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CHALLENGES IN EDUCATION
• Perceived relevance of education, knowledge transferability

– Learning that makes a difference to the learner

• Authentic inquiry and experimentation 
– Not only ready-made, known-answer activities

• Education that includes argumentation, reasoning, discourse 
and ways of thinking

For references: see chapter in Handbook of Molecular Gastronomy



Ag+
(aq) + Cl-(aq) → AgCl (s)
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Adapted from Roberts & Gott (2010). Questioning the evidence for a claim in a socio-scientific issue: 
an aspect of scientific literacy. Re. Sci. Tech. Educ., 28(3), 203-226.



THE “KITCHEN STORIES” CONCEPT
IN SCIENCE & HOME ECONOMICS EDUCATION

1. Students collect culinary claims (culinary precisions)
– “You can’t make jelly with fresh kiwi because it will not set”
– “Using a beer glass for milk will ruin the utility of the glass for beer”
– “Apples go brown more slowly if cut with a ceramic knife”

2. Analyse the kitchen stories
– Which reasoning could lie behind this claim?
– Can it be tested?

3. Collect 1st hand and 2nd hand evidence 
– Research literature
– Test the claim experimentally (and publish)

E.g., This (2005). Modelling dishes and exploring culinary precisions: The two issues of molecular gastronomy. 
Brit. J. Nutr., 93, S139–S146



TOULMIN’S ARGUMENTATION PATTERN
(TAP)

Cucumbers decay/rot
more quickly if 

stored together with 
tomatoes

CLAIM

Tomatoes produce
ethene gas

Therefore

DATA

Supported by

BACKING
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gone too far

If tightly wrapped, 
they can be stored 
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being affected
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Toulmin, S. (1958). The Uses of Argument. Cambridge. Cambridge University Press



TAP APPLIED ON A CULINARY CLAIM

Cucumbers decay/rot
more quickly if 

stored together with 
tomatoes

CLAIM

Tomatoes produce
ethene gas

Therefore

DATA

Supported by

BACKING

Decay (rotting) can be 
defined as ripening 

gone too far

If tightly wrapped, 
they can be stored 

with tomatoes without 
being affected

REBUTTAL

May be temperature-
dependent

QUALIFIER

Since
WARRANT

Etene gas 
promote ripening in 
fruit and vegetables

Toulmin, S. (1958). The Uses of Argument. Cambridge. Cambridge University Press



PHASE 1
CLAIM ANALYSIS & ARGUMENTATION

1. Groups collect kitchen stories (KS)
– Select suitable candidates (researchable issue)

2. Analyse according to TAP

3. Group-to-group peer review process

4. Revision and submission to educator
– Supervision along the way important,

still many issues being open-ended Collect 12 KSs
(quick evaluation)

Close analysis
of 4 KSs

(argumentation)
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PHASE 2
SOURCE EVALUATION & EXPERIMENT

1. Source awareness
– Judgement of 

credibility & trustworthiness
of information sources

Collect 12 KSs
(quick evaluation)

Close analysis
of 4 KSs

(argumentation)



SOURCE AWARENESS / 
CREDIBILITY JUDGEMENT



PHASE 2
SOURCE EVALUATION & EXPERIMENT

1. Source awareness
– Credibility & trustworthiness judgement

2. Experiment planning & design
– Credibility judgement of own study

3. Revision and submission

Collect 12 KS
(quick evaluation)

Close analysis of 
4 KS

(argumentation)
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TAP APPLIED ON A CULINARY CLAIM
TRUE, MYTH, OR «DEPENDS ON…»

Using a beer glass for 
milk will ruin the utility 

of the glass for beer

CLAIM

Emulsifiers in beer
foam …etc.

Therefore

DATA

Supported by

BACKING
Fat molecules hydrophobic

…etc.

If all fat can be 
washed off the

glass…etc.

REBUTTAL

Proteins in beer
…etc.

QUALIFIER

Since
WARRANT

Milk fat remaining 
in the glass… etc.

Using a beer glass for 
milk will ruin the utility 

of the glass for beer

All fat can be 
washed off the

glass



US ArmyResearch Lab.

OPEN INQUIRY & AUTHENTIC 
ARGUMENTATION

Culinary practices & heritage
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