of the FUB system. The classification system consists of 100(+9);

the categories are listed in Table 4.

In most cases, the categories, which we’ve got in Georgia, agree with categories established
in previous Delphi studies (Bolte, 2008; Haufiler u. a., 1980; Mayer, 1992) and refer to aspects
of modern science education (Bybee, McCrae & Laurie, 2009; Fensham, 2009). As the FUB
category system was a basis for Georgian system (Bolte et al., 2011), Table 4 presents the
overview of the categories after 1st Round, where the additional categories of ISU are

indicated in blue color.
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I: Situations, II: field III: Qualification IV (Addition):
contexts, motives ITa: (Basic) concepts IIb: Scientific fields Methodical
and topics and perspectives aspects
N=19 N=21 N=3 N=25 N=9

e Education /general | ¢ Matter / particle e Botany o (Specialized) Interdisciplinary
pers. concept e Zoology knowledge learning

development e Structure / ¢ Human biology Applying know- Inquiry-based

e Emotional function / o Genetics / ledge / thinking science learning
personality properties molecular biology abstractly Using new media
development e Chemical reactions = e Microbiology Judgment /opinion-

o Intellectual e Energy e Evolutionary forming / reflection Learning based on
personality e Scientific Inquiry biology Formulating previous knowledge
development e Cycle of matter e Ecology scientific questions Project learning

e Students' interests | ¢ Food / nutrition ¢ Inorganic /hypotheses Learning in small

e Curriculum e Health / medicine chemistry Being able to groups
framework e Matter in everyday | e Organic chemistry experiment Individual works

o Nature / natural life e Biochemistry Rational thinking / Using visual
Phenomena e Technical devices e Mechanics analyzing / drawing resources

o Everyday life e Environment e Thermodynamics conclusions Students based

e Medicine / health o Safety and risks e Atomic / nuclear Working selfdepen- learning

e Technology e Occupations /occu- physics dently/structuredly

e Society / public pational fields e Astronomy / space /precisely
concerns system Reading

o Global references e New Technology e Earth sciences comprehension

e Occupation and its e Mathematics Communication

o Science - biology Application/Industr | e Interdisciplinarity skills

e Science - ial processes e Consequences of Social skills /
chemistry e Modern scientific technol. teamwork

o Science - physics achievements/scien development Motivation /

e Science — tific investigations e History of the interest / curiosity
interdisciplinarity | e Agriculture sciences Critical questioning

¢ Out-of-school e Universal science e Ethics / values Acting reflectedly
Learning laws and responsibly

e life processes e General chemistry

e Science e Physical e Applied Chemistry Inquiry skills
development Phenomena e Cell biology Civic
perspectives e Chemical e Life science Environmental

e Experiments, Phenomena ¢ General biology awareness
practical works e Connections e Relativistic theory Observation,

between e Electricity perception
phenomena e Optics Classification
e Molecular physics Finding information
e General Physics Creativity
e Quantum mechanics Safety skills

e Biophysics

e Biochemistry

e Cosmetology

e Pharmacology

Life skills/ First-aid
Problem solving
Numeracy
Metacognition

Table 4: Overview of the categories for the analysis of the experts’ statements - final version of the ISU team
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3.3 Discussion

According to the requirement the statements must be processed in such a way that they were
as differentiated as necessary but also as summarized as possible, the number of categories in
the Georgian data was not limited to 60 but was extended to a total number of 100(+9) (Table
4). In order to differentiate categories of methodical aspects from part II (contents and fields),
an additional part (part VI: methodical aspects, 9 categories) was also developed.

When comparing our results to the German results, the main differences are apparent in
some categories characterizing more pure scientific fields such as optics or
biochemistry/biophysics and also in some categories of concepts and topics, characterizing
more new technologies and connection between phenomena; There are some differences
visible also in qualification and methodological aspects. Georgian experts has given in more
details the categories of inquiry skills in qualification and also stressed some methodological
aspects on students based learning.
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4. Quantitative analysis
4.1 Method

For the objectivity of the qualitative analysis of the statements was used the method of
calculating the inter-rater agreement (Bolte (2003), Haufiler et al. (1980) and Mayer (1992)).

The inter-rater agreement was determined according to the following formula:

q=2N+/2N+ + N,

With N. being the number of cases in which the positive coding of the two different coders
matches, and N- being the number of cases in which only one coder coded a category
positively, this quotient takes only into account positive coding and is thus considered as a
rather strict measure for the inter-rater agreement (Haufler u. a., 1980). The results of the
objectivity test will be shown in the next chapter.

As mentioned at the beginning, the first round offered the participants the opportunity to
express their ideas in three open questions. In doing so, they had the choice to fill out up to 5
form sheets. In order to prepare the results of the qualitative analysis for quantitative
statistical analyses, the data was coded following Bolte (2003).

Although a category could have been referred to several times on one form sheet, a stating a
certain category was only counted once per form sheet. A category stated on a form sheet
was coded with “17, every category that was not mentioned was coded with “0”. When
calculating the relative frequency, multiple entries of the same category of a person were not

considered. In this way, the empirical results were standardized.

In order to get a more differentiated overview over the empirical data, descriptive statistical
analyses were carried out, taking into account both the total sample and the four sample
groups. In the quantitative analyses we focused on categories that were mentioned rarely
(=5%) or often (=20%). The analyses of the frequencies were done by the questions which
general statements could be got from the participants’ responses and which distinctive
features appeared after the analyses regarding the different sample groups. In order to get the
answer on those questions, the characteristic values, which are given below, were taken into
account:

e Number of all form sheets filled out by the participants
e Average number of form sheets per person
e Number of all categories mentioned by the participants
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e Average number categories mentioned per person
e Relative frequencies of the categories regarding

*  the total sample

* the different four sample groups

4.2 Results of the quantitative analysis
4.2.1 Objectivity of the data analysis

As was already mentioned, the inter-rater agreement was determined following Bolte (2003),
Haufller et al. (1980) and Mayer (1992). The inter-rater quotients according to the different
parts of the category system are shown in Table 5. The inter-rater quotients range between
75 and 84 percent that means that the procedure of the qualitative data analysis met the

demands for objectivity.

I: Situations, lla: concepts and llb: fields and 11l: Qualification IV: methodical
contexts, motives topics perspectives aspects
q:=.75 q:=.80 q:=.84 q,=.82 q:=.78
q.=.80

Table 5: Results of the inter-rater agreement of two different coders after coding 20 questionnaires

4.2.2 Findings of the quantitative descriptive-statistical analysis of the sample

The participants used the opportunity to fill out up to 5 form sheets to a very different degree,
the average number of different categories mentioned per participant were considered as well
in order to determine how differentiated the participants’ statements were. For this purpose, it
was only taken into account if a category was mentioned and not how many times it was
mentioned by a person on different form sheets. The results are shown in Table 6. As it can be
seen in the table, the average number of different categories mentioned by a participant
regarding the total sample was 10,01. The greatest difference between the average number of
different categories mentioned per person regarding the sample groups can be found among
the group of students (7,2 different categories per person on an average) and others (13,3
different categories person on an average).
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Group Sum Average Median Minimum Maximum
Students 245 7,2 7,0 2 15
Science teachers 360 12,0 11,0 3 26
Science 147 11,3 13,0 4 16
educators

Scientists 271 10,0 9,0 1 23
Other 80 13,3 13,5 10 17
Total 1103 10,0 9,0 1 26

Table 6. Number of different statements per participant — total sample and sample groups

4.2.3 Findings of the quantitative analysis regarding the relative frequencies of
categories

In the following part we present the frequencies of the categories which were mentioned by
the stakeholders. In the analyses we focused on the categories that were mentioned rarely
(=5%) or particularly often (=20%). The following descriptions are structured according to
the different parts of the classification system, focusing on the results regarding the whole

sample as well as regarding the different sample groups.
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Everyday life

Student’s interests/motivation
Science-Chemistry
Medicine-Health

Society, public concern
Experiments, practical works
Out of school learning
Matter in everyday life

Food/ nutrition

Occupation

Universal science laws
Technical devices

Cycle of matter

Energy

Chemical reactions
Structure/function/properties
Matter, partical concept
Inorganic chemistry
Biochemistry

Applied Chemistry
Organicchemistry
Biochemistry

Microbiology

Human Biology

General biology

Relativistic theory

Molecular physics
Astronomy/space system
Thermodynamics
Atomic/nuclear physics
Quantum mechanics
History of the sciences
Biophysics

Cosmetology

Pharmacology

Mathematics

Consequences of technol. developments
Ethics

Earth science

Specialized knowledge

Civic

Environmental awareness
Classification

Rational thinking/analyzing /drawing conclusions
Applying knowledge

Reading comprehension
Creativity

Problem solving

Formulating scientific questions/hypotheses
Metacognition
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Figure 2: Overview over the categories that were mentioned rarely (<5%) or often (=20%): Mean

percentages regarding the whole sample
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Figure 3. Overview over the categories that were mentioned rarely (<5%) or often (=20%): Mean

percentages regarding the group of students

After analyzing these frequencies, it can be seen that for the group of students only a total
number of 10 categories are mentioned more than 20% of the participating students and 23

categories are mentioned only less than 5% of the students. 42 categories are not mentioned

at all.
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Everyday life

Student’s interests/motivation
Science-interdisciplinary
Natural Phenomena

Global References

Society, public concern
Experiments, practical works
Curriculum Framework

Out of school learning
Matter in everyday life
Modern sc. achievements/sc. Invest.
Health/medicine

Occupation

Technical devices
Cycle of matter

life processes
Chemical reactions
Structure/function/properties
Matter, partical concept
Inorganic chemistry
Biochemistry
Applied Chemistry
Organicchemistry
Biochemistry
Microbiology
Ecology
Human Biology
Evolutionary biology
Relativistic theory
Optics
Molecular physics
Astronomy/space system
Thermodynamics
Atomic/nuclear physics
Quantum mechanics
Biophysics
Pharmacology
Mathematics
Consequences of technol. developments
Inquiry skills

Specialized knowledge
Environmental awareness
Being able to experiment
Observation, perception
Finding information
Rational thinking/analyzing /drawing conclusions
Applying knowledge

Reading comprehension
Creativit

Social skills/teamwor
Formulating scientific questions/hypotheses

STy

0% 10%

H Teachers

20%

30%

40%

50%

60%

70%

80%

90%

Figure 4: Overview over the categories that were mentioned rarely (<5%) or often (=20%): Mean

percentages regarding the group of teachers

Regarding the teachers it is visible that 18 categories are mentioned by more than 20% of the
participating teachers and 18 categories were mentioned by only less than 5% of the

teachers. 16 categories are not mentioned
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Everyday life

Student’s interests/motivation

Science-interdisciplinary

Medicine-Health

Society, public concern

Education/general pers. development

Emotional personality development

Out of school learning

New Tech. and its Application/Industr. pr.

Modern sc. acﬁievements/sc. Invest.

Food/nutrition

Health/medicine

Environment

Occupation

Universal science laws

Cycle of matter

Energy

Chemical reactions

Structure/function/properties

Matter, partical concept

Biochemistry

Biochemistry

Evolutionary hiology

Relativistic theory

Electricity

Optics

Molecular physics

Astronomy/space system |
Thermodynamics

Mechanics

Atomic/nuclear physics

General physics

Quantum mechanics

Interdisciplinary s ———

History of the sciences

Biophysics

Pharmacology

Mathematics

Ethics

Earth science

Inquiry skills

Specialized knowledge

Civic

Environmental awareness

Observation, perception

Classification

Rational thinking/analyzing /drawing conclusions

Applying knowledge

Creativity

Safety skills

Life skills /first-aid

Communication skills

Problem solving

Numeracy

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

M Science Educators

Figure 5: Overview over the categories that were mentioned rarely (<5%) or often (=20%): Mean

percentages regarding the group of science educators
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Regarding the group of science educators the total number of 17 categories are mentioned
more than 20% of the participating science educators. 37 categories are not mentioned at all.

Everyday life

Student’s interests/motivation
Science-Chemistry
Science-Physics
Science-interdisciplinary
Society, public concern
Experiments, practical works
Education/general pers. development
Agriculture

Food/ nutrition

Health/ medicine

Occupation

Universal science laws
Technical devices

Cycle of matter

Chemical Phenomena
Connections between phenomena
Energy

Chemical reactions
Structure/function/properties
Matter, partical concept
Inorganic chemistry
Biochemistry

Applied Chemistry

Organic chemistry
Biochemistry

Microbiology

Life science

Human Biology

General biology

Relativistic theory
Optics

Molecular physics
Thermodynamics

Mechanics

Atomic/nuclear physics
General physics

Quantum mechanics
Biophysics

Cosmetology
Pharmacology

Consequences of technol. developments
Ethics

Spedialized knowledge
Environmental awareness
Observation, perception
Classification

Rational thinking/analyzing /drawing conclusions
Applying knowledge

Reading comprehension
Communication skills

i

coypo o

[ I_ILIJ: goooo I I_IHI_II_ILI 0o U0

0% 10% 20% 30% 40% 50% 60% 70% 80% S90%

O Scientists

Figure 6: Overview over the categories that were mentioned rarely (<5%) or often (=20%): Mean
percentages regarding the group of scientists
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In the group of scientists a total number of 12 categories were mentioned more than 20% of
scientists, and 24 categories were mentioned less than 5% of the participants, while 15

categories were not mentioned at all.

Everyday life
Student'sinterests/motivation
Science-Biology
Science-Chemistry
Science-Physics
Occupation
Matural Phenomena
Medicine-Health
Science development perspectives
Saciety, public concern
Outaf school learning
New Tech. and its Application/Industr. pr.
Scientific Inquiry
Matter in everyday life
Modern sc. achievements/sc. Invest.
Food/ nutrition
Environment
Universal science laws
Safety and Risks
Technical devices
Cycle of matter
life processes
Physical Phenomena
Chemical Phenomena
Connections between phenomena
Chemical reactions
Structure/function/properties
Matter, partical concept
Inerganic chemistry
Biochemistry
Applied Chemistry
Organic chemistry
Biochemistry
Microbiology
Ecology
Life science
Human Biology
Botany
General biology
Evolutionary hiology
Zoology
Relativistic theory
Electricity
Optics
Mechanics
Atomic/nuclear physics
History of the sciences
Biophysics
Cosmetology
Pharmacology
Mathematics
Consequences of technol. developments
Ethics
Earth science
Specialized knowledge
Civic
Environmental awareness
Being able to experiment
Classification
Finding information
Rational thinking/analyzing /drawing conclusions
Applying knowsledge
Reading comprehension
Creativity
Safety skills
Communication skills
Curiosity/interest, motivation
Prablem solving
Formulating scientific questions/hypotheses
Numeracy

0% 10% 20% 30% 40% 50% 60% 70% B80% 90%

W Other

Figure 7: Overview over the categories that were mentioned rarely (<5%) or often (=20%): Mean

percentages regarding the group of others
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In the group of others a total number of 21 categories were mentioned more than 20% of the
participants of this group, and no categories were mentioned less than 5% of the participants,

while 50 categories were not mentioned at all.

Group Number of categories that Number of categories that Number of categories that
are mentioned are mentioned are mentioned
0% (0% < categories < 5%) (20% < categories )
Students 42 23 10
Science teachers 16 18 18
Science educators 37 0 17
Scientists 15 24 12
Other 50 0 21

Table 7: Overview the distribution of categories by groups

4.3 Discussions

The aim of the analyses described in the previous part of this report was to gain information
about characteristic descriptive-statistical values and about the frequency of mentioning the
categories. The calculation of the different frequencies illustrates the emphases made in the
statements of all participants. A differentiated view on the category frequencies of the
different sample groups shows that the different groups feature different focuses and thus
deviate in several cases from each other regarding the relative frequency of mentioning the
different categories. In general, students’ interest and motivation, as well as rational
thinking, analyzing, drawing conclusions and applying knowledge were pointed by all
groups of participants. Students highlighted more general science subjects — physics,
chemistry and biology, teachers pointed more experimental work, inquiry skills and
environmental awareness. Environmental awareness was highlighted also by science

educators and scientists, as well as by others.
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5. Summary

In the first round of curricular Delphi Study were asked 186 stakeholders for the
participation and questionnaires were sent to them. A total number of 110 from them sent us
their responses regarding aspects of the science education considered relevant and

pedagogically desirable.

The procedure of the qualitative analysis met the demands for objectivity (q = .80 ). After the
qualitative analysis of the participants’ statements we’ve got a classification system consisting
of 3(+1) parts, where the second part was additionally subdivided into two parts (IIa and IIb).
All'in all, it contains a number of 100(+9) categories. In most cases, the categories agree with
categories given in previous Delphi studies (Bolte, 2008; Haufsler u. a., 1980; Mayer, 1992)
and also with the categories from FUB.

The analyses were done of the categories which were mentioned by 20% or more than 20%
and the categories which were mentioned by 5% or less than 5% of the participants of
Curricular Delphi Study.

The results of the analyses show general tendencies as well as specific focuses from the
different groups of participants. From the total sample group only 10 categories were
mentioned from 20% or more than 20% of the participants and 38 categories from 5% or less
than 5% of the participants. In general, students’ interest and motivation, as well as rational
thinking, analyzing, drawing conclusions and applying knowledge were pointed by all

groups of participants.

The second round will clarify the questions if the categories were mentioned rarely are
generally less relevant or the categories mentioned rather often are actually realized in

education practice.
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Appendix
I.Tables

Everyday life 18% 40% 31% 30% 83% 40%
Student’s interests/motivation 82% 43% 62% 37% 33% 52%
Science-Biology 15% 13% 15% 11% 0% 11%
Science-Chemistry 6% 10% 8% 0% 0% 5%

Science-Physics 12% 10% 15% 4% 0% 8%

Science-interdisciplinary 0% 0% 0% 22% 17% 8%

Occupation 26% 13% 8% 11% 0% 12%
Natural Phenomena 0% 3% 15% 11% 33% 13%
Medicine-Health 0% 10% 0% 15% 0% 5%

Global References 3% 20% 15% 15% 17% 14%
Technology 6% 7% 8% 7% 17% 9%

Science development perspectives 0% 10% 15% 11% 0% 7%

Society, public concern 3% 0% 0% 4% 0% 1%

Experiments, practical works 44% 50% 15% 22% 17% 30%
Education/general pers. 3% 17% 0% 4% 17% 8%

development

Emotional personality 6% 13% 0% 11% 17% 9%

development

Intellectual personality 3% 13% 8% 15% 17% 11%
development

Curriculum Framework 12% 30% 15% 15% 17% 18%
Out of school learning 6% 0% 0% 11% 0% 3%

Table 8. Percentages of the categories mentioned in part | — whole sample and sample groups

New Technology and its 3% 7% 23% 15% 0% 10%
Application / Industrial

processes

Scientific Inquiry 6% 13% 8% 15% 0% 8%
Matter in everyday life 29% 37% 15% 7% 33% 24%
Modern scientific 6% 23% 23% 19% 0% 14%

achievements / scientific
investigations

Agriculture 0% 7% 8% 0% 17% 6%
Food/ nutrition 0% 7% 0% 4% 0% 2%
Health/ medicine 15% 20% 23% 22% 17% 19%
Environment 3% 17% 23% 11% 33% 17%
Occupation 0% 0% 0% 4% 17% 4%
Universal science laws 12% 10% 0% 4% 0% 5%
Safety and Risks 0% 10% 8% 11% 0% 6%

Marika Kapanadze, Ekaterine Slovinsky Page 22



Curricular Delphi Study on Science Education Interim Report on the First Round

Technical devices 3% 3% 8% 0% 0% 3%
Cycle of matter 0% 3% 0% 0% 0% 1%
life processes 9% 20% 15% 7% 0% 10%
Physical Phenomena 9% 7% 15% 11% 0% 8%
Chemical Phenomena 12% 7% 15% 4% 0% 8%
Connections between 0% 10% 8% 4% 33% 11%
phenomena

Energy 0% 7% 0% 0% 17% 5%
Chemical reactions 0% 3% 0% 0% 0% 1%
Structure/function/properties 0% 3% 0% 4% 0% 1%
Matter, practical concept 3% 3% 0% 4% 0% 2%

Table 9: Percentages of the categories mentioned in part lla — whole sample and sample groups

General chemistry 32% 17% 8% 15% 17% 18%
Inorganic chemistry 0% 0% 8% 0% 0% 2%

Biochemistry 0% 0% 0% 0% 0% 0%

Applied Chemistry 3% 3% 8% 0% 0% 3%

Organic chemistry 0% 0% 8% 0% 0% 2%

Cell biology 3% 13% 15% 7% 17% 11%
Genetics/molecular 3% 13% 15% 19% 17% 13%
biology

Biochemistry 0% 0% 0% 4% 0% 1%

Microbiology 0% 3% 8% 4% 0% 3%

Ecology 3% 23% 8% 11% 0% 9%

Life science 0% 10% 15% 4% 0% 6%

Human Biology 3% 23% 15% 22% 50% 23%
Botany 3% 7% 8% 7% 33% 12%
General biology 32% 13% 8% 22% 33% 22%
Evolutionary biology 0% 3% 0% 11% 33% 10%
Zoology 0% 7% 8% 7% 33% 11%
Relativistic theory 0% 0% 0% 4% 0% 1%

Electricity 0% 7% 0% 7% 33% 9%

Optics 0% 3% 0% 0% 33% 7%

Molecular physics 0% 0% 0% 4% 17% 4%

Astronomy/space 0% 3% 0% 7% 17% 5%

system

Thermodynamics 0% 3% 0% 0% 17% 4%

Mechanics 3% 7% 0% 4% 33% 9%

Atomic/nuclear 0% 3% 0% 0% 0% 1%

physics

General physics 29% 10% 0% 22% 17% 16%
Quantum mechanics 0% 0% 0% 4% 17% 4%

Interdisciplinary 0% 10% 23% 19% 17% 14%
History of the 0% 7% 0% 7% 0% 3%

sciences

Biophysics 0% 0% 0% 4% 0% 1%

Cosmetology 3% 7% 8% 4% 0% 4%
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Pharmacology 3% 3% 0% 4% 0% 2%
Mathematics 0% 0% 0% 7% 0% 1%
Consequences of 0% 3% 8% 4% 0% 3%
technol.

developments

Ethics 0% 7% 0% 0% 0% 1%
Earth science 3% 10% 0% 7% 0% 4%

Table 10: Percentages of the categories mentioned in part llb — whole sample and sample groups

Inquiry skills 0% 30% 38% 7% 17% 19%
Specialized knowledge 24% 23% 31% 33% 33% 29%
Civic 18% 17% 38% 19% 50% 28%
Environmental awareness 15% 43% 46% 26% 50% 36%
Being able to experiment 3% 30% 15% 7% 33% 18%
Observation, perception 0% 30% 23% 4% 17% 15%
Classification 0% 7% 0% 4% 0% 2%
Finding information 3% 3% 15% 7% 0% 6%
Judgment/opinion- 12% 13% 15% 11% 17% 14%
Forming/reflection

Rational thinking/analyzing 26% 40% 23% 41% 33% 33%
/drawing conclusions

Applying knowledge 32% 27% 31% 37% 33% 32%
Reading comprehension 0% 0% 15% 0% 0% 3%
Creativity 0% 0% 0% 11% 0% 2%
Safety skills 0% 10% 23% 15% 0% 10%
Critical questioning 9% 10% 8% 7% 17% 10%
Life skills /first-aid 12% 17% 23% 19% 17% 17%
Communication skills 3% 10% 31% 4% 0% 9%
Acting reflectively and responsibly 12% 10% 8% 7% 17% 11%
Curiosity/interest, motivation 12% 13% 15% 11% 0% 10%
working self- 12% 13% 8% 7% 17% 11%
dependently/structuredly/precisely

Social skills/teamwork 18% 3% 8% 7% 17% 11%
Problem solving 6% 7% 0% 11% 0% 5%
Formulating scientific 0% 3% 8% 7% 0% 4%
questions/hypotheses

Numeracy 3% 17% 0% 19% 33% 14%
Metacognition 3% 0% 15% 7% 0% 5%

Table 11: Percentages of the categories mentioned in part Ill - whole sample and sample groups
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Learning based on 0% 0% 15% 7% 0% 5%

previous knowledge

Inquiry-based science 6% 30% 23% 7% 33% 20%
learning

Project learning 3% 7% 15% 0% 0% 5%

Learning in small 3% 7% 8% 0% 0% 3%

groups

Individual works 0% 3% 8% 0% 0% 2%
Using visual resources 12% 10% 8% 11% 0% 8%
Students based 0% 7% 8% 4% 0% 4%
learning

Using new media 0% 20% 8% 4% 0% 6%
interdisciplinary 0% 0% 8% 0% 17% 5%
learning

Table 12: Percentages of the categories mentioned in part IV — whole sample and sample groups
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II. Instructions and questionnaire for the first round of Curricular Delphi Study in Georgia

Delphi -15869801093H 939w ™ 33eng35

0¢05L Lobgerdfonm MbogzgOliod g3 o, d9MEobol Msz0Lve MbogzgMLoE)gEHmb
5 936m30L bbgs §59Y356 Mbo3zgMliodg@gdmeb gmms, Bs@romneos

L59MHSTMMHOLM 330093530 LodMbgdOLTGBHY3IEM A3bsMEGdOL Fglobgd. 33¢93s
9360™39wo 36mgd@ob ~-PROFILE (Professional Reflection Oriented Focus on
Inquiry-based Learning and Education through Science) g®om-g@mo bsfoeros.
33w930L 0Bsb0s LodbgdoldYBHY39EM 25650 9doLETO LyBMYSMGdOL 0d
Bsfools sdm30q0egdgd0Ls s ImLsDMmGO9dOL odm© 33935, MMAgE0E3
349500 BOIM0s B5d96900LBYGY3ILM A9BsMEGOOL 3BM39U80 s 53

33193500 8mbsfoegdom  8999dw0s Lo Mma®o Hzarowo dgodsbmls
L5069d0LYBHYIGEM 29650 9dOL gob30m0gd5T0 .

30bMgmm, IMbsfforgmds doommm 33¢3580, G®MIgero MHodm©Ybody
Bofooliogsb 89agds. md396 o9 dg@sbowo {zwowo 3603369emgsbo 0gdbgds
33%930L 890939d0L>N30U.

331935 96mbodmEm0s . 33¢0g30L 3909BMB39EgMRIL SbMEM309EgdL dgMEobols
<603960L0G9EO.

33w930L 30Bsb0s g3960 dMbsforgmdom o35P0bMmm 9356y s
9053500 LEBMYSMYBOLHMZ0L BsdY6xBdOLTYBHY3J ™ Fobosmegdol Mg

313993H9dbg Mbs godsbz0e©al YIMHO®YdS.

9mb5(399900L 5399853900l F0Bb0m 351HYdOL G060 BTG Tgdv)ds3s.
3mbm3m, ™d3960 dmbsb@gdgd0 d9dgyo bsdo JoMOoMsEO sb3gdEolL dglsdsdolo
Bodmogoodmon:

L 5b3g9d@o: LHogwrgdol doamdgdo (Gl Mbs sgnmdbml Lolifsgerm 3Gmaqlo)

I sb3gd@o: bfagwgdol Jobss®lio, mgdgdo, Lygzombgdo s LsdgEbogmm bggHmgdo
(5 76> Loz mm)

L. 5b39dGo: mbfogergms 3n339¢396309gd0 ( ®s MBS 8ggdanml dcmbfogargls
Ufogargdol 898w93)-

L e
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Doy gboro 30mb3z9d0 gbgds 15-16 ool dmbfogerggdol bsdmbgdoldyGyzgwrm
L5690l B3Ol (MAMOG 36MBOW0S LJoMMN39wMT0 5T sbd30L MbfFogzerggdo
5000369096 89-9 3oL, 5699 SN gdgD Log5ePEYOMEIM obsmEgdSL).

30035HMdm 609M3L, HMIGeoi 839905 Lo B MLOBODBMYOOL FogowomnBY o
5h39690L, v H5 0gMEolbdgds MomMYM 9393096dEdo:

L

213gdGo: Logzwrgool domdgdo

(6L b ©9RwIbMUL Lslfsgarm 3Om3gLo)

180030/ _ dognosb gob3oMgdwyeos
333MbogHoM 53500900L ML ddody
6530900

II.
Ls30mbgdo s bdgEbogH ™ LEgHMdO ( M
60> 3obffogermom)

213gdGo: LHagzwrgdol dobss®lo, mgdgdo,

/80B55ML0/ _ 5d9056 359m0bsty,
0600369035605 Lagbom fobgdol
Lfogamgdos, OH®mam®3 dmmegdobmgob,
21939 Bgbom IMbosGWEGIdOLMZOU.
Lo FoMHMS 300l 3OHMGBI0IE0
MBsMgOOL gobgomsmgds.

II1. 5L39gdGo: mbFogergmes 3m339G9b30900 (
o 1bs 899demb Lsgewrgdol 9999)

/ 30839396305/ _ 35Lvbolidagdemdom
009300mb HMymO3 bo3MmsM, obg Lbgol
Logmabergl. 56 9909absl LagGmby.

999 mb MLOBODHMO Jo9OH0OS,
999 mb MbonGmbmo d3Hogzmgdol
39000439b0.
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dmbs399900
5. 30bMm30 IMbodbmm, MmIger XamnL 8093210369000.
9db0dbgo bMwMm© 9HMO L)X
5.1 dmlfogarg
5.2 LEHIbAGHO
5.3 05d09d9o dobagzegdgmo
5.4 3obffogzegdgo
5.5 996GHMM0 obfogzegdgero
5.6 ©05J3030L0 (9dB™m©o, )z mbgeo)
5.7 39360960
5.8 bbgo
6 Igan Bogobl bogzwrmdm?
30bMm3m, 506BOM® MM 96 Mdgbodg 3MELO
6.1 J080s - B39q06H030 Lolzmem 3mGLO
6.2 40805 - 359¢09M90ME0 3OLO
6.3 d0MEMY0d - B399 g06H030 Lobimem 3MMLO
6.4 00MEMYO0S - 25d0gMHJd)0 37IMLO
6.5 530035 - 399993030 Lol 3Mmem 399HLO
6.6 530035 - 9dw09gHxd9o 329OLO

93960 9e094EOMbMEo gmbEol dolsdsmmo:
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30mb356M0

093960 sBOOm, LYdMB9dOLTYEY39EM Zobosogdols MHMIgen

3399HJ0PY Mbo 3o85H30 L YMOIOLIOS WIZ6IO
935350 LyBMYsEMgdoLsmM30Ls?

I ] sb3gd@o: LHogegdol oamdgdo (ML «bs ©ogBwdbml Lsbfsgzerm 3Gm3gLo)

5 363 9JLGH0 S M5 LYTMEH03530Mm J0EYMTYB0 MBS I9EML LoBYAZESE
L50bgd0LYEBHY39w™ 393609690930l 25339000¢0qdL, A JmUfogzergls
9t0535¢080 53 IMROL J0TsMm™ FoBRbL 3BIMFBgLOMEo 0bEHIMYLO?
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II.

3139943 0: bz gdol Jobos®lio, 0999900, b30mbgdo s LsdgEbogMm bLygMmgdo. (

65 Mbs 3sLHogrmm)

L50bgd0LAYEHY39w™ 3936096909350 353806093 5 Bobs>MLL, 099d90L,

L53000bgdL s Mo L¥FY3b0gMHM LEgHMIOL MbEs BMBZIL
LodMB9gd0LAgE Y39 M 393609690900L Loligmerm 37OLO?
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I1I.

3139943 0: ImbHogugms 333939630900 ( B Mbs 899demb Lfsgzwgdol 999wgy)

L5096900L39EH Y39 3936096093900l Logergdolisls dmbfogzwggdols Mo
2B56900L> > Mo 33393 9630900L 49630m5MYdL MBS YMTML YMMsEYdS.
51939, ImLHogerggddo Mo G030l sdmM 30O gdgdoL (0MYdIgdgd0,
90003760 Bs300bgd0) Bsdmygoodgds 500l 360dzbgwmgzsbo
LodMB9gd0LAgE Y39 M 3936096960930l Lfogergdolsls.
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099 359300 ©5039 535300 IMLsDBMYdS, 56 960036y, gobmgm, J399mm
396053L90w BbX9MST0 Q9330D0SOM™.

950035 Qobom 33eg30L 30MH3ge gBe3do Imbsfowgmdolsm3zols. dgmy
993336 535380609000 M15dgb0dg 3306530 go3bMdgdm. 53 33¢g3580 Mg3960
9mbsfogmdom o sbTocmgdsls M§9300 Lsdmbgdolidg@yzgerm Laabgdol
LFo3agd0l 2563000560905U.

30LM3980 (oM@ gdqdL!
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