
Simon Belt

Centre for Chemical Sciences

University of Plymouth, UK

Something to chew over in the laboratory

C/PBL SIG, HEA Physical Sciences, University of Birmingham, May 21st 2008



Activity 1

Why do we make students 

do laboratory work ?



Seeing things for órealô 

Introducing equipment 

Illustrating key concepts 

Teaching experimental design 

Developing observational skills 

Developing team working skills

Developing problem solving skills 

Developing time management skills

Training in specific practical skills /safety

Developing deduction and interpretation skills

Enhancing motivation and building confidence

Showing how theory arises from experimentation

Reporting, presenting, data analysis and discussion

Reid and Shah (2007) 

Why do we make students do 

laboratory work ?



Creating lists is easy . . . . 

Theory

Practical Skills Curriculum

Transferable Skills 



Even if lists are all checked . . . .  

Tutor (implicit) versus Student (explicit)

Creating lists is easy . . . . 

Theory

Curriculum Practical Skills

Transferable Skills 



Things that are wrong with 

laboratory classes



Things that are wrong with 

laboratory classes

ñToo many recipe style laboratoriesò

ñExpensiveò



Experiment 3.2 

High yield synthesis of a strongly absorbant 

macroporous layered carbohydrate structure with 

unusual fluorescent properties



Experiment 3.2 

High yield synthesis of a strongly absorbant 

macroporous layered carbohydrate structure with 

unusual fluorescent properties





Seeing things for órealô 

Introducing equipment 

Illustrating key concepts 

Teaching experimental design 

Developing team working skills

Developing observational skills 

Developing problem solving skills 

Developing time management skills

Training in specific practical skills /safety

Developing deduction and interpretation skills

Enhancing motivation and building confidence

Showing how theory arises from experimentation

Reporting, presenting, data analysis and discussion

What do we not get students to do . . .

U

U

U

U

U



Tutor Student

Known Known

Known Unknown

Unknown Unknown

(Unknown) (Known)

Laboratory styles ïñOutcomesò



Drugs

Hygiene

Flavours

Nutrition

Context-Based

Laboratories

Easy to create 

Popular with students

Maintain control



ñGetting Nosy With Handy Chemicalsò

Sensory analysis

citrus fruits, nasal inhalers, esters

Belt, S. T. & Kendall, S. B. Education in Chemistry, 2006, 1



ñGetting Nosy With Handy Chemicalsò

Quantification

Extraction



Drugs

Hygiene

Flavours

Nutrition

Problem-Based

Laboratories

Design 

method

Carry out 

experiment

Review

outcomes

Conclusions

Aims 3-4 Sessions
(Pre/ Post Labs)
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Aims

ñTo solve a problem . .ò 

Tutor Student

Known Unknown

Unknown Unknown



ñGetting Nosy With Handy Chemicalsò

ÅSamples of gum

ÅSample of ócontaminatedô gum

ÅSample of óMoor-Mintô flavourings

ÅStructures of all flavourings used by Pilgrims

Local manufacturer of chewing gum 

(Pilgrims of Plymouth) has been 

receiving complaints about óMoor-Mintô



ñGetting Nosy With Handy Chemicalsò

ñContaminated gum contains other 

flavouringsò

ñConcentrations of correct flavourings are 

too high/lowò

Some suggestions:



Drugs

Hygiene

Flavours

Nutrition

Problem/Context-Based

Laboratories

Design 
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Carry out 
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outcomes
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Aims 3-4 Sessions



Experimental Design

Problems:

Loss of control, potentially dangerous, resources, equipment 

availability, time, possibly no outcomes/results, difficult to give 

feedback/monitor for each student. Is it óteachingô ? 



Experimental Design

Problems:

Solutions:

Loss of control, potentially dangerous, resources, equipment 

availability, time, possibly no outcomes/results, difficult to give 

feedback/monitor for each student. Is it óteachingô ? 

Reagents and their roles

Procedure

Equipment



Preparation of a solution of camphor in hexane (Internal Standard)

From the following statements, select the one that you think is the most 

appropriate, and then prepare your solution using the equipment and 

chemicals available to you.

Prepare a solution of camphor in hexane which has an approximate 

concentration of 50 mg cm-3 but is accurately known.

Prepare a solution of camphor in hexane which has a concentration of 

exactly 50 mg cm-3.

Prepare a solution of camphor in hexane which has an approximate 

concentration of 50 mg cm-3.

Prepare an Internal Standard solution by accurately weighing some camphor 

and dissolving it in some hexane.

Reagents and their roles



ñDonôt just 

follow the 

instructions!ò

Procedure






