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Main points to be covered:Main points to be covered:

�� Animal use in HE teaching in UKAnimal use in HE teaching in UK
�� Learning objectives of laboratory practical Learning objectives of laboratory practical 

classes?classes?
��What alternatives are there to using animals?What alternatives are there to using animals?
�� Do they work?Do they work?
�� How can we encourage their use?How can we encourage their use?

The context: Animal use in HE The context: Animal use in HE 
teaching in UKteaching in UK

�� Educational use is <1% of total but still >6000 each Educational use is <1% of total but still >6000 each 
yearyear

�� Trend is downwards despite increased student Trend is downwards despite increased student 
numbersnumbers

�� This is probably a gross underThis is probably a gross under--estimate estimate 
�� Animals (mostly Animals (mostly isolated tissues from killed isolated tissues from killed 

rodentsrodents) are  used primarily for ) are  used primarily for undergraduate labs undergraduate labs 
(practical classes)(practical classes) in in pharmacology, physiology, pharmacology, physiology, 
animal lab sciences, anatomyanimal lab sciences, anatomy



Animal Labs: what are the learning Animal Labs: what are the learning 
objectives? objectives? 

Teaching and practising:Teaching and practising:
•• laboratory skillslaboratory skills
•• general animal handling skills; general animal handling skills; 
•• imparting good ethical thinkingimparting good ethical thinking
•• preparationpreparation--specific animal skillsspecific animal skills
•• new knowledge and reinforcing existingnew knowledge and reinforcing existing
•• data handling skillsdata handling skills
•• experimental design skillsexperimental design skills
•• communication skills (oral, written)communication skills (oral, written)
•• group workgroup work
•• promoting staffpromoting staff--student interactionstudent interaction

�� Benefits:Benefits:
–– promote active, interactive learningpromote active, interactive learning
–– group activitiesgroup activities
–– promote staff promote staff --student contactstudent contact
–– vehicle for teaching & learning lab skillsvehicle for teaching & learning lab skills

�� Costs:Costs:
–– heavy on staff and student timeheavy on staff and student time
–– require technical support, equipment, consumables, animals, require technical support, equipment, consumables, animals, 

specialist accommodation specialist accommodation 
–– negative student perceptions of ‘failed’ experimentsnegative student perceptions of ‘failed’ experiments

Animal Labs: what are the benefits and 
costs?

What alternatives are there? What alternatives are there? 
Ideally these should maintain the benefits & Ideally these should maintain the benefits & 
reduce the costsreduce the costs

�� ComputerComputer--based simulationsbased simulations
�� Video and interactive videoVideo and interactive video
��mannekinsmannekins ((KokarKokar rat, microsurgery), models rat, microsurgery), models 

and simulatorsand simulators
�� human experimentshuman experiments
�� nonnon--animal experiments (e.g. using plant animal experiments (e.g. using plant 

tissues, posttissues, post--mortem mortem material, cultured cells)material, cultured cells)



What are computer simulations?What are computer simulations?
-- basically there are two types.basically there are two types.

�� Simulations of preparations:Simulations of preparations:
–– use models to generate tissue responsesuse models to generate tissue responses
–– allow control over experimental parameters allow control over experimental parameters -- good for good for 

designdesign
–– highly flexiblehighly flexible
–– need direct/indirect tutor supportneed direct/indirect tutor support

�� Examples: Examples: 
Guinea pig ileum, Frog Skin, Squid Axon, Exercise Physiology, Guinea pig ileum, Frog Skin, Squid Axon, Exercise Physiology, 
Blood PhysiologyBlood Physiology
Ileum, Ileum, CardiolabCardiolab, Vascular Rings, Sciatic nerve, Vascular Rings, Sciatic nerve--anterior anterior tibialistibialis
SimNerveSimNerve SimMuscleSimMuscle SimHeartSimHeart

What are computer simulations?What are computer simulations?
-- basically there are two types.basically there are two types.

�� Simulations of experiments:Simulations of experiments:
–– use ‘real’ data so responses are lifelikeuse ‘real’ data so responses are lifelike
–– use tutoruse tutor--designed i.e. relevant experimentsdesigned i.e. relevant experiments
–– may provide onmay provide on--screen support & screen support & SAQsSAQs

�� Examples:Examples:
Nerve Physiology, Muscle Physiology, Frog Heart, Intestinal Nerve Physiology, Muscle Physiology, Frog Heart, Intestinal 
Absorption, Cat Nictitating Membrane, Absorption, Cat Nictitating Membrane, Langendorff Langendorff Heart, rat Heart, rat 
Blood Pressure, Inflammation Pharmacology, Blood Pressure, Inflammation Pharmacology, FinklemanFinkleman, , 
Respiratory Pharmacology, Intestinal Motility, Renal FunctionRespiratory Pharmacology, Intestinal Motility, Renal Function

Do they work?Do they work?
The evidence is YES The evidence is YES 

BUT:BUT:
�� it depends on what you it depends on what you 
measure.measure.
�� a recognition that different a recognition that different 
objectives are achieved.objectives are achieved.

Tutors must decide the PRIMARY Tutors must decide the PRIMARY 
objectives for their students.objectives for their students.



Do they work? Do they work? -- some of the some of the 
evidenceevidence
��many learning objectives can be addressed:many learning objectives can be addressed:

•• knowledge gain is equivalent knowledge gain is equivalent 
•• data handling skillsdata handling skills
•• experimental design skillsexperimental design skills
•• communication skills (oral, written)communication skills (oral, written)
•• group workgroup work
•• promoting staffpromoting staff--student interactionstudent interaction

�� students are positive about using CALstudents are positive about using CAL
�� costs are lesscosts are less
�� better support for weaker studentsbetter support for weaker students

Evaluation of computer simulationsEvaluation of computer simulations
Retrospective Studies: Retrospective Studies: 
CAL simulation CAL simulation versusversus live animal lab.live animal lab.

�� Compare lab marks of Compare lab marks of differentdifferent cohortscohorts
�� ControlControl -- undergradsundergrads doing live frog nerve doing live frog nerve 

experimentexperiment
�� TestTest -- CAL simulation of same experiment.CAL simulation of same experiment.
�� no significant difference in lab report marksno significant difference in lab report marks
�� Clarke, ATLA 14: 134Clarke, ATLA 14: 134--140 (1987)140 (1987)
�� Dewhurst, et al ATLA 15: 280Dewhurst, et al ATLA 15: 280--289 (1988)289 (1988)

Prospective study: Prospective study: 
CAL simulation used as an alternative to a specific CAL simulation used as an alternative to a specific 
animal laboratory practicalanimal laboratory practical

�� BSc BSc ((HonsHons) Physiology students) Physiology students
�� Subject Subject -- intestinal transport of nutrientsintestinal transport of nutrients
�� Mode: mini project (10 full days) in laboratoryMode: mini project (10 full days) in laboratory
�� Experiment Experiment -- evertedeverted, intestinal sac of the rat, intestinal sac of the rat
�� CAL simulation of CAL simulation of expts expts + workbook+ workbook
�� Control & Test groups from same cohortControl & Test groups from same cohort
�� Dewhurst et al (1994)Dewhurst et al (1994) AmerAmer. J.. J. PhysiolPhysiol. 267 (. 267 (AdvAdv.. PhysiolPhysiol.. EducEduc. 12) S95. 12) S95--

S104S104



Findings: 1. Mean gain in Findings: 1. Mean gain in 
knowledgeknowledge

�� students tested before (pre) students tested before (pre) 
and after (post) period of studyand after (post) period of study

�� used test comprising 50used test comprising 50
questions (MCQ, short answer, questions (MCQ, short answer, 
problem solving, data interpretation)problem solving, data interpretation)

�� knowledge gain calculated as (postknowledge gain calculated as (post--
test score) test score) -- (pre(pre--test score)test score)

�� no significant differenceno significant difference
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Findings: 2. Attitude to using CALFindings: 2. Attitude to using CAL as an as an 
alternativealternative

Attitude ScalesAttitude Scales
zz ease of useease of use
zz perception of perception of 

effectivenesseffectiveness
zz learning style learning style 

preferencespreferences
zz perception of knowledge perception of knowledge 

gaingain
zz time & placetime & place

upper graph upper graph -- Control Group Control Group 
(Animals)(Animals)

lower graph lower graph -- Test Group (CAL)Test Group (CAL)
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Finding: 3. Comparison of resources Finding: 3. Comparison of resources 
requiredrequired

�� KEYKEY (1993 prices)(1993 prices)

1.  staff time 1.  staff time 

  (lecturers:£40/hr:(lecturers:£40/hr:

  demonstrators:£10/hr)demonstrators:£10/hr)

  2.  technicians time (£10/hr)2.  technicians time (£10/hr)

  3.  materials3.  materials

4.  total cost4.  total cost
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Prospective study: Prospective study: CAL simulations of CAL simulations of 
pharmacology ‘wet labs’ versus ‘dry labs’ pharmacology ‘wet labs’ versus ‘dry labs’ 

�� Five studies Five studies of first year BScof first year BSc Pharmacology studentsPharmacology students
�� Each study divided cohort into two groups (not random)Each study divided cohort into two groups (not random)

�� 1. performed traditional ‘wet lab’ practical1. performed traditional ‘wet lab’ practical
�� 2. Used computer simulation with schedule2. Used computer simulation with schedule

�� Teachers Teachers assessedassessed performance by quality of 2performance by quality of 2--part ‘writepart ‘write--up’up’
�� 1. 1. Practical componentPractical component 2. 2. Theory componentTheory component

�� Results:Results:
�� PracticalPractical: marks of students using simulations : marks of students using simulations significantly bettersignificantly better

than marks of students performing wet labsthan marks of students performing wet labs
�� TheoryTheory: : no difference in performanceno difference in performance between groupsbetween groups
�� Some evidence that ‘wet lab’ students developed Some evidence that ‘wet lab’ students developed ‘longer‘longer--lasting’ lasting’ 

(deep) learning(deep) learning

�� Hughes (2001) TIPS 22: 2, 71Hughes (2001) TIPS 22: 2, 71--7474

ImpactImpact

1. Do CAL packages provide 1. Do CAL packages provide 
a suitable alternative to a suitable alternative to 
animalanimal
based based practicalspracticals ??
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2. Has CAL significantly reduced 
the number of animals used in 
teaching ?
Reference: Dewhurst & Jenkinson (1995) 
Alternatives to Lab. Animals 23, 521-530
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sa - strongly agree       a - agree
sd - strongly disagree  d - disagree
u - undecided na - not applicable

How can we encourage the use of How can we encourage the use of 
simulations? simulations? -- Key stepsKey steps

�� Make teachers aware of available alternatives (EURCA)Make teachers aware of available alternatives (EURCA)

��Resource CentreResource Centre

�� ‘content rich’ database‘content rich’ database

�� Successful implementation requires tutors to develop Successful implementation requires tutors to develop 
support materials.support materials.

��WrapWrap--around materials often textaround materials often text--based study guides or based study guides or 
workbooksworkbooks

�� similar to lab schedules and should include objectives and similar to lab schedules and should include objectives and 
outcomesoutcomes

�� exercises, tasks and activities should be builtexercises, tasks and activities should be built--inin
SAQSAQs h ld b i l d d t i f l isho ld be incl ded to reinforce learning



Disseminating information Disseminating information -- EURCA EURCA 
projectproject

�� Resource Centre with a collection of alternativesResource Centre with a collection of alternatives
�� role is to be prorole is to be pro--active in promoting alternatives to teachersactive in promoting alternatives to teachers

�� high visibility at learned society meetings in Europehigh visibility at learned society meetings in Europe

�� collection of alternatives with which teachers can interactcollection of alternatives with which teachers can interact

�� ‘manned’ by academics experienced in using alternatives in their‘manned’ by academics experienced in using alternatives in their own own 
teachingteaching

�� WebWeb--based database of selected alternatives for HEbased database of selected alternatives for HE
�� details, reviews, support materials, data from evaluative studiedetails, reviews, support materials, data from evaluative studies, s, 

users comments/experiencesusers comments/experiences

�� Electronic Newsletter, discussion groups, network of Electronic Newsletter, discussion groups, network of 
enthusiastsenthusiasts

What sort of tasks/activities?What sort of tasks/activities?
May be individual or groupMay be individual or group--centred.centred.

�� Record and Measure Record and Measure -- test accuracy of test accuracy of 
measurementsmeasurements
–– observe responses of...to... observe responses of...to... 
–– compare....compare....
–– measure .... quantify....measure .... quantify....

�� Data AnalysisData Analysis
–– plot... extrapolate.....plot... extrapolate.....
–– determine.... calculate…determine.... calculate…

�� Data Interpretation SkillsData Interpretation Skills
–– describe....  list...describe....  list...
–– explain.... discuss....explain.... discuss....
–– formulate a model to... identify unknown Xformulate a model to... identify unknown X

What sort of tasks/activities?What sort of tasks/activities?

�� Presentation SkillsPresentation Skills
–– construct a table to... draw a graph to..construct a table to... draw a graph to..
–– prepare an abstract...  prepare a posterprepare an abstract...  prepare a poster
–– give an oral communication to..give an oral communication to..
–– write a reportwrite a report

�� Experimental DesignExperimental Design
–– design an experiment to....design an experiment to....
–– identify the unknown X...identify the unknown X...
–– formulate a hypothesis to explain... test your formulate a hypothesis to explain... test your 

hypothesishypothesis
–– determine a range of suitable drug concentrations determine a range of suitable drug concentrations 

to…to…
�� Knowledge of underlying principlesKnowledge of underlying principles



SummarySummary
�� Animals are still being used (often unnecessarily) in HEAnimals are still being used (often unnecessarily) in HE
�� Teachers should:Teachers should:

–– audit their courses and define teaching objectives more clearly,audit their courses and define teaching objectives more clearly,
–– justify inclusion of animal labs and use alternatives where possjustify inclusion of animal labs and use alternatives where possible ible 

�� the evidence is that alternatives:the evidence is that alternatives:
–– are cost effectiveare cost effective providing lab skills are not primary learning providing lab skills are not primary learning 

objectives,objectives,
–– are acceptable to students are acceptable to students if they are well integrated into a course,if they are well integrated into a course,
–– can can reduce animal usereduce animal use whilst achieving many learning objectiveswhilst achieving many learning objectives

�� to have an impact on animal useto have an impact on animal use
–– teachers’ level of awareness must be increased teachers’ level of awareness must be increased -- they need a rich they need a rich 

information database information database -- EURCAEURCA
–– to use them successfully teachers must to use them successfully teachers must develop their own support develop their own support 

materialsmaterials

Thank you for listeningThank you for listening

David DewhurstDavid Dewhurst
d.d.dewhurstdewhurst@@eded.ac..ac.ukuk
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