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NATIONAL PERSPECTIVES - ACTIVITIES FOR GIFTED STUDENTS IN SLOVENIA:

1. Chemistry competitions  

2. Elective courses in chemistry - lower and upper secondary school

3. Primary and secondary school students‘ research activities in collaboration with 
universities and institutes

4. Activities in KemikUm Centre at the UL 

Chemistry solves crimes Chemistry is experimenting Molecular gastronomy KemikUm drives on methane



GIFTED STUDENTS IN CHEMISTRY

 Same aspects of giftedness in science/chemistry (Taber, 2010):

 Continued scientific and technological progress depends upon sufficient numbers of young people 
selecting scientific courses in post compulsory education and aspiring to enter science 
related professions.

 Gifted students actually appreciate being challenged in their learning, often recognising that work 
that is not challenging them is not helping them learn, and consequently is not valuable/relevant (in 
terms of everyday life, society’s needs, personal interests, career aspirations, or even just being clearly 
useful to meet intrinsic learning goals) for their education.

 Highly-able/gifted students are likely to become the researchers, innovators, academic scholars, 
and inspirational teachers of the future.

 Types of modern chemistry courses: 

 Context-based courses

 Enquiry approach – lab-work; problem solving; HOCS; NOS; Science-Technology-Society links; working in 
groups; self-regulated learning;

Taber, K. (2010). Challenging gifted learners: general principles for science educators; and exemplification in the context of teaching chemistry. Science Education International, 21(1), 5-30.



DiSSI ACTIVITIES – SECONDARY SCHOOL STUDENTS
70 high school students from the BIC 
Ljubljana were involved in research on 
understanding green chemistry, extraction 
of essential oil and its properties, pectin 
isolation and microcapsulation. 

Research projects: 10 students from the BIC Ljubljana prepared 
five different research projects on the topic of chemistry of 
natural compounds.
Pectin microspheres of  encapsulated citrus essential oil
Allelopathic properties of  alkaloids and other secondary metabolites in the fruits of  black pepper 
(Piper nigrum L.)
Study of  the potential antifungal properties of  piperidine alkaloids in the fruits of  black pepper 
(Piper nigrum L.)
Study of  physicochemical parameters and properties of  different types of  honey by experiments
Plant and fungal toxins, chemical and socio-cultural view



DiSSI ACTIVITIES – PRE-SERVICE CHEMISTRYTEACHERS

Research projects: 3 pre-service
chemistry teachers prepared three
different research project on the topic of 
chemistry of natural compounds.

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

 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.)



DiSSI ACTIVITIES – PRE-SERVICE CHEMISTRYTEACHERS
They developed DiSSI modules for gifted students
from different topics using IBSE approach.

They developed a series of chemistry problems as a 
enrichment activity for gifted students. 



DiSSI ACTIVITIES – PRE-SERVICE CHEMISTRYTEACHERS

Workshops analysis and evaluation – pre-service teachers

55 pre-service teachers developed DiSSI modules targeted to deal with gifted students at lower and upper 
secondary school
- forensic chemistry, 
- chemistry in the gastronomy 
- application of triple nature of chemical concepts with application of inquiry-based science education 

method. 

Pre-service teachers (master students) also developed enrichment activities (tasks that teachers can use) for 
gifted students at higher cognitive levels.



DiSSI ACTIVITIES – IN-SERVICE CHEMISTRYTEACHERS
In-service science teachers were engaged into DiSSI workshop about density and viscosity of substances

Lectures – presenting the projet and IBSE                                    Workshops – doing DiSSI



DiSSI ACTIVITIES – IN-SERVICE CHEMISTRYTEACHERS

Workshops analysis and evaluation
Sample: 54 females; 6 males Σ 60 in-service teachers

Teaching experiences
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Teachers‘ activities for gifted students

Question Yes [%] No [%]

Do you try to identify gifted 
students for science?

83 17

Do you do enrichemnt activities 
for gifted students?

50 50

Do you have extra activities for 
gifted students douring class?

57 43



DiSSI ACTIVITIES – IN-SERVICE CHEMISTRYTEACHERS

Workshops analysis and evaluation
Pre-workshop
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DiSSI ACTIVITIES – IN-SERVICE CHEMISTRYTEACHERS

Workshops analysis and evaluation
Pre-workshop
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Post-workshop
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DiSSI ACTIVITIES – IN-SERVICE CHEMISTRYTEACHERS

Workshops analysis and evaluation
Post-workshop
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How often do you
plan on using IBSE in 
your class?

10 80 10 0

How often do you
plan on using IBSE
with gifted students?

23 68 9 0

Statement Agree or
totaly
agree
[%]

Neither
agree
nor 
disagree
[%]

Disagree
or
strongly
disagree
[%]

Today’s workshop was thought 
provoking.

94 3 3

Today’s workshop was relevant 
to me.

92 7 1

Today’s workshop will help me 
teach more effectively.

92 5 3

Today’s workshop was well 
organized.

94 5 1

Today’s workshop engaged and 
kept my interest.

95 1 4

Today’s workshop met its stated 
objectives.

100 0 0



DiSSI ACTIVITIES – PRE-SERVICE PRIMARY SCHOOLTEACHERS

Workshops analysis and evaluation

• 27 pre-service primary school teachers conducted DiSSI activities.
• Out of 27, 11 were identified as gifted students.
• Provided only by certain learning goals from 5th grade science curriculum, students had to come up with 

research questions, hypothesis and define variables.
• They then conducted experiments and presented their results.

• Their IBSE activity:
 factors influencing disolving, 
 making fruits galvanic cell and
 factors infuencing burning. 



DiSSI ACTIVITIES – PRE-SERVICE PRIMARY SCHOOLTEACHERS

Workshops analysis and evaluation
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DiSSI ACTIVITIES – PRE-SERVICE PRIMARY SCHOOLTEACHERS

Workshops analysis and evaluation

Identified as gifted (n = 11) Not identified as gifted (n = 16)
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Pre-workshop



DiSSI ACTIVITIES – PRE-SERVICE PRIMARY SCHOOLTEACHERS

Workshops analysis and evaluation

Identified as gifted (n = 11) Not identified as gifted (n = 16)

Question

V
er

y
co

m
p

et
en

t
[%

]

C
o

m
p

et
en

t
[%

]

P
o

o
rl

y 
co

m
p

et
en

t 
[%

]

U
n

-
co

m
p

et
en

t 
[%

]

How competent do 
you feel about using
IBSE in your class?

9 73 18 0

Question

V
er

y
co

m
p

et
en

t
[%

]

C
o

m
p

et
en

t
[%

]

P
o

o
rl

y 
co

m
p

et
en

t 
[%

]

U
n

-
co

m
p

et
en

t 
[%

]

How competent do 
you feel about using
IBSE in your class?

19 81 0 0

Question

V
er

y
fa

m
ili

ar
[%

]

F
am

ili
ar

[%
]

N
o

t 
fa

m
ili

ar
[%

]

N
o

t 
fa

m
ili

ar
at

 
al

l[
%

]

How familiar are you
with IBSE?

27 73 0 0

Question

V
er

y
fa

m
ili

ar
[%

]

F
am

ili
ar

[%
]

N
o

t 
fa

m
ili

ar
[%

]

N
o

t 
fa

m
ili

ar
at

 
al

l[
%

]

How familiar are you
with IBSE?

75 25 0 0

Post-workshop



DiSSI ACTIVITIES – PRE-SERVICE PRIMARY SCHOOLTEACHERS

Workshops analysis and evaluation – pre-service teachers
Post workshop

Statement Agree or
totaly
agree
[%]

Neither
agree
nor 
disagree
[%]

Disagree
or
strongly
disagree
[%]

Today’s workshop was thought 
provoking.

96 0 4

Today’s workshop was relevant 
to me.

100 0 0

Today’s workshop will help me 
teach science more effectively.

100 0 0

Today’s workshop engaged and 
kept my interest.

93 7 0
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How often do you
plan on using IBSE in 
your class?

7 82 7 4

How often do you
plan on using IBSE
with gifted students?

30 63 7 0



DiSSI MODULES FOR THE GIFTED STUDENTS IN CHEMISTRY - INQUIRY-BASED LAB 
ACTIVITIES 

1. Environmental chemistry
2. Forensics chemistry
3. Chemistry of natural compounds
4. Molecular aspects of modern gastronomy
5. Green chemistry



DiSSI MODULES - ENVIRONMENTAL CHEMISTRY



DiSSI MODULES - FORENSICS CHEMISTRY



DiSSI MODULES - CHEMISTRY OF NATURAL COMPOUNDS



DiSSI MODULES APPLICATION

Workshops analysis and evaluation – students

Sample: 74 girls; boys 54 Σ 128 students

8th grade: 44
9th grade: 84

Gifted: 63 yes; 65 no
Gifted for Chemistry (students‘ opinion): 61 yes; 76 no



DiSSI MODULES APPLICATION

Workshops analysis and evaluation – students
Pre-workshop Post-workshop

Question Strongly
agree or
agree
[%]

I don't
know [%]

Strongly
disagree
or
disagree
[%]

I generally have fun when I am 
learning science topics. 73 19 8

I am happy doing chemistry 
problems. 61 24 15

I enjoy acquiring new 
knowledge in chemistry. 81 13 6

I am interested in learning
about chemistry. 66 21 13

I plan to use science in my 
future career. 25 43 32

Question Strongly
agree or
agree
[%]

I don't
know [%]

Strongly
disagree
or
disagree
[%]

The lesson in today’s science 
class was interesting. 95 4 1

I was focused at this lesson. 71 18 11

I enjoyed science lessons today. 83 15 2

Today I understood well what
we learned in class. 80 13 7

I was attentive in todays' class, 
from the beginning to the end. 69 18 12



DiSSI MODULES APPLICATION

Workshops analysis and evaluation – students (Pre-workshop)

Question Strongly
agree or
agree
[%]

I don't
know [%]

Strongly
disagree
or
disagree
[%]

I generally have fun when I am 
learning science topics. 76 18 6

I am happy doing chemistry 
problems. 73 16 11

I enjoy acquiring new 
knowledge in chemistry. 88 6 6

I am interested in learning
about chemistry. 70 17 13

I plan to use science in my 
future career. 27 51 22

Identified as gifted (n = 63) Not identified as gifted (n = 65)

Question Strongly
agree or
agree
[%]

I don't
know [%]

Strongly
disagree
or
disagree
[%]

I generally have fun when I am 
learning science topics. 69 20 11

I am happy doing chemistry 
problems. 49 32 19

I enjoy acquiring new 
knowledge in chemistry. 74 20 6

I am interested in learning
about chemistry. 61 25 14

I plan to use science in my 
future career. 23 35 42



DiSSI MODULES APPLICATION

Workshops analysis and evaluation – students (Post-workshop)

Question Strongly
agree or
agree
[%]

I don't
know [%]

Strongly
disagree
or
disagree
[%]

The lesson in today’s science 
class was interesting. 94 4 2

I was focused at this lesson. 68 25 7

I enjoyed science lessons today. 74 24 2

Today I understood well what
we learned in class. 74 17 9

I was attentive in todays' class, 
from the beginning to the end. 66 25 9

Identified as gifted (n = 61) Not identified as gifted (n = 53)

Question Strongly
agree or
agree
[%]

I don't
know [%]

Strongly
disagree
or
disagree
[%]

The lesson in today’s science 
class was interesting. 95 3 2

I was focused at this lesson. 74 13 13

I enjoyed science lessons today. 90 7 3

Today I understood well what
we learned in class. 85 10 5

I was attentive in todays' class, 
from the beginning to the end. 72 13 15



CONCLUSION

Pre-service teachers

- The familiarity and competence for applying DiSSI IBSE activities shifted from 
unfamiliar to familiar.

- They evaluate the workshop as a successful activity for them to develop DiSSI
IBSE competences.

- They will often apply DiSSI IBSE in teaching science when staring to work as in-
service teachers.

- Before workshop pre-service teachers had similar views on IBSE regardless their 
identification as gifted students in the past.

- After workshop gifted pre-service teachers expressed lower level of familiarity and 
competence to apply DiSSI IBSE than those who were not identified as gifted –
higher self-reflection regarding learning process and developed competences.



CONCLUSION

In-service teachers

- Majority of in-service teachers try to help gifted students develop their 
potentials, but they rarely use IBSE in their teaching.

- In-service teachers also agree that the workshop was interesting and relevant 
for them, and gave them confidence to apply DiSSI IBSE in their teaching, and they will 
use this approach more often in the future.

- The familiarity with IBSE shifted from familiar to very familiar after the workshop.

- After the workshop in-service teachers perceive DiSSI IBSE as more effective 
teaching approach for average students, than before the workshop, but there 
were no change in their opinion abut the effectiveness for gifted students.



CONCLUSION

Lower and upper secondary school students

- Students find science interesting in general, but majority does not plan to use 
science in their future professions (this is also true for the gifted students). 

- Higher levels of interest for science, specially for solving chemistry problems, were 
expressed by students, who were identified as gifted.

- They expressed positive attitudes towards DiSSI activities.

- DiSSI activity implementing IBSE approach is more adequate for gifted students, 
because they find it more enjoyable, they can stay focused till the end, and they 
understand its purpose clearly.



Disclaimer:
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which reflect the views only of the authors, and the Commission
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