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Outline

1. What to teach and what to learn in chemistry? – triple nature

2. Why students should learn specific topics in chemistry? –

context

3. For the end…
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1. Chemistry triplet and context-based chemistry
teaching and learning
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2. Context in chemistry education

Devetak, I. & Ferk Savec, V. (2018). Chemical education in Slovenia: past experiences and future challenges. In C.T. Cox & W.E. Schatzberg (Eds.). International perspectives on chemistry

education, research, and practice, (ACS symposium series, 1293). Washington: American Chemical Society, 205-219
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School chemistry curriculum



Regulates chemical concepts 

through learning objectives and 

leaning outcomes



Learning material explains 

concepts through chemical 

content



Chemical content should be 

supported by relevant context to 

stimulate situational interest for 

developing adequate chemistry 

competences



2. Context in chemistry education
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2. Context in chemistry education

• There is always a dilemma what context to use when 
preparing a teaching material for different age groups of
students:

• would it stimulate each student to develop mental models of  specific 
chemical concepts without much misconceptions.

• would maintain continuous interest for students to learn chemistry
with understanding.

• Studies (e.g. King & Ritchie, 2013; Broman, & Parchmann, 
2014) show that contexts stimulates learning by putting 
abstract chemistry concepts into reality – making chemistry 
relevant.

King, D.T. & Ritchie, S.M. (2013). Academic Success in Context-Based Chemistry: Demonstrating fluid transitions between concepts and context. International Journal of Science 

Education, 35, 1159-1182.

Broman, K. & Parchmann, I. (2014). Students’ application of chemical concepts when solving chemistry problems in different contexts Chememistry Education Research and Practice, 15, 

516-529.



2. Context in chemistry education

Anja Kotars‘ Master thesis, and upgraded with 
additional study with pre-service teachers

How interesting 

specific contexts are for 

in-service chemistry 

teachers and 15 years 

old students… and for 

pre-service teachers?



Context 1. HOW FIREWORKS 

WORK? - the atomic structure 

Context 2. WHO IS THE 

SCIENTIST MENDELEEV? - the 

periodic table of  the elements

Context 3. WHAT IS THE LARGE

HADRON COLLIDER? – the

atomic structure
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Context 1. HOW IS SALT 

FORMED IN SALT 

EVAPORATION PONDS? - ionic 

bond

Context 2. WHY THE 

HINDENBURG DISASTER 

OCCURRED? - the properties of

hydrogen

Context 3. WHY CAN WE WRITE 

WITH GRAPHITE AND NOT 

WITH DIAMOND? - the structure 

of  the solid matter
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2. Context in chemistry education

Miha Slapničars‘ Doctoral thesis

How interesting the specific contexts are for pre-
service chemistry teachers?



2. Context in chemistry education

Miha Slapničars‘ Doctoral thesis

How interesting the specific contexts are for pre-service chemistry
teachers (N=55)?

Heatmaps showing the average eye fixation to 

the specific part of the context.

Roadside plants slowly decay… 

38% of pre-service teachers
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Miha Slapničars‘ Doctoral thesis

How interesting the specific contexts are for pre-service chemistry
teachers (N=55)?

Heatmaps showing the average eye fixation to 

the specific part of the context.

Silver and gold are used to make 

jewelry, decorative items and as 

monetary stocks. 63% of pre-

service teachers



2. Context in chemistry education

Miha Slapničars‘ Doctoral thesis

How interesting the specific contexts are for pre-service chemistry
teachers (N=55)?

Heatmaps showing the average eye fixation to 

the specific part of the context.

Chlorine is heavier than air, so it 

collects in the trenches… 36% of  

pre-service teachers

Halogen elements are highly 

reactive and hazards for the 

organizms … 33% of  pre-

service teachers



3. For the end…

• Concepts in the content should be presented with contexts 
that trigger students‘ emotional response.

• Different stakeholders that are engaged in preparing or 
using learning material should have similar views which 
contexts are interesting for students.

• Usually in-service teacher quite well understand student‘ 
interests in different contexts for specific content.



Authors should collaborate with teachers in preparing 
functional teaching material.

• Eye-tracking can additional indicate the relevance of  the 
specific parts of  the context for the students.



5. For the end…

Mahaffy, P. G., Krief, A., Hopf, H., Mehta, G. & Matlin, S.A. (2018). Reorienting chemistry education through systems thinking. Nature Reviews Chemistry, 2, 1-3.

Peter G. Mahaffy, P. G., Matlin, S. A., Holme, T. A. & MacKellar, J. (2019). Systems thinking for education about the molecular basis of sustainability

Nature Sustainability, 2, 362–370.
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