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NATIONAL PERSPECTIVES -ACTIVITIES FOR GIFTED STUDENTS IN SLOVENIA:
|.  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

d ;ﬂ .-‘ .;‘.“.-{'-:" il y N
Chemistry solves crimes Chemistry is experimenting Molecular gastronomy  KemikUm drives on methane
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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.
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DiSSI ACTIVITIES - SECONDARY SCHOOL STUDENTS

70 high school students from the BIC Research projects: 10 students from the BIC Ljubljana prepared

Ljubljana were involved in research on
understanding green chemistry, extraction
of essential oil and its properties, pectin
isolation and microcapsulation.
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Miha Slapnicart, Matej Vosnjak? in Iztok Devetaki

i sapricarpetumsy

: ]
o O

e o dobszmh
fesrbin Lol ot stsperment

il||un..l|h JIIhIJI“.h

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 1..)

Study of the potential antifungal properties of piperidine alkaloids in the fruits of black pepper
(Piper nigrum 1..)

Study of physicochemical parameters and properties of different types of honey by experiments
Plant and fungal toxins, chemical and socio-cultural view

KRKINE NAGRADE
NOST POVEZUJE

Gaja Mrzelj Kim Kneisel Lara Petrié

Biotehniski izobraZevalni center Ljubljana, Gimnazija in veterinarska 3ola

Alelopatske lastnosti alkaloidov in ostalih sekundarnih
metabolitoy v plodovih &rnega poprovca (Piper nigrum L.)

Mentorji: Matej Voinjak, Miha Slapniéar, Darja Rizmal
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Research projects: 3 pre-service
chemistry teachers prepared three
different research project on the topic of
chemistry of natural compounds.

gtudija antioksidativne sposobnosti piperina in
ostalih piperidinskih alkaloidov pri radikalskih
reakcijah v celicah govejih jeter

Miha Slapni¢ar, Tia Kralj, Iztok Devetak in Matej Vosnjak

22. 9. 2021

®  Study of the antioxidant capacity of piperine and other

piperidine alkaloids in radical reactions in bovine liver cells

KRKINE

™ Repurposing citrus peel at chemistry class in secondary school NAGRADE

™ [nsecticidal 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 1..)

dr. Aled Rotar

ZNANOST POVEZUJE. ( {1 KRKMA
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They developed DiSSI modules for gifted students They developed a series of chemistry problems as a
from different topics using IBSE approach. enrichment activity for gifted students.
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a) Policisti so ustavili avtomobilista in preizkusila mjegovo treznost 2 alkotestom Balonéek je pozelenel, zato ga je napotila na
odvzen krvi. V lzboratoriju sodne medicine so izpeljali dologanje alkohola v krvi. V 5 g kv je bil izmerjen 0,012 deles etanola.
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DiSSI ACTIVITIES - PRE-SERVICE CHEMISTRY TEACHERS

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.
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DiSSI ACTIVITIES - IN-SERVICE CHEMISTRY TEACHERS

In-service science teachers were engaged into DiSSI workshop about density and viscosity of substances

University of Liubljana
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Lectures — presenting the projet and IBSE

== % DiSSI
B % DISS!

Projekt DiSSI

B % O
Projekt DiSSI

| eS|
o NADARJENI UCENCI
O Pouevalni pristop: Uéenje naravoslovija z
raziskovanjem (Inquiry — Based Science Education)
O zajema spekter razliénih uéenéevih aktivnosti:
= naértovanje raziskave

= predvid j — oblik je RV in Hip.

= ug janje spt liivk — odvisnih/neodvisnih

u nagrtovanje raziskovalnega dela — preverjanje/kontrola spremenljivk
= izvajanje opazovanj/meritev — zajem podatkov

= analiza podatkov in pridobivanie r

® ugotavljanje zakljuZkov in pisanje porodila

vkljuéuje
proces konstruiranja uéendevega znanja ob pomodi ucitelja
.. in kaij ni?

npr. re3evanie del lista in zapi

Izpolnjevanje anketnega vprasalnika

= S pomogjo QR kode pojdite na spletni vpradalnik in ga

izpolnite. E l E
e

[m ¥ Er

https://forms.office.com/r/WqRsBfqvyU

= Pregled vasih mnenj.

Workshops — doing DiSSI

Co-funded by the

Erasmus+ Programme
of the European Union

Eksperimentalno delo — organizacija z
vidika pristo

= Nevodeno eksperimentalno delo — raziskovalni
pristop

UZenec sam:

+ postavi raziskovalni problem, raziskovalna vprasania,
hipoteze

* presodi, kaj so spremenljivke in konstante

* nalrtuje poskus, organizira delo in izvajanje poskusa

+ izvaja poskusa; lahko ga veckrat ponavia, da je
izvedba optimalna za pridobivanje opazanj in
merjenje

+ analizira podatke, ugotavija povezave; podaja
rezultate, izdela zakljutke

* oceni smiselnost zakljuZki in jih poveze s feorijo

POVRATNA INFORMACIJA: analizira strokovni(utiteljev)
pregled poroila

+ neodvisna ponovitev raziskave
aklintkov = razvoi teoriie

|
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LIEENJE Z RAZISKOVANJEM — PRIMER RAZISKOVALNEGA NACRTA

RAZISKOVALNO VPRASANIE (Kaj Zelimo izvedeti?):

RAZISKOVALNA HIPOTEZA (Kaj predvidevamo, da se bo zgodilo? Zakaj?):

o Neodvisna jivka (: jivka, ki jo spr

«  Odvisna spremenljivka (spremenljivka, ki jo merimo ali opazujemo):
«  Konstante (Da bo raziskava postena, ne bomo spreminjali naslednjih spremenjivk):

POTEK DELA (Kaj bomo naredili, da bomo odgoverili na razi Sanje?)

/
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DiSSI ACTIVITIES - IN-SERVICE CHEMISTRY TEACHERS

Workshops analysis and evaluation

Sample: 54 females; 6 males 2 60 in-service teachers Teachers‘ activities for gifted students

50 Do you try to identify gifted 83 |7
45 “ students for science?

40

40 Do you do enrichemnt activities 50 50
3 for gifted students?

30

22 25 Do you have extra activities for 57 43

0 gifted students douring class?

I5

10 7 8

5

0 I I

[-3 years 3-10 years [0-15 years  more than |5
YEARS OF TEACHING IN SCHOOL
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DiSSI ACTIVITIES - IN-SERVICE CHEMISTRY TEACHERS

Workshops analysis and evaluation

Pre-workshop Post-workshop
8 |8 8 g = 5 |8 g § =
PEc|Ex | 8Ew|8ED Pt | Eo | 8Ec|BED
SEX | E8 | Z8R[ZEF SEX| &R [ ZSR|[ZEF
How familiar are you 12 70 17 I How familiar are you 33 62 5 0
with IBSE? with IBSE?

Question

How often have you | 37 52 10
used IBSE in the past?
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DiSSI ACTIVITIES - IN-SERVICE CHEMISTRY TEACHERS

Workshops analysis and evaluation

Pre-workshop Post-workshop

Question ) o) ) ) o) ) ) 0
Z = 2 2 2 = 2 Z
> 0 g 0 © >~ U g 0 0
How effective is IBSE 20 77 3 0 How effective is IBSE 48 42 10 0
for an avereage for an avereage
student!? student?
How effective is IBSE 77 23 0 0 How effective is IBSE 77 23 0 0
for a gifted student? for a gifted student?
Question ;:: E Question ;:: § g g
g g g g g g
rE | E >E | £ 3 3
288 O $8= |8 : :
How competent do 10 67 22 I How competent do |7 80 3 0
you feel about using you feel about using

IBSE in your class? IBSE in your class?
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DiSSI ACTIVITIES - IN-SERVICE CHEMISTRY TEACHERS

Workshops analysis and evaluation

Post-workshop

Question

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

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

© LETEAN]

Statement Neither Disagree
agree or
nor strongly
disagree | disagree
[%] [%]

Today’s workshop was thought 94 3 3

provoking.

Today’s workshop was relevant 92 7 I

to me.

Today’s workshop will help me 92 5 3

teach more effectively.

Today’s workshop was well 94 5 l

organized.

Today’s workshop engaged and 95 | 4

kept my interest.

Today’s workshop met its stated 100 0 0
objectives.
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DiSSI ACTIVITIES - PRE-SERVICE PRIMARY SCHOOL TEACHERS

Workshops analysis and evaluation

» 27 pre-service primary school teachers conducted DiSSI activities.

* Outof 27, | | were identified as gifted students.

* Provided only by certain learning goals from 5% 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:
v" factors influencing disolving,
v"making fruits galvanic cell and
v' factors infuencing burning.
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DiSSI ACTIVITIES - PRE-SERVICE PRIMARY SCHOOL TEACHERS

Workshops analysis and evaluation

Faculty of Education

Pre-workshop Post-workshop

o
o
L

familiar at
familiar at

Familiar
familiar

Very
familiar
[%]

[%]

Familiar
[%]

Not
familiar

=
=
=
8

[%]

56 44

=M Not
=M Not
=M Not

How familiar are you

How familiar are you 56 44
with IBSE?

with IBSE?

competent
[%]
Competent
Poorly
competent[

Very
Competent

competent

Very
[%]

How competent do 0 48 48
you feel about using
IBSE in your class?

How competent do
you feel about using
IBSE in your class?
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DiSSI ACTIVITIES - PRE-SERVICE PRIMARY SCHOOL TEACHERS

Workshops analysis and evaluation

University of L

Faculty of Ec

Pre-workshop
Identified as gifted (n=11) Not identified as gifted (n = 16)
Question > ® Question > ®
< E | v e ™ S < E = S ™ c
ER|EE |35R |26 EE|GE |25R |28
How familiar are you 0 45 55 0 How familiar are you 0 62 38 0
with IBSE? with IBSE?

Question Question

Competen
t [%]
Poorly
competent
[%]

N3 competent
Competent
Poorly
competent
[%]

=3l cOmpetent

How competent do 36 55
you feel about using

IBSE in your class?

How competent do 56 44
you feel about using

IBSE in your class?
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DiSSI ACTIVITIES - PRE-SERVICE PRIMARY SCHOOL TEACHERS

Workshops analysis and evaluation

Post-workshop

Identified as gifted (n=11) Not identified as gifted (n = 16)
Question > ® Question > ®
5 |8 5| Eo 5 |8 5| &
r = ™ .E | = = ™ = = OI:I r - ™ .E ™ = =
$EF| SR |25F 353 SEF|SE (28K 28
How familiar are you 27 73 0 0 How familiar are you 75 25 0 0
with IBSE? with IBSE?

Question

Question

petent

Competen
t [%]

competent
Competent

[%]

oMl cOmpetent
Very

=3l cOmpetent

sl COM

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

73

=3l cOMmpetent

How competent do 19
you feel about using
IBSE in your class?
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DiSSI ACTIVITIES - PRE-SERVICE PRIMARY SCHOOL TEACHERS

Workshops analysis and evaluation — pre-service teachers

Post workshop

Question Neither Disagree

g
" agree or
= g nor strongly
i c disagree | disagree
% %
How often do you 7 82 7 4 %] %]
plan on using IBSE in Today’s.workshop was thought 96 0 4
provoking.
your class?
Today’s workshop was relevant 100 0 0
How often do you 30 63 7 0 to me.
plan on using IBSE Today’s workshop will help me 100 0 0
with gifted students? teach science more effectively.
Today’s workshop engaged and 93 7 0

kept my interest.
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DiSSI MODULES FORTHE GIFTED STUDENTS IN CHEMISTRY - INQUIRY-BASED LAB
ACTIVITIES

|.  Environmental chemistry

2. Forensics chemistry

3. Chemistry of natural compounds

4. Molecular aspects of modern gastronomy
5. Green chemistry
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DiSSI MODULES APPLICATION

Workshops analysis and evaluation — students

Sample: 74 girls; boys 54 2. 128 students

8th grade: 44
9th grade: 84

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

Workshops analysis and evaluation — students

Pre-workshop

Question

| generally have fun when | am
learning science topics.

| am happy doing chemistry
problems.

| enjoy acquiring new
knowledge in chemistry.

| am interested in learning
about chemistry.

| plan to use science in my
future career.

Strongly
agree or
agree
[%]

73

6l

8l

66

25

I don't
know [%]

21

43

Strongly
disagree

(o] g

disagree

[%]

32

Post-workshop

Question Strongly
agree or
agree
[%]

The lesson in today’s science 95

class was interesting.

| was focused at this lesson. 71

| enjoyed science lessons today. 83

Today | understood well what 80

we learned in class.

| was attentive in todays' class,
from the beginning to the end.

69

Co-funded by the
Erasmus+ Programme
of the European Union

| don't Strongly
know [%] | disagree

or
disagree
[%]

4 I

18 I

15 2

13 7

18 12
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DiSSI MODULES APPLICATION

Workshops analysis and evaluation - students (Pre-workshop)

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

Strongly | | don't Strongly Question Strongly | | don't Strongly
agree or | know [%] | disagree agree or | know [%] | disagree
agree or agree or
[%] disagree [%] disagree
[%] [%]

| generally have fun when | am 76 18 6 | generally have fun when | am 69 20 1l

learning science topics. learning science topics.

| am happy doing chemistry | am happy doing chemistry

problems. ¢ = .| problems. . = >

| enjoy acquiring new | enjoy acquiring new

knowledge in chemistry. 88 < : knowledge in chemistry. i A <

| am interested in learning | am interested in learning

about chemistry. 7" 7 : about chemistry. =l 22 A

| plan to use science in my 27 5| 22 | plan to use science in my 23 35 47

future career.

future career.
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DiSSI MODULES APPLICATION

Workshops analysis and evaluation — students (Post-workshop)

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

Question Strongly | I don't Strongly Question Strongly | I don't Strongly
agree or | know [%] | disagree agree or | know [%] | disagree

agree or agree or
[%] disagree [%] disagree
[%] [%]

The Iessop in tod.ay’s science 95 3 2 The Iessop in tod'ay’s science 94 4 2
class was interesting. class was interesting.

| was focused at this lesson. 74 13 13 | was focused at this lesson. 68 25 7
| enjoyed science lessons today. 90 7 3 | enjoyed science lessons today. 74 24 )
Today | understood well what Today | understood well what

we learned in class. 85 10 3 we learned in class. 74 17 ?
| was attentive in todays' class, 7 13 5 | was attentive in todays' class, 66 25 9

from the beginning to the end. from the beginning to the end.
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Pre-service teachers
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- 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.
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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.
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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.
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