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Abstract:  This paper proposes a framework for educaiona software evaluation
based on the Multiple Criteria Dedsion Aid methoddogy. Evaluating
educaiona software products is a twofold process both the educational
and the technical asped of the evaluated products have to be considered.
Asfar as the product educaional effedivenessis concerned, we propose a
set of attributes covering both the general educational features and the
content of the product. From the technicd point of view, a software
attribute set based on the ISO/IEC 9126 standard has been chosen together
with the acompanying measurement guidelines. Finally, an evauation
example involving three @mmercial educaiona software padages for
medanics is presented.
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INTRODUCTION

Evaluating software products is a particularly difficult process because many, often
contradictory, attributes have to be taken into acmunt. An important effort for defining a
universally accedted model has been undertaken by the International Standard
Organization (1SO), which has published the ISO/IEC 91261, 9126-2 and 9126-3
standards. 1SO proposes s$x attributes, which charaderize the quality of a software
product: functionality, reliahbility, usahility, efficiency, maintainahility and portahility
[1]. These dtributes can be further analyzed in lower-level attributes.

However, the | SO standards do not cope with software dtributes that are gopropriate
for assessing product qudity from a nontechnicd point of view. In the cae of
educaiona software it is generaly acceted that it is very difficult to develop a
predefined set of standards accrding to which the educational value of the software can
be measured. The reason is that ead educaional software product does not necessarily
serve the same learning objedives and the same target users (age, level of knowledge or
skills). Therefore, the set of attributesto be chosen for assessng the educational value of
a software product must clealy prescribe the evaluation context in each case.



This paper presents an adaptable evaluation framework for educational software
products based on the Multi criteria Dedsion Aid methoddogy (MCDA) [6, 9], which is
suitable for evaluation problems where many attributes must be taken into acwunt.
Since evauating educational software isatwofold process concerning baoth the technicd
and the educaional asped of the evaluated products, the propased framework consists of
two top-level attributes, one concerning the technica feaures of the evaluated products
and one @mncerning the alucational eff ectivenessof them. The ISO/IEC 9126standard is
chosen as the basis for evaluating the quality of a software product from the technicd
point of view, while an adaptable set of attributes is proposed for assessng the
educaiona value of the product. A red example mncerning the evaluation of three
commercial educational software padages is presented. The overall evaluation model
used in the example isillustrated and criticd points are discussed

In the following sedion we present the principles of software evaluation using
MCDA methoddogy. Next we present the atributes used for the technicd asped of the
evaluation and subsequently we present the dtributes sleded for the educationa asped
of the evaluation. We illustrate this framework with a red example and finaly we
conclude the paper and pcse future diredions.

MULTIPLE CRITERIA DECISION AID METHODOLOGY (MCDA)
An evaluation problem solved by MCDA can be modeled as a 7-ple { A, T,D,M,E,G,R}
where[9]:

- Alisthe set of dternatives under evaluation in the model

- Tisthe type of the evaluation

- D isthe treeof the evaluation attributes

- M isthe set of asociated measures

- Eisthe set of scaes associated to the dtributes

- Gisthe set of attributes constructed in order to represent the user's preferences

- Risthe preference aygregation procedure

In order to solve an evaluation problem, a spedfic procedure must be foll owed [4]:

Step 1: Definition d the evaluation set A: The first step is to define exadly the set of
posdgble choices. Usualy thereisa set A of alternativesto be evaluated and the best must
be seleded. The definition of A could be thought as first-level evaluation, becaise if
some dternatives do not fulfill certain requirements, they may be rejeded from this st.

Step 2: Definition d the type T of the exaluation: In this gep we must define the type of
the desired result. Some possble dhoices are the foll owing:

- choice partition the set of possble choices into a sub-set of best choices and a sub-
set of not best ones.



- clasdficdion: partition the set of possible choicesinto a number of sub-sets, eech one
having a charaderization such as good, bad, etc.

- sorting: rank the set of passhble choices from the best choiceto the worst one.

- description: provide aformal description of each choice without any ranking.

Step 3: Definition o the tree of evaluation attributes D: In this gep the dtributes that
will be taken into acount during the evaluation and their hierarchy must be defined.
Attributes that can be analyzed in sub-attributes are cdled compound attributes. Sub-
attributes can also consist of sub-sub-attributes and so on. The atributes that can not be
divided further are cdled basic attributes. An example of such an attribute hierarchy is
shown infigure 1.

It should be noted that there exist mandatory independence @nditions, such as the
separability condition, and contingent independence nditions, depending on the
aggregation procedure alopted.

Educationd software
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Figure 1. Example of an attribute hierarchy

Step 4: Definition d the set of measurement methods M: For every basic dtribute d we
must define amethod My that will be used to assgn values to it. There ae two kinds of
values, the arithmetic values (ratio, interval or absolute) and the nominal values. The
first type of values are numbers, whil e the second type ae verbal charaderizaions, such
as'red, 'yellow', 'good, 'bad’, 'big', 'small’, etc.

A problem with the definition of My is that d may not be measurable, because of its
measurement being ron-pradicd or impossble. In such cases an arbitrary value may be



given, based upon expert judgment, introducing a subjedivity fador. Alternatively, d
may be decompaosed into a set of sub-attributes dy, do, ... d,,, which are measurable. In
this case the expresgon of arbitrary judgment is avoided, but subjedivity is involved in
the decompositi on.

Step 5: Definition o the set of measurement scales E: A scde ey must be ssociated to
every basic atribute d. For arithmetic atributes, the scade usually corresponds to the
scde of the metric used, while for nominal attributes, ey must be dedared by the
evaluator. Scdes must be d least ordinal, implying that, within ey, it must be dea which
of any two values is the most preferred (in some cases there ae different values with the
same preference). For example, for d = 'operating system'’, e; could be [UNIX, Windows
NT, Windows-95, DOS, VMS] and a possble preference muld be [UNIX = Windows
NT > Windows-95=VMS> DOS].

Step 6: Definition o the set of Preference Structure Rules G: For ead attribute and for
the measures attached to it, arule or a set of rules have to be defined, with the aility to
transform measures to preference structures. A preference structure @mpares two
digtinct alternatives (e.g. two software products), on the basis of a spedfic atribute.
Basic preferences can be cmbined, using some aggregation method, to produce aglobal
preference structure.

For example, let a; and a, be two aternatives and let d be abasic atribute. Let also
my(a,) be the value of a; concerning d and let my(ay) be the value of a, concerning d.
Suppacse that d is measurable and of positive integer type. In such a cae, a preference
structure rule could be the foll owing:

e product a; is better than g onthe basis of d, if my(a;) is greater thanmy(ay) plus K,
where K isa pasitiveinteger

e prodwcts a; and g are eual on the basis of d, if the absolute difference between
my(a;) andmy(a,) isequd or lessthanK, where K isa pasitiveinteger

Step 7: Seledion d the appropriate agg egation method R: An aggregation method is an
agorithm, capable of transforming the set of preference relations into a prescription for
the evaluator. A prescription is usually an order on A.

The MCDA methoddogy consists of a set of different aggregation methods, which
fal into three dasses. These ae the multiple attribute utility methods [2], the outranking
methods [9] and the interactive methods [8]. The seledion of an aggregation method
depends on the foll owing parameters [9]:

¢ Thetype of the problem
*  Thetype of the set of possible dhoices (continuous or discrete)
e Thetype of measurement scdes

» Thekind of importance parameters (weights) associated to the dtributes



 The type of dependency among the dtributes (i.e. isolahility, preferential
independence)

e Thekind of uncertainty present (if any)

Notice that the execution of the steps mentioned above is not straightforward. For
example, it is alowed to define first D and then, or in parallel, define A, or even select R
in the middle of the process

ATTRIBUTESFOR EVALUATING THE TECHNICAL FEATURES
OF EDUCATIONAL SOFTWARE

According to I1SO 9126 the technicd asped of quality is decompased into six sub-
attributes and ead one of them is further decomposed in sub-sub attributes. Quality is
demmposed as foll ows:

— Functionality [suitability, accuracy, interoperabili ty, compliance, security]
— Reliahility [maturity, fault tolerance recoverabili ty]

- Usabili ty [understandabili ty, learnabili ty, operabili ty]

— Efficiency [time behavior, resource utili zation]

- Maintainabili ty [analyzability, changeability, stability, testabili ty]

— Portability [adaptabili ty, install abil ity, conformance, replacedili ty]

ISO 9126 lasicdly prescribes a general framework, which may be alapted to the
charaderistics of a spedfic evaluation problem. For spedfic types of educaional
software, some of the eove atributes may be irrelevant. In the example presented in the
next sedion, which concerns commercial multimedia software for persona use,
maintainabili ty and patability have been considered of no interest. In the foll owing sub-
sedions, we discussbriefly the éove dtributes.

Functionality

Functionality is defined as the degreeof existence of a set of functions that satisfy stated
or implied needs and their properties. In the cae of educaional software these functions
and properties may concern the coverage of one or more required subjeds, the presence
of experiments, various types of exercises et.c. It can be decomposed in five sub-
attributes:

- Sutability isthe degreeof presence of a set of functions for spedfied tasks.

- Acauracyisthe degreeof provision of right or agreed results or effeds.

- Interoperability is the degreeto which the software is able to interad with spedfied
systems (i.e. physicd devices)

- Compliance is the degree to which the software alheres to applicaion-related



standards or conventions or regulationsin laws and simil ar prescriptions.

- Seaurity is the degreeto which the software is able to prevent unauthorized access
whether acddental or deliberative, to programs and data (i.e. login functions,
encryption of personal data et.c.).

Reliability

Reliability is defined as the caability of the software to maintain its level of
performance under stated conditions for a stated period d time. It can be decomposed in
threesub-attributes:

- Maturity is the frequency of failure by faults in the software. In general, any fault
due to software problemsis unaccetable for educational software.

- Fault toleranceis the aility to maintain a spedfied level of performancein cases
of software faults or of infringement of its gedfied interface

- Reooveability is the caability of software to reestablish its level of performance
and recover the data diredly affeded in case of afailure.

Usability

Usahility is defined as the dfort needed for the use by a stated or implied set of users.
This attribute dfeds also the educational effedivenessof a software product, sinceif the
product is hard to use, the dtention of the traineeis mostly focused in the software itself,
than in its educational content. Usability can be decomposed in threesub-attributes:

- Understandalility is the user's effort for recgnizing the underlain concept of the
software. This effort could be deaeased by the existence of demonstrations.
- Learnahlity isthe user's effort for leaning how to use the software.

- Operahility is the user's effort for operation and operation control (e.g. mouse
suppart, shortcuts eit.c.).

Efficiency

Efficiency is the relationship between the level of performance of the software and the
amount of resources used, under stated conditions. It can be decomposed in two sub-
attributes.

- Time behavior is the software's response and processng times and throughput rates
in performing its function.

- Resource utili zation is the amount of resources and the duration of such use in
performing the software's function.



M aintainability

Maintainahlity is defined as the dfort needed to make spedfied modificaions. It

can be decomposed in four sub-attributes.

Analyzahility is the dfort needed for diagnosis of inefficiencies or causes of failure
or for identification of partsto be modified.

Changeahility is the dfort needed for modificaion, fault removal or for
environmental change.

Sabhility isthe risk of unexpeded effeds of modifications.
Testahility is the effort needed for validating the modified software.

Portability

Portability is the aility of the software to be transferred from one environment to
another. It can be decomposed in four sub-attributes:

Adaptability is the software's oppatunity for adaptation to dfferent environments
(e.g. other hardware/OS platforms).

Install ability is the eff ort neaded to install the softwarein a spedfied environment.

Conformance is the degree to which the software alheres to standards or
conventions related to partability.

Replaceahility is the oppatunity and effort of using the software in the place of
spedfied dder software.

ATTRIBUTESFOR EVALUATING THE EDUCATIONAL
EFFECTIVENESS

In contrast with the technicd asped of the evaluation, there is no broadly accepted
model for asessing the educaional effediveness of a software padkage. The reasons for
thisare mainly:

It is very hard to describe the context of al possible educaional software evaluation
problems with a single atribute framework. For example, the evaluation carried out
by ateacher or atrainer isa completely different problem compared to the evaluation
process caried out by a dedsion-maker of an educational institution. In addition,
fadors that must be taken into acount are the type of target users the evaluator has
in mind while undertaking the evaluation and the way he or she intends to use the
software (for example, to tead a spedfic topic, or to enhance students
understanding of a cetain topic).

There ae several types of educaional software products. According to [3] these
types are: ‘drill and pactice, ‘tutorials’, ‘simulations’, ‘instructiona games and
‘problem solving'. Each one of these software types may need dfferent evaluation



attributes.

¢ An educdional software product may have such original charaderistics that prevent
the use of a predefined set of evaluation attributes.

In this work we tried to take into consideration al elements relevant to teachers,
trainers, parents and users. The proposed set of attributes must be viewed as a genera
evaluation framework that in most cases should be alapted to the spedfic drcumstances
of an evaluation problem.

The propaosed framework is based on the work presented in [7], which has been
modified by removing the dtributes related to the technicd asped of the evaluation and
by extending in more detail the atributes related to the educaional purposes of the
evaluation. According to our approach the elucationa effediveness attribute of a
software product is decomposed in two sub-attributes, ead one of them being further
decomposed. The first two levels of this analysis are shown in table 1. In the following
sub-sedions we will discussthese &tributesin more detail .

Table 1. Educaional eff ediveness decomposition

» educational feaures

- target users edficdion

- information for the topics addressed and the
learning objedives

- instructional suppart materials

- adaptation to individual needs

- dstrategies for enhancing engagement, attention
and memory

- usage of the product

- encouragement of criticd thinking

- user performance assessment

+ content

- quality of content
- appropriateness
- dtructure

Educational Features

— Target users gedfication: The software padkaging or the acompanying reference
materials must clealy inform abou the gproximate aye of the target users and about
the prerequisite level of knowledge or skills recommended for best use of the
software.

— Information for the topics addressed and the learning oljedives:. It is very important
that instructors and educators are provided with clea and comprehensive information
concerning both the topics that the educational software deds with and the learning



objedives that it aims to achieve. Obvioudly, the topics addressed by the software
must be relevant to the set of leaning objedives, so as to enable users to achieve
them, and the leaning objedives must be gpropriate for the target users age and
competence. When the educationa software is designed for classoom use to ensure
that the software is a valuable eaucaiona resource, the topics covered and the
leaning objedives must be cmpatible with the educaion system of the country
where the software is used.

Instructiond suppat material: Another asped to take into acount when evaluating
the eaucaional feaures of a particular piece of software is the quality of the
instructional suppart material it provides, either in print and/or as printable files from
disc or on-line resources. In fad, they can significantly help not only instructors but
aso users to focus the patentialities of the software, giving suggestions on the
various teaching strategies instructors can adopt using it in the dassroom, informing
about how the program can be fitted into a larger framework of instruction etc.

Adaptation to individud neels: This attribute is further decompaosed in four sub-
attributes:

- Fedaback The software product provides feedbad information that is not
stereotyped, but appropriate for the situation and the users’ performance

— Posshility to follow different learning routes (exploratory learning
environments): It is important that the software dlows the users to follow
different learning routes through the program.

— Differentiation o the leve of difficulty in resped with the user’ s performance
— Levd of interactivity

Srategies for enharcing engagement, attention and memory: This attribute is
decomposed further on in the foll owing sub-ettributes:

— User motivation: User motivation is achieved when the software is able to:

= Show to the users the usefulness of what they lean.

= Set clea goals (e.g. number of questions that neal to be completed without
a mistake) and provide indication of how the user is procealing
periodicdly.

=  Encourage users to envision themselves in an imaginary context or event
where they can use the information they are learning.

= [nspire agnitive curiosity by giving partial information, elements of
surprise, stimulating desire to know edt.c.

= |nspire sensory curiosity using sound, visual stimuli e.t.c.

= Provide alevel of user control, kegping aways in mind that too much user
control can be detrimental.



Other charaderistics related to user motivation are:
= Confidence provide reasonable oppatunity to be successful.
= Competition with other users (students)
= Competition with the computer
= Competition with the user him/herself
= Competition with the dock

= Adjunct reinforcement: Foll ow the successful completion of any adivity
with an adivity that the user (student) finds enjoyable.

— Varied tasks & activities: The diversity/motonony in the way performing various
tasks.

— Retention d information: Retention of information is encouraged when the
difficulties are well distributed throughout the program, the topics are dealy
conneded and summaries of the main topics covered in each precaling sedion
are provided.

— Usage of educationd software: It is very important to consider the possible usage of
the educational software & leaning resourcein the dassroom or by a single user as
self-instructional resource, whether it can be useful for the alministration of tests, or
can be used only for instructor-led tuition.

— Encouragement of critical thinking: The degree to which the program provides
criticd thinking and dedsion making adivities that entail inductive or deductive
reasoning and problem-solving skills must be taken onto acaunt.

— User's performance assessrent: For true and adua leaning to take place it is
important that the educaiona software dlows the users to constantly monitor and
asssstheir leaning progress

Content

The Content of an educaional software product is measured acarding to three sub-
attributes:

— Quality of content: The quality of the content is analyzed in the following lower level
attributes:

— Accauracy. Measures the asence of inaccurades in the content presented by the
software.

— Clear formulation d the content so asto be easily understandable

— Completeness Capability of the software in deding with al the aspeds of each
topic.
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- Up-to-date

— Appropriateness This attribute refers to the gpropriateness of the reading level for
the target users. Users should be ale to understand the information presented, so it is
esential to check if vocabulary, structure and sentence length are suitable for their
level of knowledge, presenting an accetable degreeof difficulty.

— Sructure: This attribute focuses on the organization of content, which should be
logicdly structured and dvided among the sedions or modules, in order to help the
user to progressvely assmil ate information.

A REAL WORLD EXAMPLE

This sdion presents an example in which three @mmercial educdiona software
packages for personal use ae compared. The padkages concern mechanics for high
schoders and have been seleded from the Greek market. We ae not presenting the
names of the evaluated products, since this would not increase the worthiness of the
example, but we will refer to them with theterms P1, P2 and P3.

In the following sub-sedions we will present first the dtributes used for the
technicd part of the evaluation, together with their measurement scdes and the ratings of
the evaluated products for the various basic atributes. Next we will present the atributes
used for the educational part of the evaluation. Finally we will present the aggregation
procedure and the way the final result was obtained.

Technical part of the evaluation

As mentioned before this part of the evaluation is based on the quality scheme of SO
9126 Concerning Functiondity, we removed attributes Interoperability and Seaurity,
since our spedfications required neither cgpabiliti es for exchanging red experimental
datawith physicd instruments nor user authentication. Moreover, we removed accuracy,
since our padkages do not perform computations that require high degree of acairacy.
We have further decomposed Sitability in three sub-attributes: Theory, Experiments and
Exercises. For Theory we used as a metric the number of Subeds covered by eath
padkage. For Experiments and Exercises we used as a metric the ratio of
Experiments/Subed and Exercises/Suljed of each package.

Concerning Reliability, we onsidered only its sub-attribute Maturity, which
expresses the frequency of faults due to software problems. Rewverability, Fault
tolerance and Availahility have been considered irrelevant. We asgned an increased
weight to Reliability, sincefor educaional software thiskind of faultsis unacceptable.

Usahility is decmmpased in Understandability, Learnahlity and Operability. We
analyzed Learnabhlity in terms of Usahility of manud and Avail ability of help functions.
Finally we analyzed Operability in Availability of installation program, Message
clearnessand Cancdability ratio.
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Concerning Efficiency, we mnsidered bah Time behavior and Resource utili zation.
In order to ‘measure’ the Time behavior, we used the subjedive impression of the
package’'s resporse times. Concerning resource utilization, we nsidered the
requirements of the padkage in memory, disk space ad CPU type and speed.

Finaly, we wnsidered Maintainahility and Portability as being irrelevant for
commercial multimedia software for personal use.

Table 2 presents al the dtributes used for the technicd part of the evaluation,
together with their hierarchy, the measurement scades for the basic dtributes, the weights
assgned to the dtributes and the values assigned to the three dternatives for the basic
attributes. In case of arithmetic basic dtributes, we define dso a threshold, which
represents the minimum difference that must exist between two alternatives, in order to
consider the one superior to the other. In case of nomina basic atributes, spedfic
procedures can be defined for assgning values to the dternatives, or expert judgement
may be used.

Table 2. The sub-model for the technica part of the evaluation

Attribute Weight Scale Threshold P1 P2 P3
1 Functiondlity 3
1.1 Suitability 2
1.1.1 Theory 4 Number of sections 2 14 15 13
1.1.2 Experiments 2 Experiments/Sedion 2 21 2.8 19
1.1.3 Exercises 2 Exercises/Section 3 4 8 5
1.2 Compliance 1 {high, average, low} high high aver.
2 Reli ability 9
21 Maturity 1 {high, average, low} high high high
3 Usahility 5
3.1 Understandability 2 {high, average, low} high high high
3.2 Leanability 2
3.2.1 Usability of manual 1 {high, average, low} aver. high aver.
3.2.2 Help functions 2 {complete partial,missing} partial compl partial
3.3  Operability 1
3.3.1 Ingtallation program 1 {avail able, missng} avall aval avall
3.3.2 Messge deaness 2 {high, average, low} high high high
3.3.3 Cancdability ratio 1 {complete, partial, missng} miss partial miss
4 Efficiency 2
4.1 Timebehavior 1 {good average, bad} good good good
4.2 Resourcedutili zation 1
4.2.1 Memory 1 MB 16MB 8 8 8
4.2.2 Disk space 1 MB iomMB 17 15 21
4.2.3 CPU 1 Type/Sped 50MHz P100 486/33 486

Educational part of the evaluation

For the elucaiona part of the evaluation we used all the atributes presented in the
previous fdion. Table 3 gives the detail for the atributes used, their weights, the
measurement scaes and the values assigned to the three padkages for the various basic
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attributes. In this case there ae not arithmetic basic atributes, so no thresholds have
been used.

Table 3. The sub-model for the educational part of the evaluation

Attribute Weight Scale P1 P2 P3
1 Educational Features 4
11  Target users ecification 05 fully > partially > missng missng partial partial
12  Information for the topics 1 fully & consistent > fully but not partia fully & fully &

consistent > partially > missing consist. consist.
13  Instructional support material 0.5 complete > adequate > missng missng missng missng
14 Adaptationtotheindividua 2

needs
141 Fealback 1 differentiated > stereotyped > missng missng differ. missng
14.2 Different learning rules 1 possble > not possible not not not
1.4.3 Differentiate the level of 1 possble > not possible not not not
difficulty
14.4 Level of interadivity 2 goad > moderate > bad moder. moder. moder.
15 Strategiesfor enhancing 2
engagement
15.1 User motivation 2 goad > moderate > bad bad bad bad
152 Varied taks 2 varied > monotonous monot. monot. monot.
1.5.3 Retention of information 1 goad > moderate > bad bad bad bad
16  Usageof educational 1 many cases > one usage one many many
software
1.7  Encouragement of critica 2 existent > missing missng missng missng
thinking
1.8 User'sperformance 1 many types > one type > missng one many  one
asesnent
2 Content 6
21  Quality of content 5
2.1.1 Accuracy 1 accurate > inaccurate accurat. aacurat. accurat.
212 Clear formulation 2 clear > not clear not clear not
2.1.3 Complete 1 complete > incomplete incomp compl. incomp
2.1.4 Up-to-date 1 up-to-date > relatively old > old to-date to-date to-date
2.2 Appropriateness 3 appropriate > not appropriate approp. approp. approp.
2.3 Structure 2 modular > linear > unstructured modul. modul. modul.

Aggregation phase

Having constructed the two evaluation sub-models, we have combined them into asingle
hierarchy, asggning weight value 4 to the technical sub-model and weight value 6 to the
educdiona effectiveness one. Taking into acournt the fact that many of the basic
attributes are nominal and that there exist weights and thresholds, we seleded to use
ELECTRE Il [5]. This is an outranking MCDA method that provides a mmplete or
partial ordering of equivalence dasses from the best ones to the worst ones, considering
also ties and incomparable dasses. ELECTRE Il cdculates an ordering relation on all
possble pairs of aternatives and uses an exploitation procedure to construct a preference
relation among them, without providing any notion about their absolute distances.
ELECTRE-Il demands the definition of a cncordance threshad, which in general
indicates in what percentage of the dtributes one dternative should outperform another
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(taking also into acount the weights), in order that the former is considered superior to
the latter. In our case, we set the concordancethreshold to the value ¢ = 0.6.

Sincethe computation of the ordering relations of ELECTRE is a hard processto be
done manually, we used EPS [10], an Expert System for Software Evaluation that
suppats evaluation with various MCDA methods. We entered the model together with
the values assgned to the three dternatives, we seleded ELECTRE-II (this was aso the
suggestion of the system) and the system extraded the final result. Accordingto this, the
three dternatives are ordered as:

P2>P1=P3

CONCLUSIONS AND FUTURE WORK

In this paper an adaptable framework for educational software evaluation is proposed,
which takes into acount both the technicd and the educational asped of this type of
software products. For the technicd part of the evaluation the 1SO 9126 standard is
adopted. For the educadional part of the evaluation, it seems that it is not possble to
define asingle set of attributes appropriate for any problem. The atribute framework to
be used depends on the type of target users the evaluator has in mind, on the way he or
she intends to use the software and on the instructional strategy that has been chosen.
Although a quite general set of attributes based on the ideas of [7] has been proposed, it
seems to be more important to suppart the alaptation of the proposed set of attributes to
the spedfic drcumstances of an evaluation problem.

We have gplied the framework in the comparison of three @mmercial educational
software products for personal use. The evaluation hes been performed with the Multiple
Criteria Dedsion Aid methoddogy, which is suitable for evaluation problems where
many attributes have to be teken into acwmunt. The evaluation process has been
suppated by ESSE, an Expert System for Software Evaluation, which embodes sveral
MCDA methods, together with knowledge for various types of software evaluation
problems.

In the future we will continue working on the propaosed framework, applying it in a
sufficiently large number of cases. Moreover, we plan to explore the gplicability of
more MCDA methods, such as other outranking and multiple &tribute utility methods,
some interadive methods, etc. Finally, we will explore the gopli cability of these methods
to ather categories of software evaluation problems, obtaining additional experience.
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