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All the results are presented in three groups according to the aims of the DiSSI project. These groups are:
(1) in-service teachers, (2) pre-service teachers and (3) lower secondary school students.

In-service teachers participated in the DiSSI project by engaging into voluntary seminars (on-line and in-
person), pre-service teachers participated through their obligatory and elective courses at their university
education, and lower secondary school students came to the informal educational environment at
KemikUm centre at Faculty of Education University of Ljubljana.

Firstly, the interpretation of the results for in-service teachers are presented.

RESULTS OF THE IMPLEMENTATION OF THE DISSI APPROACH INTO IN-
SERVICE TEACHER EDUCATION

A total of 81 in-service teachers participated in the DiSSI project during the 2022/23 academic year by
engaging in voluntary seminars (online and in-person).

Participating in-service teachers

Table 1. Gender structure of the sample
Frequency  Percent

Male 5 6.2
Female 76 93.8
Total 81 100.0

Based on the results presented in Table 1, it can be summarized that the majority of participating in-service
teachers (94%) were female, and only 5 of them were male.

Table 2. Work period of the teachers (IN = 81)

Years Frequency  Percent
1-5 56 69.0
6-10 8 9.9
11-15 7 8.6
16 - 20 5 6.2
21-25 4 4.9
26 — 30 1 1.3

The results in Table 2 show that nearly three-quarters of the in-service teachers have 1 to 5 years of
professional experience. 10% of the in-service teachers fall into the category with 6 to 10 years of
professional experience, while the remaining in-service teachers have more than 11 years of professional
experience. Thus, it can be concluded that most teachers participating in the study are younger, and quite
inexperienced science teachers.
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Table 3. Subjects taught by in-service teachers (IN = 81)

Subject Frequency  Percent
Biology 10 12.3
Chemistry 11 13.6
Home economics 6 7.4
Biology, Home economics 22 27.2
Biology, Chemistry 16 19.7
Biology, Chemistry, Home economics 6 7.4
Biology, Chemistry, Physics 2 2.5
Other 8 9.9

Most in-service teachers who participated in the study teach biology and home economics together (see
Table 3). This is followed by a group of in-service teachers who teach biology and chemistry together.
Further down we see that the percentages of in-service teachers teaching individual subjects (biology,
chemistry, home economics) are smaller. An even smaller percentage of in-service teachers are those who
teach three subjects together - the group that teaches biology, chemistry, and home economics. The
smallest percentage of in-service teachers are those who teach biology, chemistry, and physics — all three
subjects together.

Table 4. Participation in a professional training program (IN = 81)

Frequency Percent
Proactively, whenever an opportunity presents itself 35 43.2
Twice a year 25 30.9
Once a year 20 24.7
Very rarely - once every few years 1 1.2

The results in Table 4 show that more than half of the in-service teachers participate in a professional
training program at least once a year. The remaining majority of in-service teachers proactively participate
in professional training program when the opportunity presents itself. It is also worth noting that there is
only one in-service teacher who very rarely participates in professional training program.

The data were gathered by these instruments: (1) Pre-workshop questionnaire and (2) Post-workshop
questionnaire.
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Figure 1. Pre-workshop questionnaire for in-service teachers
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Figure 2. Post-workshop questionnaire for in-service teachers.
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How in-service teachers stimulate gifted lower secondary school students for

science?

Table 1. Implementation of additional activities for gifted students (N = 81)

Frequency Percent
Yes 49 60.5
No 32 39.5

The results in Table 1 show us the responses to the question, "Do in-service teachers implement additional activities
for gifted students?" The good news is that 60% of teachers do and 40% do not.

Table 2. Additional activities for gifted students that teachers usually provide

Frequency
Preparation for the chemistry competition 18
Project work (IBL) 15
Additional tasks 11
Experimental work 10
Additional lessons 8
Workshops, camps 7
Projects 5
Fieldwork 2
Visit to scientific and research institutions 3

*Teachers can provide more than one activity.

Table 2 contains descriptions of additional activities for gifted students. Each in-service teacher could write down

more additional activities. From the results obtained, it can be concluded that among the additional activities for the

gifted, the activity "preparation for chemistry competition" reached the highest percentage, followed by "project
<<

work with an IBL approach," “additional tasks”, “additional lessons”, “workshops”, and “camps”. Other activities
listed in Table 5 were represented in a smaller proportion.

Table 3. Implementation of activities for gifted students during regular classes (IN = 81)

Frequency Percent
Yes 51 63.0
No 30 37.0

The results show that more than 60% of in-service teachers in regular classes implement activities for gifted students.
The percentage of teachers who do not (37%) still seems high.
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Table 4. Description of activities for gifted students during regular classes (IN = 81)

Frequency
Additional tasks 26
More demanding tasks 9
Experimental work 8
Explanation to classmates 8
Help with experimental work 5
Additional literature 4

*Everyone could write more things.

Table 4 contains descriptions of activities for gifted students during regular classes. Each in-service teacher could
write down more additional activities. From the results obtained, it can be concluded that among the activities for
the gifted, the activity "additional tasks" reached the highest percentage, followed by "demanding tasks,"
“experimental work”, “explanation to classmates”, “help with experimental tasks”, and the last one “additional
literature™.

How well in-setrvice primary school teachers know IBSE — pre-workshop results

Table 1. In-service primary school teachers’ familiarity with the IBSE approach (IN = 81)

Very familiar ~ Familiar Not familiar ~ Not familiar at all
How familiar are you with I 7 63 10 1

IBSE? o 9 78 12 1

Table 1 shows that slightly less than 90% of in-service primary school teachers were familiar or very familiar with
the IBSE approach to science education before the DiSSI workshop implementation.

Table 2. In-service primary school teachers’ frequency of using IBSE in the past (IN = 81)

Very often Often Rarely Almost never
How often have you used f 2 34 40 5
IBSE in the past? P 3 42 49 6

The results in Table 2 show that the IBSE approach was used in the past by slightly less than half of the in-service
teachers participating in the study. The in-service primary school teachers mentioned using the IBSE approach often
or even very often. However, there is still a fairly large percentage of in-service teachers who have rarely or almost
never used the IBSE approach in their classrooms.

Table 3. In-service primary school teachers’ effectiveness with the IBSE approach for an average student (IN = 81)

Very effective  Effective  Not effective  Not effective at all

How effective is IBSE for an f 12 67 2 0
average student? P 15 %) 3 0

From the results obtained (see Table 3), it can be concluded that almost all in-service primary school teachers believe
that the IBSE approach is effective or very effective for students in their classrooms and it is not necessary for them
to be gifted. Only 3% of in-service teachers believe that the IBSE approach is not effective for the average student.
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Table 4. In-service primary school teachers’ effectiveness with the IBSE approach for a gifted student (IN = 81)

Very effective  Effective  Not effective  Not effective at all

How effective is IBSE for a I 63 18 0 0
gifted student? o 78 22 0 0

From the results in Table 4, it can be concluded that in-service primary school teachers are even more convinced of
the effectiveness of the IBSE approach for gifted students compared to average students. All respondents believe
that the IBSE approach is very effective or effective for gifted students.

Table 5. In-service primary school teachers’ competency of using IBSE in the class (IN = 81)

Very Poorly
Competent Incompetent
competent competent
How competent do you feel f 4 64 12 1
about using IBSE in your
class? o 5 79 15 1

Based on the results (Table 5), it can be summarized that 84% of the in-service primary school teachers consider
themselves competent or very competent in using the IBSE approach in their class. Most of the other in-service
teachers consider themselves poorly competent in applying the IBSE approach in their using and only 1% of the in-
service teachers consider themselves as incompetent in using the IBSE approach in their classroom.

Table 6. In-service primary school teachers' frequency encourages their students to ask questions (IN = 81)

Very often Often Rarely Almost never
How often do you f 23 46 11 1
encourage your students to
ask questions that you then /% 28 57 14 1

incorporate into the lesson?

Table 6 shows us the in-service primary school teachers' opinions on the question, "How often do you encourage
your students to ask questions that you then use in class?" From the results obtained, we can conclude that 85% of
teachers often or very often encourage their students to ask questions. 14% of teachers rarely do so and 1% of
teachers almost never encourage students to ask questions.
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Table 7. In-service primary school teachers help their students formulate questions (IN = 81)

Very often Often Rarely Almost never
How often do you help f 5 40 35 1
your students formulate
questions that can be f% 6 50 43 1

answered by an activity?

The results in Table 7 show that nearly 60% of in-service primary school chemistry teachers often or very often help
their students ask questions that can be answered by the activity. Slightly more than 40% of the in-service teachers
mostly leave the asking of questions to the students themselves, as they rarely help them ask questions. 1% of in-
service teachers almost never help students ask questions that can be answered by an activity. It can be concluded
that 1% of the teachers leave the students completely independent in the activities.

Table 8. In-service primary school teachers encouraging students to predict the results of experiments/observations
(N = 81)

Very often Often Rarely Almost never
How often do you encourage  f 23 48 10 0
your students to predict the
results of % 29 59 12 0

experiments/observations?

Comparing the results in Table 7 with the results in Table 8, we can say that in-service primary school chemistry
teachers more often encourage students to predict the results of experimental work/observations during activities
than help them ask questions. As many as 88% of in-service primary school teachers do this often or very often,
while 12% of in-service teachers rarely encourage students to predict the results of experimental work/observations.

Table 9. In-service primary school teachers involving students in research design (IN = 81)

Very often Often Rarely Almost never
How often do you involve f 3 35 38 5
your students in the design of P 4 43 47 6

the research?

Table 9 shows that almost half of the in-service primary school chemistry teachers (47%) often or even very often
involve their students in designing research. The same percentage of in-service primary school teachers rarely do so,
while 6% of in-service teachers almost never involve their students in designing research.

Table 10. In-service primary school teachers encourage students to do fair experiments (IN = 81)

Very often Often Rarely Almost never
How often do you encourage  f 8 41 30 2
your students to do fair
experiment where and when /% 10 50 37 3
appropriate?

From the results in Table 10, it can be concluded that 60% of in-service primary school chemistry teachers often or
very often encourage their students to do a fair experiment wherever and whenever necessary. Nearly 40% of in-
service primary school teachers rarely encourage their students to do fair experiment, while 3% of in-service teachers

almost never encourage their students to do so.
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Table 11. In-service primary school teachers encourage students to review results and observations (N = 81)

Very often Often Rarely Almost never
How often do you encourage  f 12 55 14 0
students to check their I 15 68 17 0

results and observations?

The results in Table 11 show that 83% of in-service primary school chemistry teachers often or very often encourage
their students to check results and observations. Other in-service teachers rarely encourage their students to check
their results and observations. Among the in-service primary school teachers who participated in the study, there is
no one who did not encourage their students to check their results and observations.

Table 12. In-service primary school teachers help their students organize and systematically manage their notes and
data (IN = 81)

Very often Often Rarely Almost never
How often do you help your f 26 42 13 0
students  organize  and
systematically manage their /% 32 52 16 0

notes and data?

The results show (see Table 12) that 84% of in-service primary school chemistry teachers often or very often help
their students maintain order and systematicity in notes and data. There is not a single in-service teacher who does
not do this. However, the 16% of in-service teachers who rarely help their students maintain order and systematicity
in their notes and data is noteworthy.

Table 13. In-service primary school teachers require their students to state the conclusions of their research (IN =
81)

Very often Often Rarely Almost never
How often do you require [ 26 42 13 0
your students to state the
conclusions of their /% 32 52 16 0
research?

The percentage distribution of in-service primary school chemistry teachers indicating how often they ask their
students to state the conclusions of their research (see Table 13) is very similar to the percentage distribution of the
frequency distribution in Table 18. Again, 16% of in-service primary school teachers rarely prompt their students to
do so, while 84% of in-service primary school teachers often, or very often, ask students to do so.
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Table 14. In-service primary school teachers require their students to verify that their conclusions are consistent
with the results (IN = 81)

Very often Often Rarely Almost never
How often do you require f 18 45 17 0
students to verify that their
conclusions are consistent /% 22 56 21 0

with the results?

From the results in Table 14, we can conclude that a good 20% of primary school chemistry teachers require students
very often to verify whether their conclusions are consistent with the results. 56% of the in-service primary school
teachers do this often, while 21% of the in-service primary school teachers do it rarely. It should be noted that
among the teachers who participated in the research, there is not even one who did not require students to do this.

Table 15. In-service primary school teachers care that students compare their predictions with results (IN = 81)

Very often Often Rarely Almost never
How often do you have f 17 47 15 2
students ~ compare  their I 21 53 13 3

predictions to the results?

Table 15 shows that almost a quarter of in-service primary school chemistry teachers very often care that students
compare their predictions with the results. An even larger percentage of in-service teachers (58%) take care of this
often. Among all in-service teachers who participated in the study, there are still 18% who rarely care and 3% who
unfortunately almost never care.

Table 16. In-service primary school teachers care that students report on their research (IN = 81)

Very often Often Rarely Almost never
How often do students f 10 46 23 2
report on their research? fo 12 57 28 3

From the results (see Table 106), it can be concluded that as many as 69% of in-service primary school chemistry
teachers often or very often ensure that students report on their research. Just over a quarter of the in-service primary
school teachers rarely do so, and 3% of the in-service teachers almost never do so.

Table 17. In-service primary school teachers care that students discuss during presentations (N = 81)

Very often Often Rarely Almost never
How often do students f 12 39 27 3
discuss during presentations? /% 15 48 23 4

From the results in Table 17, it can be concluded that 63% of in-service primary school chemistry teachers often or
very often care that students also discuss during the presentation. Among the in-service primary school teachers
who participated in the study, 23% rarely took care of this, while 4% never took care of it.
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Table 18. In-service primary school teachers care that students use different representations in their notes (IN = 81)

Very often Often Rarely Almost never
How often do you make sure  f 21 47 12 1
that students use different
representations in their notes I 2% 58 15 1

(note, drawing, diagram,
product...)?

In summary, 84% of in-service primary school chemistry teachers often or very often ensure that students use
different representations in their notes. 15% of in-service primary school teachers rarely care, while 1% of in-service
primary school teachers almost never care.

Table 19. In-service primary school teachers care that students notes contain final results (IN = 81)

Very often Often Rarely Almost never
How often do you ensure f 22 50 8 1
that student notes contain 17 27 62 10 1

final results?

It can be summarized that 89% of in-service primary school chemistry teachers often or very often take care, that
student notes contain final results. Only 10% of in-service primary school teachers are those who take care of this
rarely, and 1% are those who take care of it almost never.

How well in-service primary school teachers know IBSE — post-workshop
results

Table 1. In-service primary school teachers’ familiarity with the IBSE approach (IN = 81)

Very familiar  Familiar ~ Not familiar Not familiar at all
How familiar are you with ¥ 31 47 3 0
IBSE? 1o 38 58 4 0

The results in Table 1 show that almost all in-service primary school teachers are familiar or very familiar with IBSE
approach. Only 4% of in-service teachers feel that they are not familiar with the IBSE approach.

Table 2. In-service primary school teachers’ effectiveness with the IBSE approach for an average student (IN = 81)

Ver}f Effective Not effective Not effective at
effective all
How effective is IBSE for f 33 42 6 0
an average student? o 41 52 7 0

Table 2 shows in-service primary school teachers' opinions about how effective the IBSE approach is for the average
student. The results show that most in-service teachers who participated in the study believe that the IBSE approach
is effective or very effective for the average student. Only 7% of in-service teachers feel that the IBSE approach is
not effective for the average student.
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Table 3. In-service primary school teachers’ effectiveness with the IBSE approach for a gifted student (IN = 81)

Very Effective Not effective Not effective at
effective all
How effective is IBSE for a f 64 16 1 0
gifted student? o 79 20 1 0

Table 3 shows in-service primaty school teachers' opinions about the effectiveness of the IBSE approach for gifted
students. The results show that only 1% of in-service primary school teachers believe that the IBSE approach is not
effective for a gifted student. All other in-service teachers agree that the IBSE approach is effective or very effective
for gifted students.

Table 4. In-service primary school teachers’ competencies about using IBSE approach in the classroom (IN = 81)

Very Competent Poorly Incompetent
competent competent
How competent do you feel f 21 58 2 0
about using IBSE in your P 2% 71 3 0

class?

The results in Table 4 show that only 3% of the in-service primary school chemistry teachers consider themselves
poorly competent to use the IBSE approach in the classroom. All other in-service teachers feel that they are
competent or even very competent to use the IBSE approach in the classroom.

Table 5. In-service primary school teachers’ frequency of planning IBSE approach in the classroom (N = 81)

Very often Often Rarely Almost never
How often do you plan on f 8 64 9 0
using IBSE in your class? 1Yo 10 79 11 0

From the present results (see Table 5), it can be concluded that most in-service primary school teachers plan to use
the IBSE approach often in their classrooms. 10% of the in-service primary school teachers plan to use the IBSE
approach very often, while 11% plan to use it rarely. There are no in-service teachers who plan to use the IBSE
approach almost never in their classrooms.

Table 6. In-service primary school teachers’ frequency of planning IBSE approach with gifted students in the
classroom (IN = 81)

Very often Often Rarely Almost never
How often do you plan on f 24 51 6 0
using IBSE with gifted P 30 63 7 0

students?

From the results in Table 6, we can conclude that the percentage of in-service primary school teachers who use the
IBSE approach very often with gifted students is higher. Comparing the results of the frequency of using the IBSE
approach in the classroom (Table 10) with the results of using the IBSE approach with gifted students, the
percentage of those who use the IBSE approach often is also higher. Only slightly more than 5% of in-service
primary school teachers rarely use the IBSE approach with gifted students. It is commendable that there are none
among the in-service primary school teachers surveyed who do not use the IBSE approach with gifted students.
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What is in-service primary school teachers’ opinion about the DiSSI workshop
— post-workshop results?

Table 7. In-service primary school chemistry teachers’ agreement among teachers on selected statements after
workshop implementation.

Strongly Agree Neithq agree Disagree St.rongly
Statement agree nor disagree disagree
Today’s workshop  was f 40 33 5 1 2
thought provoking. fYo 49 41 6 1 3
Todays  workshop  was Vi 41 31 0 0 3
relevant to me. Yo 51 38 7 0 4
Today’s workshop will help f 38 36 4 1 2
me teach more effectively. 1Yo 47 44 5 1 3
Today’s workshop engaged Vi 40 35 3 2 1
and kept my interest. /7 49 43 4 3 1
Today’s workshop met its ¥ 40 37 3 0 1
stated objectives. %o 49 46 4 0 1

From the results in Table 7, it can be summarized that almost all in-service primary school chemistry teachers (90%)
agreed or totally agreed that the workshop was thought-provoking. Very similar results are observed in the evaluation
of the second statement, where most in-service primary school chemistry teachers agreed or totally agreed (89%0)
that the content of the workshop was relevant to them. Therefore, it can be concluded that the content of the
workshop conducted is interesting and current, as it seems to be important for in-service primary school chemistry
teachers.

In evaluating the statement ""Today's workshop will help me teach more effectively,” it can be summarized that a high
percentage of in-service primary school chemistry teachers agree or completely agree with this statement (91%).
The in-service primary school teachers expressed extremely high or very high agreement also with the fact that the
workshop engaged them and kept them interested. Here one can see that the IBL approach engaged and sustained
interest.

In evaluating the statement "Today's workshop met its stated objectives," it can be summarized that the workshop achieved
the set goals for the improvement of all in-service chemistry teachers in primary schools, with the exception of 5%.
It can also be concluded that the workshop was conducted with high quality and that the teachers enjoyed it.
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RESULTS OF THE IMPLEMENTATION OF THE DISSI APPROACH INTO PRE-
SERVICE CHEMISTRY TEACHER EDUCATION

1. Report on pre-service chemistry teachers’ activities in preparing DiSSI modules and

additional exercises for gifted students chemistry learning.

As part of a project for gifted students, pre-service chemistry teachers were actively involved in developing
DiSSI learning modules and contextual chemistry problem tasks following the approaches of inquiry-based
science education (IBSE).

DiSST learning modules with IBSE approach

Pre-setvice chemistry teachers (IN = 55; academic year 2019/2020 and 2020/2021) developed 55 DiSSI
modules targeted to deal with gifted students at lower and upper secondary school from different topic e.g.:
1) forensic chemistry, 2) chemistry in the gastronomy, 3) environmental chemistry, 4) green chemistry, and
5) chemistry of natural compounds. Students entered their DiSSI learning modules into the course's Moodle
online classroom.

Enrichment problems for gifted students

Pre-service chemistry teachers (N = 34; academic year 2019/2020 and 2020/2021) developed a set of
chemistry problems as an enrichment activity for gifted students. They worked to formulate contextual
chemistry problems that aligned with the specified operational learning objectives and knowledge standards
set forth in the primary and secondary school chemistry curriculum. Using this approach, they developed
a wide range of tasks covering various aspects of general chemistry, inorganic chemistry, and organic
chemistry. Students entered their DiSSI learning modules into the course's Moodle online classroom.

Other DISST activities with IBSE approach

1) Research projects (year 2021 and 2022): pre-service chemistry teachers (IN = 3) prepared three different

research projects on the topic of chemistry of natural compounds:

a) Study of the antioxidant capacity of piperine and other piperidine alkaloids in radical reactions in
bovine liver cells,

b) Repurposing citrus peel at chemistry class in secondary school

¢) Insecticidal effects of aqueous extracts of piperidine alkaloids and other secondary metabolites of
various species of pepper on the regulation and control of brown marbled stink bug (Halyomorpha
halys L.).




® fi
.>X<. D i S S I . Univerza v Ljubljani

2. Report on primary school teacher education — course “Teaching Science”

Altogether 74 pre-service primary school teachers (3 year of university education at the faculty of
Education, University of Ljubljana) participated in the implementation of IBSE into their education - course
“Teaching Science” — laboratory work in academic year 2021/22 and 2022/23.

Sample of pre-service primary school teachers

Table 1. Gender structure of the sample.
Frequency  Percent

Male 3 4.1
Female 71 95.9
Total 74 100.0

Based on the results presented in Table 1, it can be summarized that the majority of participating pre-
service teachers (96%) were female. Less than 5% of the participating teachers in the sample were male.

Table 2. Pre-service primary school teachers’ self-report about their identification being gifted in previous
schooling.
Frequency  Percent

Yes 28 37.8
No 46 62.2
Total 74 100.0

Pre-service primary school teachers were also asked if they were identified as gifted in previous schooling
— primary school and lower and upper secondary school. It is shown in table 2, that about 38% of students
were identified as gifted according to their self-report (see Table 2).




¥ DiSSI

The data were gathered by these instruments:

Vprasalnik za ucitelje

Zapisite svojo kodo Prva trika imena maters:
Prva érka imena ofeta:
Hisna ftevilka:
Starost v letih
Spol T moski [0 Zenski [0 druge
Koliko let 22 poudujete
Katere predmete pouéujete?

Kako pogesto se udeleZujete stalnega | Zela redko — enkrat na nekaj let
strokovnega izobraZevania iz svojega 1x na leto

strokovnega podrodja? 2x na leto
Samainiciativno, vedno kadar se ponudi priloZnost.

Ali poskusite identificrati nadarjene |- da O ne

uéence za naravoslovje?

Ali z nadarjenimi u€endi izvajate O da O ne

dodatne [obogatitvens) dejavnosti?

Ce da, katere?

Ali med obicajnim poukom poskrbite | ] da O ne

za dedatne aktivnosti za nadarjene

uéence?

Ce da, kako?

Pred-delavnico vprasanja

1 Kako dobro poznate metodo ufenja naravoslovja z raziskovanjem?
Zelo dobro Dobro Slabo Me poznam

2. Kako pogosto uporzbljate metodo ucenja naravosloviz z raziskovanjem pri pouku?
Zelo pogosto Pogosto Redko kdzj Skoraj nikoli

2. Kako udinkovita je metodz ulenja naravoslovia z raziskovanjem za povpretnega utenca?
Zelo udinkovita Kar udinkovita Slabo uinkovita Neudinkovita

4. Kako udinkovita je metodz uéenja naravoslovia z raziskovanjem za poudevanje nadarjenega ufenca?
Zelo uéinkovita Kar uginkovita Slabo uinkovita Neudinkovita

5 Glede na vase kompetence, kako se pofutite pri uporabi metode ufenja naravoslovjz z raziskovanjem
pri pouku?
Popolnoma kompetenten  Kar kompetenten slabo kompetenten  Nekompetenten

Figure 1. Pre-workshop questionnaire.

.
1. Kako dobro poznate metodo ufenja naravoslovja z raziskovanjem po danasnji delavnici?
Zelo dobro Dobro Slabo Ne poznam

2. Kako utinkovita je metoda u€enjza naravoslovia z raziskovanjem, ki ste jo spoznzli na danasnji
delavnici, za povprednega uenca?
Zelo uginkovita Kar uginkovita Slabo uginkovita Neudinkovita

3. Kako utinkovita je metoda ucenja naravoslovia z raziskovanjem, ki ste jo spoznali na danadnji
delavnidi, za nadarjenega ufenca?
Zelo udinkovita Kar udinkovita Slabo udinkovita Neudinkovita

4. Glede na vase kompetence, kako se pofutite pri uporabi metode uéenja z raziskovanjem naravoslovia
pri pouku, po danasnji delavnic?
Popolnoma kompetenten  Kar kompetenten slabo kompetenten  Nekompetenten

5. Kako pogosto nameravate uporabljati metodo uenja naravesloviz z raziskovanjem pri pouku, po
danadnji delavnici?
Zelo pogosto Pagosto Redko kdaj Skoraj nikoli

6. Kako pogosto nameravate uporabljati metodo ugenja naravoslovia z raziskovanjem pri naravoslovnih

dejavnostih za nadarjene ufence?
Zelo pogosto Pogosto Redko kdaj Skoraj nikoli

7. Dolotite stopnjo strinjanja s trditvami o danasnji delavnici:

Pop
Ne
Popol ol
Se str "2
noma stri Heo s ma
Trditev = o aI dlo |:_| s
strinj - en - ne
am strin
58 -
jam

Aktivnosti delavnice so spodbudile moje razmisanje o metodi
uenja naravoslovia z raziskovanjem.

Wsebina delavnice se mi je zdela relevantna za moje delo.

Spoznanjz pridobljena na delavnici mi bodo pomagala uinkoviteje
poutievati naravoslovie.

Delavnicz je bila dobro organizirana.

Aktivnosti nz delawnici so stalno vzdrfevale moje zanimanje za
vsebino.

Delavnica je dosegla svoj namen.

Figure 2. Post-workshop questionnaire.
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How well pre-service primary school teachers know IBSE — pre-workshop

results.

Table 1. Pre-service primary school teachers’ familiarity with the IBSE approach.

Very Not familiar ~ Not familiar at
familiar Familiar all
How familiar are you ¥ 0 35 38 1
with IBSE? o 0 47 51

It can be seen in the table that not even 50% of pre-service primary school teachers are not familiar with
the IBSE approach in science education prior to the DiSSI workshop implementation.

Table 2. Pre-service primary school teachers’ frequency of using IBSE in the past.

Very often  Often Rarely Almost never
How often have you used ¥ 0 19 46 9
IBSE in the past? o 0 26 62 12

The results in Table 2 indicate that in the past, only a little over a quarter of teachers frequently used the
IBSE approach. Significantly more than half of the pre-service primary school teachers used the IBSE
approach rarely (62%), while around 10% mostly never used it.

Table 3. Pre-service primary school teachers’ competency of using IBSE in the class.

Very Competent Poorly Incompetent
competent competent
How competent do you f 0 31 38 5
feel about using IBSE in o 0 A 51 .

your class?

Based on the obtained results (Table 3), it can be summarized that a little over half of the pre-service
primary school teachers consider themselves pootly competent in using the IBSE approach in their
classrooms. Among the pre-service primary school teachers, the prevailing group believes they are
adequately competent in using the IBSE approach, while 7% of pre-service primary school teachers
consider themselves incompetent in using the IBSE approach in their classrooms. The table of results also
indicates that no pre-service primary school teachers expressed the opinion of being very competent in
using the IBSE approach in the classroom.
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What is pre-service primary school teachers’ opinion about the DiSSI workshop
— post-workshop results?

Table 1. Pre-service primary school teachers’ familiarity with the IBSE approach.

Very Not familiar ~ Not familiar at
familiar Familiar all
How familiar are you ¥ 34 40 0 0
with IBSE? o 46 54 0 0

It can be concluded that the familiarity of the IBSE approach significantly improves after attending a pre-
service primary school teachers’ workshop. Almost half of them now perceive the content as very familiar.
The percentage of pre-service primary school teachers who consider themselves familiar with the content
of the IBSE approach has also increased. It is worth emphasizing that an important result is that none of
the pre-service primary school teachers find the content of the IBSE approach not familiar or not familiar
at all after attending the workshop.

Table 2. Pre-service primary school teachers’ effectiveness with the IBSE approach for an average student.

Very . Not Not effective at
effective Bfective effective all
How effective is IBSE I 38 35 1 0
for an average student? %o 51 47 2 0

From the results obtained, it can be concluded that more than half of the pre-service primary school
teachers believe that the IBSE approach is very effective for the average student. The remaining slightly
less than half also believe that the IBSE approach is effective for the average student. Only 2% of pre-
service primary school teachers believe the IBSE approach is not effective for the average student.

Table 3. Pre-service primary school teachers’ effectiveness with the IBSE approach for a gifted student.

Very . Not Not effective at
effective Effective effective all
How effective is IBSE I 44 27 3 0
for a gifted student? o 60 36 4 0

From the results in Table 3, it can be concluded that pre-service primary school teachers are even more
convinced of the effectiveness of the IBSE approach for gifted students compared to average students. In
fact, 96% of the respondents believe that the IBSE approach is very effective or effective for gifted students.
Only 4% of respondents believe that the IBSE approach is not effective for gifted students. Among the
teachers surveyed, there is no one who believes that the IBSE approach is not at all effective for gifted
students.
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Table 4. Pre-service primary school teachers’ competencies about using IBSE approach in the classroom.

Very Competent Poorly Incompetent
competent competent
How competent do you f 10 62 2 0
teel about using IBSE in P 13 84 3 0

your class?

The results in Table 4 show that only slightly more than 10% of the surveyed pre-service primary school
teachers believe that they use the IBSE approach with high competence. The majority of pre-service
primary school teachers (84%) believe they are competent in using the IBSE approach. Less than 5% of
the teachers surveyed consider themselves to be pootly competent in implementing the IBSE approach in
the classroom. It is noteworthy that none of the pre-service primary school teachers surveyed felt that they
were incompetent in applying the IBSE approach in the classroom.

Table 5. Pre-service primary school teachers’ frequency of planning IBSE approach in the classroom.

Very often Often Rarely Almost never
How often do you plan ¥ 8 60 5 1
on using IBSE in your /% 11 31 - 1

class?

Based on the present results, it can be concluded that the majority of pre-service primary school teachers
plan to use the IBSE approach often in their classrooms. About 10% of the pre-service primary school
teachers plan to use the IBSE approach very often, while less than 10% plan to use it rarely. Unfortunately,
among the pre-service primary school teachers surveyed, there are also those (1%) who almost never plan
to incorporate the IBSE approach in their classrooms.

Table 6. Pre-service primary school teachers’ frequency of planning IBSE approach with gifted students in
the classroom.

Very often  Often Rarely Almost never
How often do you plan I 22 47 5 0
on using IBSE with I 30 63 - 0

gifted students?

From the results in Table 6, we can conclude that the percentage of pre-service primary school teachers
who use the IBSE approach very often with gifted students is significantly higher. Comparing the results
of the frequency of using the IBSE approach in the classroom (Table 5) with the results of using the IBSE
approach with gifted students, the percentage of those who use the IBSE approach often is also higher.
Only slightly more than 5% of pre-service primary school teachers rarely use the IBSE approach with gifted
students. It is commendable that there are none among the pre-service primary school teachers surveyed
who do not use the IBSE approach with gifted students.
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Table 7. Pre-service primary school teachers’ agreement among teachers on selected statements after
workshop implementation.

Strongly Agree Neithc?r agree Disagree S'Frongly
Statement agree nor disagree disagree
Today’s workshop was o 34 37 2 1 0
thought provoking. 1Yo 46 50 3 1 0
Today’s workshop was /39 32 2 1 0
relevant to me. 1Yo 53 43 3 1 0
Today’s workshop will /35 36 2 1 0
help me teach more
effgctively. % 47 49 3 ! 0
Today’s workshop I 28 38 7 1 0
.engaged and kept my P 33 51 10 1 0
interest.

From the results in Table 7, it can be summarized that the surveyed pre-service primary school teachers
largely agree or totally agree with all the statements. The highest percentage of the surveyed pre-service
primary school teachers (10%) neither agree nor disagree with the statement "Todays workshop engaged and
kept my interest.”. 1t is important to note that none of the pre-service primary school teachers surveyed
strongly disagreed with any of the statements.
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RESULTS OF THE IMPLEMENTATION OF THE DISSI APPROACH INTO
INFORMAL LOWER SECONDARY SCHOOL STUDENTS’ CHEMISTRY EDUCATION

Sample of lower secondary school students

The data were gathered by these instruments:

Vpragalnik za u€ence pred laboratorijske dejavnostjo
Draga/i uenkajufenec,
s tem vpraZalnikom bi radi izvedeli tveje mnenje o kemiji. Pravilnih ali napaénih edgovorov ni. Prosimo, odgovarjaj

tako, kot ti resniéno mislié in ne take, kot mislis, da feli tvoj ufitelj. Vprasalnik je anonimen, take da nihfe ne bo izvedel
kako si odgovarjal/a. Najlep3a hvala za tvej trud in sodelovanje!

Starost v letih
Spol T mozki |—] Fenski =] drugo
Razred
Ali si prepoznan kot nadarjen uéenec? T da ne 4
Ali menis, da si nadarjen za kemijo? J da ne J
Kakina je bila tvaja ocena pri kemiji/naravoslovju 1 2 3 4 5
lani?
Kakino ocenc predvidevas bos imel pri kemiji letos? 1 2 3 4 5
Izpolni zaletnica imena mame zadetnica tvojega imena hi3na 3tevilka
Oznati, koliko se strinja3 z naslednjimi trditvami {v vsaki vrstici izberi samo en kvadratek tako, da zapises X).
Zelse | Se | Seme Ie:’:e
strinjam | strinjam strinjam s
1. | Ugivam ob ufenju kemijskih vsebin.
2. | Rad berem o kemiji
3. | Rad redujem kemijske probleme.
4. | Rad pridobivam novo kemijsko znanje.
5| Zanima me uéenje kemije.
5 Nameravamn opravijati poklic, pri katerem bom
~__| moral uporabljati kemijsko znanje.
7 Menim, da mi bo uspeh pri kemiji pomagal pri
" | zaposlitvi.
P Starii bi bili zadovoljni, &2 bi imel poklic, kjer bi
~ | uporabljal kemijsko znanje.
3. | Zanimajo me poklici, ki uporabljajo kemijo.
10 | Imam vzornika, ki opravijz ali je opravijal poklic, ki
uporablja kemijo.
11 | ¥ pogovoru s élovekom, ki opravja poklic, ki
uporablja kemijo, bi se podutil lazadno.
12 | Imam sorodnika, ki opravija poklic, ki uporablja
kemijo.
13 | Ugenje zahtevnih kemijskih vsebin mi ne povzrofa
vedjinteiav.
14. | Vedno dobro odgovorim na vpraganja pri pisnih
preizkusih znanja pri kemiji.
15. N . .
Hitro se naudim snov pri kemiji.
16 - . -
Kemijske vsebine s& mi zdijo enostawne.

Figure 1. Pre-workshop questionnaire for lower secondary students.
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Vprazalnik za u€encefdijake po laboratorijski dejavnosti

Draga/i utenks /utenec,

s tem vpraZzlnikom bi radi izvedeli tvoje mnenje o danainjih aktivnostih. Pravilnih zli napzénih odgovorow ni. Prosima,
odgovarjzj take, kot si ti resniéne milis in ne tako, kot mishi, da
ne oo fzvedel kako si odgovarjal/a. Majlepiz hvala 2z woj tred in sodelovanjs!

elj. wpraialnik je anonimen, tako da nince o . . e N )
Naslednje trditve s= nanasajo na raziskovalne delo. Kaj drii, ko pomislis na urs kemije?

Starostv letih Kaj dri, ke pomislié na ure kemije v $ali? E Ne
spol [ modki [0 senski [T druzo 12, Pripouku kemije smo se 3e udili tako, da smo izvejali raziskovalng delo. O
Faired 13,V kolikor ste pri kemiji izvajali raziskovalno delo, oznatite, kollkokrat v folskem letu ste
ali si prepoznan kot nadarjen uéenec? O sz e towrstne dejavnosti izvajali.
Ali menis, da si nadarjen za kemijo? | de ned O 0 0
Ali 5i se |etos udeledil tekmovanja iz kemije? | J folskega U regijshega U driavneza D) ne L~z 24rst 3 do Sekrat vet kot 5-krat
KakEnz je bila tvoja ocena pri kemiji/naravoslovju lani? i 2 F 4 &
< e e _"'f S=h 1a.  Pripouku kemijs smoizvajali eksperimente na osnovi raziskovalnega dela O 0O
kzkino oceno predvidevas bos imel prikemijiletos? | 1 2z 3 4 5 .
tzpoini zatztnica imena mame zatetnica tvojega imena hizna Etevilka 15, Razskovaing delo smo zvajali tusi pri drugih pradmetin, ne le pri kemij. o o
e da, pri katerih:
Oznai, koliko se strinjaf z naslednjimi trditvami (v vsaki vrstici izberi samo en kvadratek tako, da zapises X|. 15, violior ste pe kekinem orugem predmets fzvajal reziskousing delo, oanatics, kallkokrar v
Zelo s= se Nevem | S=ne [ Zelosene Solskem letu ste tovrstne dejavnost izvajali.
strinjam | strinfam strinjam | strinjam
3 Danainje  kemizke  aktivnosti so bile i 1-gli 2-hrat [} 3 do 5-krat ] wet kot 5-krat
" | zemimive
z Cbravneva uéne snovi na teh  kemijskih ‘0znati, koliko se strinjas z naslednjimi trditvami {v vsaki vrstici izberi samo en kvadratek tako, da zapifes X},
aktivnostih je bila zahtevna. Zelo se
Bri danzinjih kemijskin sktvnostih sem GilE Zelo s Se sene ne
Zhrenia strinjsm | strinjam | strinam | o
a Danes mi je bile priletno pri kemijskih 17. | Zafetrz zgodbe me je zamimalz in zato sem Islel/z
aktivnostih. raziskovlnim delom poiskati reditev.
g, | Danes sem dobro razumel/a, kar smo se uiili 18. | nislim, ¢a je dobro, da smo imeli prilcinost izvajat
pri teh kemijskih aktivnostih. rariskovaing delo
s | Danainie kemijske ktivnost so se mi 2dele 19. | Raziskovalno delo j= 5 bolj spodbudilo moje zenimanje za
zzbavne. eksperimente.
| Pridanainjin kemiskin skivnostin se je velike 20. | Raziskovalno delo me je spodbudilo, dz sem izvajal/a
dogajalo, bilo je pestro. eksperimente brez pomodi uditeljz.
5 | DEnes s=m bilfa pri kemijskih aktivnostih 21. | Z raziskovalnim delom sem imelfa e vejc Ielo, da bi
od zaéstka do konca izvedel/a k3 je ozad)e eksperimenta
Ine snovi pri danaznjin kemijskin 2 ) )
aktivnostih me je pritegnilz k sodelovanju. Razumel/z sem raziskovalng dela.
10, | 2=lim se peglobiti v podrobnosti uéne snovi, ki 35|
smo jo obransvai pri teh kemiskih Raziskovaing delo je bilo zame 2zhtevno.
aktivnostih. = - .
* | Brez tefav sem razumelfa raziskovalng vprafanja.
11, Fo lastei frbiri napidi 1 stear, ki o bile v te] kemijski 2ktiviost zzte nzjbolj zanimive: 25. | Nakrtovanje raziskovalnegz delz na cznovi raziskovalnega
. wpraianja je bilo zahtevno,
26. | Priprava potrebifin 22 nzértovano eksperimentzing delo je
bilz zahtavna.
27. | Mestanino  sem  wedelfa, ks je  potrsbno  or
2. eksperimentalnem delu meriti in/ali opazovati.
28. | N2 osnovi meritev infali opazovanja sem encstavng
segovarils na razishovalno vpradznjs.

29. i N . N N
zakljulki raziskovalnega delz so mi bili popolnoma jasn
30. P 3 - P
Ni bilo tefko skrbeti za varnost pri izvajanju poskusov.

Figure 2. Post-workshop questionnaire for lower secondary students.

Analysis of the individual interest influencing students’ attitudes towards IBSE, their situational
interest, and their interest in science carers

To explore how students’ individual interest effects their attitude towards IBSE, their situational interest,
and their interest in science carers, one-way ANOVA was used. Students were divided into three groups
based on their individual interest for chemistry (Group 1: low interest, Group 2: medium interest, Group
three: high interest). The difference in students’ attitude towards IBSE between the three groups is
statistically significant (F(2, 258) = 26.084; p < .050). Post hoc comparisons using Tukey HSD showed that
there is a statistically significant difference (p = .000) between the mean scores for Group 1 (M = 19.02;
SD = 3.00) and Group 3 (M = 23.03; §D = 2.48), between Group 2 (M = 20.81; §D = 2.83) and Group 3
(p < .050), and also between Group 1 and Group 2 (p < .050).

When comparing students’ interest in science carers it was found that there is a significant difference
between the three groups (F(2, 256) = 44.489; p < .050). Tukey HSD post hoc test showed a statistically
significant difference (p < .000) between the mean scores for Group 1 (M = 17.54; §D = 5.12) and Group
3 (M= 26.21; SD = 3.79), between Group 2 (M = 21.13; §D = 4.81) and Group 3, and also between Group
1 and Group 2.
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Significant difference was also found when comparing situational interest between the three groups (F(2,
254) = 24.344; p < .050). Tukey HSD post hoc test showed a statistically significant difference (p < .050)
between the mean scores for Group 1 (M = 33.68; SD = 6.16) and Group 3 (M = 41.54; SD = 4.08),
between Group 2 (M = 37.92; §D = 5.72) and Group 3 (p < .050), and also between Group 1 and Group
2 was not significant (p < .050).

Table 1: ANOVA between the three groups based on their individual interest for learning chemistry and
their attitude towards IBSE, profession interest and situational interest.

df, df F P
Attitude towards IBSE 2,258 26.084 <.050
Interest in science carers 2,256 44.489 <.050
Situational interest? 2,254 24.344 <.050

“The test of homogeneity of variances was statistically significant (F(2, 258) = 3.923; p < 0.050), so the
Welch test of equality of means was applied.

Analysis of the autonomous motivation influencing students’ attitudes towards IBSE, their
situational interest, and their interest in science carers

To explore how students’ autonomous motivation for learning chemistry effects their attitude towards
IBSE, their situational interest, and their interest in science carers, one-way ANOVA was used. Students
were divided into three groups based on their autonomous motivation for learning chemistry (Group 1:
low autonomous motivation, Group 2: average autonomous motivation, Group three: high autonomous
motivation). The difference in students’ attitude towards IBSE between the three groups is statistically
significant (F(2, 259) = 21.805; p < .050). Post hoc comparisons using Tukey HSD showed that there is a
statistically significant difference (p < .050) between the mean scores for Group 1 (M = 19.00; §D = 3.10)
and Group 3 (M = 23.18; §D = 2.09), between Group 2 (M = 21.02; §D = 2.90) and Group 3 (p < .050),
and also between Group 1 and Group 2 (p < .050).

When comparing students’ interest in science carers it was found that there is a significant difference
between the three groups (F(2, 257) = 35.513; p < .050). Tukey HSD post hoc test showed a statistically
significant difference (p < .050) between the mean scores for Group 1 (M = 17.44; §D = 5.22) and Group
3 (M= 26.46; SD = 4.63), between Group 2 (M = 21.53; §D = 4.73) and Group 3, and also between Group
1 and Group 2.

Significant difference was also found when comparing situational interest between the three groups (F(2,
255) = 14.557; p < .050). Tukey HSD post hoc test showed a statistically significant difference (p < .050)
between the mean scores for Group 1 (M = 34.73; SD = 3.11) and Group 3 (M = 41.66; SD = 3.50),
between Group 2 (M = 38.03; SD = 5.80) and Group 3 (p < .050) and also between Group 1 and Group 2
(» < .050).
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Table 2: ANOVA between the three groups based on their autonomous motivation for learning chemistry
and their attitude towards IBSE, profession interest and situational interest.

df, df F P
Attitude towards IBSE 2,259 21.805 <.050
Interest in science carers 2,257 35.513 <.050
Situational interest? 2,255 14.557 <.050

“The test of homogeneity of variances was statistically significant (F(2, 255) = 4.993; p < 0.050), so the
Welch test of equality of means was applied.

Analysis of the controlled motivation influencing students’ attitudes towards IBSE, their
situational interest, and their interest in science carers

To explore how students’ controlled motivation for learning chemistry effects their attitude towards IBSE,
their situational interest, and their interest in science carers, one-way ANOVA was used. Students were
divided into three groups based on their controlled motivation for learning chemistry (Group 1: low
controlled motivation, Group 2: average controlled motivation, Group three: high controlled motivation).
There was no significant difference when comparing students’ attitude towards IBSE (F(2, 260) = 2.071; p
=.128).

When comparing students’ interest in science carers t it was found that there is a significant difference
between the three groups (F(2, 258) = 4.710; p < .050). Tukey HSD post hoc test showed a statistically
significant difference (p < .050) between the mean scores for Group 1 (M = 18.97; §D = 6.54) and Group
3 (M = 22.68; D = 4.70), and also between Group 1 and Group 2 (M = 21.83; §D = 5.23). There was no
significant difference between mean scores for Group 2 and Group 3.

There was no significant difference comparing situational interest between the three groups (F(2, 256) =
TT7; p = 401).

Table 3: ANOVA between the three groups based on their controlled motivation for learning chemistry
and their attitude towards IBSE, profession interest and situational interest.

df, df F P
Attitude towards IBSE 2, 260 2.071 128
Interest in science carers 2,258 4.710 <.050
Situational interest 2, 256 .545 .580

The analysis of the differences between students’ attitudes towards IBSE, attitude towards IBSE
phases, their situational interest before and after DiSSI modules adaptations

No significant differences were found between students who attended our workshops before and after

adaptations in their attitude towards IBSE (# = -.437, df = 134, p = .663), attitude towards IBSE phases (¢
=-1.750, df = 133, p = .082), their situational interest (# = -.690, df = 131, p = .488).
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The analysis of the students’ gender influencing their attitudes towards IBSE, situational interest,
individual interest, autonomous motivation, controlled motivation

No significant differences were found between boys and gitls in their attitude towards IBSE (7 = -1.466, df
= 257, p = .144), situational interest (# = -.425, df = 196.7, p = .671), individual interest (# = 1.589, df =
226.368, p = .113), autonomous motivation (# = .893, df = 236.324, p = .373) and controlled motivation (¢
= .160, df = 258, p = .873).

The analysis of the students’ giftedness influencing their attitudes towards IBSE, situational
interest, individual interest, autonomous motivation, controlled motivation

When comparing gifted and non-gifted students, significant difference was found between the groups in
their autonomous motivation (# = 3.514, df = 260, p < .050). The gifted had a higher mean score (M =
19.56, SD = 2.98) than the non-gifted (M = 18.41, §D = 3.50). Significant difference was also found in
their individual interest (# = 4.599, df = 259, p < .050), where the gifted showed more interest (M = 19.53,
SD = 3.72) than the non-gifted (M = 17.26, SD = 4.09). Significant difference was found in their attitude
towards IBSE (7 = 2.365, df = 260, p < .050), where the gifted showed a more positive attitude towards
IBSE (M = 21.55, §D = 2.57) than the non-gifted (M = 20.65, §D = 3.31) and also in their situational
interest (¢ = 2.507, df = 256, p < .050) where the gifted showed higher interest (M = 39.16, §D = 5.29) than
the non-gifted (M = 37.29, §D = 6.29).

On the other hand, no significant differences were found between the gifted and non-gifted students in
their controlled motivation (# = 4.599, df = 246.0, p = .542).

The analysis of the students’ giftedness for chemistry influencing their attitudes towards IBSE,
situational interest, individual interest, autonomous motivation, controlled motivation

When comparing students who think they’re are gifted for chemistry and those who don’t, significant
difference was found between the groups in their autonomous motivation (# = 5.196, df = 260, p < .050).
Those who think they’re gifted for chemistry had a higher mean score (M = 20.18, §D = 2.80) than those
who don’t (M = 18.15, §D = 2.80). Significant difference was also found in their individual interest (# =
7.311, df = 259, p < .050), where those who think they’re gifted for chemistry showed more interest (M =
20.11, SD = 3.51) than those who don’t (M = 16.71, §D = 3.89). Significant difference was also found in
their situational interest (# = 3.454, df = 257, p < .050) where those who think they’re gifted for chemistry
showed more interest (M = 39.44, §D = 5.50) than those who don’t (M = 36.92, §D = 6.08). Significant
difference was also found in their attitude towards IBSE (# = 3.724, df = 260, p < .050), where those who
think they’re gifted for chemistry showed a more positive attitude (M = 21.79, §D = 2.68) than those who
don’t (M = 20.42, §D = 3.18).

No significant differences were found between the groups in their controlled motivation (# = -.682, df =
261, p = .490).
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The analysis of the students’ previous experiences with IBSE in school influencing their attitudes
towards IBSE, situational interest, individual interest, autonomous motivation, controlled
motivation

When comparing students who had previous experience with IBSE in school and those who didn’t,
significant difference was found between the groups in their autonomous motivation (7 = 2.240, df = 260,
» <.050). Students who had previous experience with IBSE in school had a higher mean score (M = 19.31,
SD = 3.04) than those who didn’t (M = 17.88, §D = 4.29). Significant difference was also found in their
individual interest (# = 2.839, df = 259, p < .050), where the gifted showed more interest (M = 18.57, §D =
3.85) than the non-gifted (M = 16.78, §D = 4.71).

On the other hand, no significant differences were found between the two groups in their attitude towards
IBSE (r = .931, df = 261, p = .353), situational interest (# = .520, df = 256, p = .604), and controlled
motivation (7 = 1.344, df = 261, p = .180).
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Table 4. Pre-workshop students’ agreements with selected items.

Strongly Agree Neith(?r agree Disagree SFrongly
Statement agree nor disagree disagree
I generally have fun when f 50 136 56 15 7
I am learning chemistry /% 18.9 51.5 21.2 5.7 2.7
I like to read about fo 22 101 81 47 13
chemistry. f% 8.3 38.3 30.7 17.8 4.9
I am happy doing 48 95 73 38 8
chemistry problems. % 183 36.3 27.9 14.5 3.1
I enjoy acquiring new I 78 125 44 12 5
knowledge in chemistry. % 29.5 47.3 16.7 4.5 1.9
I am interested in I 57 111 58 28 10
learning about o a6 420 22.0 10.6 3.8
chemistry.
I plan to use chemistry in f 24 40 117 50 32
my future career. 1Yo 9.1 15.2 44.5 19.0 12.2
If I do well in chemistry ;o 34 66 106 38 19
classes, it will helpmein 5 =59 o5 40.3 14.4 7.2
my future career.
My parents would like it f 33 63 129 25 14
if 1 choose a career - qp5 39 48.9 9.5 5.3
related to chemistry.
I am interested in careers f 30 87 72 53 22
that use chemistry. 7% 114 33.0 27.3 20.1 8.3
I have a role model in a f 30 41 51 89 52
chemistry career. 7% 114 15.6 19.4 33.8 19.8
I would feel comfortable f 28 104 93 28 11
talking to people who
work in  chemistty /%  10.6 39.4 35.2 10.6 4.2
careers.
I know of someone in I 58 47 38 70 51
my family who uses 5, 17.8 14.4 26.5 19.3
chemistry in their career.
Learning advanced 37 110 59 39 18
chemistry topics would 5 =y, 00 4y 22.3 14.8 6.8
be easy for me.
I can usually give good 36 108 71 42 7
answers to test questions 5 436 409 26.9 15.9 2.7
on chemistry topic.
I learn chemistry topics I 05 117 42 28 12
quickly. S/ 24.6 44.3 15.9 10.6 4.5
Chemistry topics are 30 99 72 46 17
easy for me. e 114 37.5 27.3 17.4 0.4
When I am being taught f 48 140 42 29 5
chemistry, I can
understand the concepts /%  18.2 53.0 15.9 11.0 1.9

very well.
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I can easily understand
new ideas in chemistry.

P

38
14.4

110
41.7

70
26.5

37
14.0

3.4

I participate actively in
chemistry class because 1
teel like it’s a good way
to improve my
understanding of the
material.

Y2

90

34.1

121

45.8

40

15.2

10

3.8

1.1

I participate actively in
chemistry class because
others might think badly
of me if I didn’t.

P%

3.4

19

7.2

47

17.8

118

44.7

71

26.9

I participate actively in
chemistry class because a
solid understanding of
chemistry is important to
my intellectual growth

P

62

23.6

126

47.9

52

19.8

18

6.8

1.9

I am likely to follow my
instructor’s  suggestions
for studying chemistry
because I would get a

bad grade if I didn’t do
what she suggests.

VZ

50

18.9

110

41.7

55

20.8

37

14.0

12

4.5

I am likely to follow my
instructor’s  suggestions
for studying chemistry
because 1 am worried
that I am not going to
perform well in the
course.

P

26

9.8

116

43.9

60

22.7

51

19.3

11

4.2

I am likely to follow my
instructor’s  suggestions
for studying chemistry
because it’s easier to
follow her suggestions
than come up with my
own study strategies.

1%

38

14.4

80

30.3

85

32.2

46

17.4

15

5.7

I am likely to follow my
instructor’s  suggestions
for studying chemistry
because she seems to
have insight about how
best to learn the material.

1%

74

28.0

110

41.7

601

23.1

16

6.1

1.1

59

114

63

22
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The reason that I work
to expand my knowledge
of chemistry is because
it’s interesting to learn
more about the nature of
chemistry.

The reason that I work f 32 109 74 43 6
to expand my knowledge
of chemistry is because
it’s a challenge to really
understand  how  to
answer chemistry
questions.

The reason that I work I 25 56 59 83 41
to expand my knowledge
of chemistry is because I
want others to see that I
am intelligent when
discussing chemistry
topics.

P 223 43.2 239 8.3 2.3

f%o 12.1 41.3 28.0 16.3 2.3

1% 9.5 21.2 22.6 31.4 15.5

It can be summarised from the Table 4 that students disagreed mostly or were not decided with statements
that they want to use chemistry in their future careers. The also disagreed that they participated actively in
chemistry class because others might think badly of them if they didn’t and similarly they expressed
disagreement with statemen that indicate students’ expending chemistry knowledge because they want
others to see that they are intelligent when discussing chemistry topics.
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Table 5. Post-workshop students’ agreements with items measuring situational interest.

Strongly Agree Neith(?r agree Disagree SFrongly
Statement agree nor disagree disagree
The lesson in today’s /126 116 13 5 4
chemistry —class was 5 470 430 4.9 1.9 1.5
interesting.
Dealing with the subject f 9 26 09 135 25
matter was  challenging o, = 5 9.8 26.1 51.1 9.1
today.
I was focused at this 45 150 46 18 3
lesson. e 172 57.3 17.6 6.9 1.1
I enjoyed chemistry /110 112 32 7 2
lessons today. e 418 42.6 12.2 2.7 0.8
Today I understood well I 75 143 29 12 3
what we learned in class. 1Yo 28.6 54.6 111 4.6 1.1
Today's class was fun for 110 113 25 12 4
me. e 417 42.8 9.5 4.5 1.5
There was a lot going on I 78 114 40 30 2
at today's class, it was 59 432 15.2 11.4 0.8
varied.
I was attentive in todays' /58 134 46 19 7
class, from the beginning 5 = 55 558 17.4 7.2 2.7
to the end.
Today’s material at the f 78 119 52 12 3
class attracted me, so I = 59 5 45.1 19.7 45 1.1
participated.
I want to delve into the f 29 72 113 41 9
details of the material we P 11.0 )73 498 15.5 3.4

discussed at today's class.

Table 5 shows that students evaluated in-formal educational setting at Centre KemikUm as interesting,
challenging and in general they like it. Not much students’ evaluated the workshops as boring.
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Table 6. Post-workshop students’ agreements with items about the workshop and IBSE.

Strongly . Strongly

Statement agree Agree  Disagree disagree
I was interested in the f 09 152 38 4
initial story and therefore
wanted to find a solution
through  inquiry-based f%o 26.2 57.8 14.4 1.5
wortk.
I think it is good that we I 138 116 9 0
had the opportunity to do
inquiry-based work. S 52 4.1 54 0
Because of the inquiry- I 83 136 35 9
based learning, I was
more interested in the /% 31.6 51.7 13.3 3.4
experiments.
Inquiry-based  learning I 75 143 41 4
encouraged me to carry
out experiments without /%  28.5 544 15.6 1.5
the help of a teacher.
With inquiry-based f 68 141 49 5
learning, I had an even
greater desire to find out
the background of the J7 259 53.6 18.6 1.9
experiment.
I'understood the inquiry- f 84 164 11 4
based learning activities. Yo 31.9 62.4 4.2 1.5
Inquiry-based learning I 8 28 170 57
was difficult for me. 1Yo 3.0 10.6 64.6 21.7
I had no problem I 59 167 32 5
understanding the o, 24 635 12.2 1.9
research questions.
Planning the inqury- I 10 63 164 25
based learning based on
research questions was %o 3.8 24.0 62.5 9.5
challenging.
Preparing the supplies I 9 32 155 65
tfor the planned
experimental work was /% 3.4 12.2 59.3 24.9
challenging.
I knew exactly what f 57 167 36 3
needed to be measured
and/or observed duting /% 21.7 63.5 13.7 1.1
experimental work.
Based on measurements f 59 169 33 1
and/or observations, I
had no problem

f%o 22.5 64.5 12.6 0.4

answering the research
questions.




o s ok
.>Z<. D i S S I . Univerza v Ljubljani

The conclusions of the I 84 147 30 2
inquiry-based  learning

were completely clear to /%  31.9 55.9 11.4 0.8
me.

It was not difficult to 111 136 13 3

worty about safety when

conducting experiments. Jh o 422 517 4.9 1.1

It can be concluded from table 6 that students found IBSE as an interesting activity. In general, they haven’t
been overwhelmed by the activities and they evaluated all parts of the IBSE process as simple enough that
the can follow and lean from it.

In conclusion, it can be said that IBSE in context activities that were offered to the students in the informal
educational environment at the University of Ljubljana, Faculty of Education were successful activities for
students to develop research competences and to learn new concepts from environmental chemistry,
forensic sciences and chemistry of the natural compounds.




