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Introduction
● Almost any EAH system needs exercises

– Supporting the understanding of difficult concepts
– Specific pedagogical approaches: learning-by-

doing, problem-based learning, etc
– Testing the knowledge of the learner: self-testing or 

assessment
– Providing information to related processes: user 

modelling, sequencing, etc
● Questions and exercises are part of almost any 

learning process
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Introduction: the more, the merrier
● When it comes to exercises, the higher the 

number, the better
– A small number of different exercises might be 

succeeded by the learners without having really 
mastered the concepts behind (gaming the 
system?)

– A higher number of exercises allows for a higher 
level of adaptation (e.g. selecting a level of difficulty, 
adapting the sequence, etc)

● In an ideal world, we would have an infinite 
number of exercises
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Introduction
● However, creating exercises takes time
● Correcting exercises takes even more time
● In an ideal world:

– Exercises would be created automatically (different 
exercises)

– Exercises would be marked automatically
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The problem
● Is it possible to create a framework for the 

automatic generation of (EAH-) exercises that:
– is domain-independent?
– does not require a high technological background?
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Some approaches
● Ad-hoc solutions

– Creation of exercises based on some specific rules 
of the domain

– Creation of exercises according to some heuristics 
of the model

– Common approaches, but difficult to generalise
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Some approaches
● Formula-based exercise generation

– The answer is found by solving an equation
– The system selects most parameters and asks for 

the missing one
– Marking by value substitution in the equation
– Only adequate for domains like maths or physics
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Some approaches
● Programming exercises

– Use of a real compiler for detecting errors
– The use of a general-purpose tool for the correction 

of the learners' solutions lowers the cost of creating 
multiple exercises

– Difficult to generalise this approach beyond 
programming
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Some approaches
● IMS Question and Test Interoperability

– The IMS specification describes several types of 
exercises

– The exercises do not vary, they are always the 
same

– Big success in systems interoperability, but no 
adaptation/modification of exercises

– Is it possible to have an adaptive QTI?
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Parametric Exercises
● Many approaches to automatic generation of 

exercises rely in some form of parameter
● Parameters modify the creation of the exercise: 

every instance is a new exercise
● Parameters are used for marking (if any)
● Is it possible to formalize the idea of parametric 

exercise (parametric QTI?)?
● First step: what kind of parameters are there?
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Parameters
● We have identified four types of parameters

– External (input)
– Internal (input)
– Answer
– Output
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Parameters
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Example 1
● Computer Architecture: Hard-disk read request 

(scheduling)
● Answers are text-based
● Parameters: 

– External: read requests, disk size, scheduling 
algorithm, etc

– Internal: seed for randomizing unspecified external 
parameters

– Answer: total distance travelled by disk head
– Output: time needed, correct answer
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Example 2
● Geography: position of countries and cities
● Answers are graphic-based (click or drag)
● Parameters:

– External: continent, number of countries
– Internal: none
– Answer: positions
– Output: total time, answers that needed more time, 

answer that were answered quickly, ratio of correct 
answers
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Our implementation
● We have implemented a web-based parametric 

exercise generator
● It allows the designer to specify the parameters, 

the layout of the exercise and how to mark it
● Some feedback can be given depending on the 

answers
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Our implementation
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Our implementation
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Our implementation
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Our implementation
● We have implemented a web-based parametric 

exercise generator
● It allows the designer to specify the parameters, 

the layout of the exercise and how to mark it
● Some feedback can be given depending on the 

answers
● Main limitation: complex exercises need to be 

programmed
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Conclusions
● EAH systems would benefit from a standard 

way for generating/marking different exercises
● Most approaches to automatic exercise 

generation are difficult to generalise
● The four basic types of parameters have been 

identified
● Next step: overcome the 'programming' 

restriction of our prototype
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Thank you very much!
Questions?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

