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Introduction

- 0000000000000000000_]
 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)

* |n 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
* |n an ideal world:

- Exercises would be created automatically (different
exercises)

- Exercises would be marked automatically
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The problem

* |s 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

29-July-2008 A3H @ AH (Hannover, Germany) 7



Some approaches

- 0000000000000000000_]
 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)

* |s it possible to formalize the idea of parametric
exercise (parametric QTI7?)?

* First step: what kind of parameters are there?
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Parameters

e
* We have identified four types of parameters
- External (input)
- Internal (input)
- Answer
- Output
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Example 1

 Computer Architecture: Hard-disk read request
(scheduling)

« Answers are text-based

e Parameters:

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

- Internal: seed for randomizing unspecified external
parameters

- Answer: total distance travelled by disk head
- Qutput: 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

* |t 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

File Edit View History Bookmarks Tools Help

@ - - & (1} | nttpnocainost:8180/pared/ParEdClient. ntmi [~] &)
tomcat 5.5 u... [ Formatter (Ja... [ Formatter (ja... =[] VerticalPanel % Java 2 Platfor... m [#] ParEx - Para... [ CSSTextPro.. [¥]Gmail - Poste... -
Parametric Exercises Editor @
Edit Validate/Preview . <]
Parameter Input Section =
Parameter Name Data Type Parameter Type Default Value
fseed [Float | |External | [srandom remove
InumBytes Ilnteger - IExternaI | |2 remove
|sourceC0dif |Integer | IInternaI | I remove
|destCodif [Integer ~| |intemal | remove
[mode [sting | | External Kl remove
|ans |String | IAnswer | I remove
|sc|\.ring_time |String | IOutput | |$time remove i
Iqualification IString - IOutput | | remove

add parameter

Exercise Description Section
<p> Now, in order to increase a little bit the exercise difficulty, we will create a multi-format number converter. </p>

if: </p>

<p> Now, please type here your answer: [TEXT var=ans] </ps| B

<p=Good Luck!</p=
Feedback Section

[«

Done
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Our implementation

a2s

parastls Exsrclies Bl o = alusilla Firaioe

Archive Edtar wer Historial Mareadoras Herramisntss Ayuds

E&-9-& [ fttp riocalhost 8120/pared parEdelient herrl

£ . ’ ’

Eiai ParEd: Web-based Parametric Exercise Editor
File | Edit walidate/Preview

Parameter Input Section

Data Type Perameter Type Default Walue

=

Pararmeter Name

I |String j IExterna| remawve

add pararmeter
Exercise Description Section

This wariable does not exist: Zvarl

ParkEd - Parametric Exercises Editor
There were errors during validation, Please

werify tharm in the right panel ard correct them.

Feedbaclc Section

This one neithar: $fvar2

Close

¥ Define exercise name and add attachmernts (click to hide/expand)
Exercise name (only slphanumerc charattersl:l

Contziner widget [ java FiIe‘J:i Examinar... |

Examinar, ..

Exercise Lagic | java file):|

Terminada
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The following errors were found. Please
correct them hefore proceeding:

Parameter Input section errors - parameter definitions:
- Parameter number 1 cannot be left blanke. Please intracuce a
parametar namae,

- There is no Dutput type parametar. There must be &t lzast one
in order to send It at the end of the exarcise

‘Exercise Description' section errors:
_Internal references error

- Pararmeter "gvarl' iz undefinad in the "lnput Parameters”
sectlon, Please dafine It first before referencing to i,
'Feedback’ secticn errors:

Internal references error

- Parameter "fvar’ iz undefinad in the "lnput Parameters”
sectlon, Please dafine It first before referencing to it
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Our implementation

T

chive Editar Wer Historizl Marcadores Heramientas  fyuda

\\- - - i iT‘ [#] hitpylecalhost:B1e0paredPargdClient bl 2]

@

File pdt wvalidatedreview

Ll ferandaen
min_rn_cylinders I].‘E\".'Ii
max_n_cindersfan
n_cylinders |7
min_n_requests i
max_n reguestsfiz
——
Jrmm—
frm—

n_reguests
algarithm
initial_pasition

Tast values

Terminadn
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ParEd: Web-based Parametric Exercise Editor @

Imaginz that we have a hard disk unik with n=I197 cylinders, numbered from o to n-1, and a eet of accese requests
is recaived as displayed in List 1.

Knowing that the disk access scheduling algerithm in uss 18 S5TF (Shortest Seek Time First - on equal distance

suppose that the head moves in ascendent direction), and that the reading head 12 initially positionsd in oylindsr
numbsr 124, pleass indicate in List 2 the ardsr in which the requests would be procsssed,

List 1: 57 148 158 =6

List 2: [g7 [1aa  f[=e  [1=s

Incorrect. The correct sequence is: 1419, 158, 57, 56

Moraowar, which would be the total distanes (measured n number of eplinders) that the reading head moves to
process all requests?

Incorraect. The correct answer is: 136

Exercise Feadback

Here goes some feedback about disk access scheduling algorithms
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Our implementation

* \We have implemented a web-based parametric
exercise generator

* |t 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?
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