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Abstract: This article sets out to discuss the results of evaluations of usability made by children, teachers and 
designers through methods targeted on their profiles and contexts of use. Based on a survey of methods for eva-
luating usability, a field study was conducted in which such users - stakeholders - explored the educational soft-
ware called "Mundo da Criança" (“Child’s World”). The focus of this study was the analysis of this system and 
principally of the appropriateness of methods as to the avenues they suggest such users and contexts might ex-
plore. 
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1.  Introduction 

Over the last fifteen years we have been witness-
ing an increasing surge of various educational soft-
ware packages aimed at the teaching-learning process, 
at different levels and covering different target 
groups, especially, children [1], [2], [3]. 

During this process, remarkable progress in scien-
tific-technological fields has been achieved, in which 
the generation of dozens of methods, techniques and 
tools for the concept, development and evaluation of 
these kinds of sites / software packages can be seen.  
According [4], Ergonomics researchers need to focus 
on aspects such as usability and navigation in graphi-
cal interfaces in their studies, bearing in mind the 
contribution they can offer as to understanding the 
structure of the information presented to users of 
these information systems.  

From this perspective, problematic situations arise 
where educational software packages are selected as 
tools for teaching after having been evaluated by cer-
tain user profiles, even though they do not, necessari-
ly, have an "appropriate" repertoire for evaluating 
them - a repertoire which might consider, for ex-

am*ple, the characteristics and limitations of the users 
in their contexts of use, like discuss by [5] and [6]. 

In this context, an interdisciplinary assessment 
was made that reflected the need to investigate forms 
of collaborative assessment, with, children, teachers 
and designers. For this, users were recruited with the 
profiles mentioned, taking into consideration their 
previous knowledge and capacities for interaction in 
order to see them as "originators" of project require-
ments and not only as "receivers" of data from a sys-
tem.  

This is the core of this research: to gather opi-
nions from users and to propose solutions focused on 
them in order to obtain reliable assessments and more 
suitable methods. 

 

2. Conceptualization and characterization of 
educational software 

According [7], educational software programs spe-
cifically target school education activities developed 
in classrooms, such as interactive story programs, 
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encyclopedias, tutorials, dictionaries, practical exer-
cises, and authoring and several other actions like, for 
example, software programs that are simulations and 
educational games. However, for [8], educational 
software is everything that might be used in contexts 
of teaching-learning for different kinds of content.  

For the purposes of this study, it was accepted that 
a piece of software is educational when its focus is 
directed towards contexts of teaching-learning, and 
founded on pedagogical principles from which arise 
its educational themes. According to [9], there is a 
requirement for a piece of educational software to 
satisfy the following conditions which are:  

- To explore creativity and interactivity, while pro-
viding the student with an active posture; 

- To arouse curiosity and foster collaborative and 
interdisciplinary work; 

- To stimulate reflection, reasoning and under-
standing of its concepts;  

- To stress the importance of the process rather 
than the result obtained from it;  

- To consider aspects of language (e.g., age range, 
environment of use);  

- To consider the socio-cultural, ethical, pedagogi-
cal, ecological etc aspects; 

Having knowledge of these characteristics allowed 
us to acquire grounds on which to assess more accu-
rately the software used and to understand that the 
direct users, in general, may not recognize all of these 
characteristics, but all of them do influence them in 
the choice of software which will meet their general 
and specific needs. As to indirect users, they under-
stand these characteristics as being essential to guid-
ing them in how to use the system  

3. Children, teachers and designers as 
Stakeholders 

For [10], stakeholders are users who have the 
"power of decision" in a system, that is, people who 
deal with the system (directly or indirectly) and 
whose actions and views take the consolidated shape 
of becoming the source of practical knowledge about 
the interface and how it should be used. 

In developing a study on evaluating educational 
software, it becomes necessary, beforehand, to reflect 
on the context in which these tools will be used and 
thereby to define the stakeholders of the research 
study.  

As regards children as users of educational soft-
ware, integrating them with the teacher and pieces of 

educational software (technologies) can be seen in 
the form of a more interactive network through the 
direct relationship "teacher-student-technology-
content”, as described by [11]. As for the teacher as a 
user of educational software, an idea which is strong-
ly championed, the relationship is between the use of 
educational software by teachers and their students, 
where the computer network is held to facilitate the 
teaching-learning network.  

As to designers as actors in this scenario, they are 
required to have an immense ability to conduct ergo-
nomic-educational analysis when they evaluate edu-
cational software, so that both the criteria of functio-
nality and the criteria of learning and communication 
can be analyzed. As stakeholders, their activity be-
gins in the development cycle, but when the system is 
already in the phase of being used, they rarely inte-
ract with the children and teachers and therefore do 
not have precise feedback on the product created.  

4. Methods and criteria for evaluating of 
educational software 

According to [12], the expression "to evaluate 
pieces of educational software," means analyzing 
how such software can have an educational use and 
help learners to build knowledge and raise their abili-
ty to participate in the reality that they are experienc-
ing.  

Researchers, like [13], [14], [15] and [16] argue 
how great the need is "to bring into the spotlight" the 
views of stakeholders which have the same "evalua-
tion weight" as the opinions of other developers, in 
order to produce artifacts consistent with their aspira-
tions. The question is: what methods could be used to 
assess the educational software based on this pre-
mise? 

Thus, instead of our presenting at this point the 
survey conducted in the first phase of the study, 
which considered 35 general methods for evaluating 
usability in computerized systems - and another 17 
methods, specifically directed at evaluating educa-
tional software – we consider it more pertinent to 
present some of the main ergonomic and pedagogical 
criteria underlying the procedures for evaluation 
which recur in the methods cataloged.  

Of the 17 targeted methods in the survey con-
ducted in the phase of setting the theoretical basis of 
the study, three were selected for applying in the field 
study, due to the scope of their criteria and their spe-
cificity in indicating the profiles of users for which 
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they were developed: the method put forward by [13] 
for children; the [17] for teachers and the [18] aimed 
at designers. 

5. Presentation of the research: a field study 

In the first phase of the field study, analytical re-
search was carried out, based on a review of the lite-
rature which identified the various methods for eva-
luating usability targeted on the evaluation of educa-
tional software. Based on this survey, we selected 
three evaluation methods that were identified by their 
authors as the most appropriate for use with stake-
holders having the profiles already mentioned.  

In the second phase of the research, we based our-
selves on the guidelines for participatory design with 
the focus on field studies, using research studies such 
as those by [19] and [5]. 
This study was divided into three distinct stages (with 
the participation of children, educators and designers). 
This phase aimed to apply the methods of assessment 
targeting the stakeholders in order to gather and dis-
cuss the results generated for each profile 

Holding the 1st meeting, at which a quick presen-
tation was made of the software and evaluation me-
thod to be used thereafter by the users. There was 
little interaction between the participants, but obser-
vations were made on how to use the system as were 
various audio-visual records.  

Holding a 2nd meeting: where each participant 
was interviewed, individually, about the software and 
the method directed towards him/her. This time there 
was direct interaction during interviews and audio-
visual records were made. 

The software used in the study, called "Child’s 
World", was selected as it was considered that, in 
addition to the features mentioned in topic 2 of this 
article, there is the fact that that the system meets the 
National Curriculum Parameters – [20] of the Minis-
try of Education, for the first grades of elementary 
school 

6. Evaluation of the child’s world software: 
analysis and discussion 

About of results obtained from the Hanna et al me-
thod [13], the study researches 44 children, aged be-
tween 6 and 8 years old, enrolled in classrooms of 1st 
grade of elementary school in two private schools in 
the city of Recife participated in the study. In the first 

meeting, the participants used the software "Child's 
World", having as a context their own school com-
puter laboratory, where they were observed and 
filmed.  

We chose to use the children’s precise study envi-
ronment in order to obtain a narrower approximation 
of the reality experienced in the children’s routine, as 
recommended by the Hanna et al method [13]. The 
results were recorded on observation cards and by 
video recording and taking photos of the context of 
use, in which their teachers were present.  

In the second encounter, children were interviewed 
using a language appropriate to their level of under-
standing. The script of the interview - also filmed - 
was developed with support from a child psycholo-
gist and was used while the child continued to navi-
gate the educational software.  

However, some children forgot (or lost) the term 
of consent to participate. Thus, only 30 of them could 
have their data included as part of the study, with the 
approval of the ethics and research committee of the 
Federal University of Pernambuco. It is worth point-
ing out that the term of consent was signed by the 
parents and guardians in the schools.  

For the analysis of the usability test, conducted us-
ing the [13] method, observation cards were used that 
served as a script so that the researcher could observe 
the strict compliance of the system with the main 
criteria of usability, in accordance with [21]. The 
most significant results on the software will be pre-
sented by criterion in the following topics: 

- Criterion of Consistency - The system met the 
criterion of consistency as the children included in 
this study understood that the elements of the main 
menu, such as the menu of “options for activities ", 
would always appear in the same way in all its sec-
tions.  

- Criterion of Compatibility - Through the interac-
tions observed, the compatibility of the system was 
clear as was respect for the repertoire of this profile 
of users, as the children developed a relationship of 
empathy with the characters to the point of their 
"talking" with them during the tasks.  

- Criterion of feedback (Return given by the sys-
tem, stating that whatever transaction had been per-
formed and how long it would take for users to have 
a response to their actions.) – In general, the system 
used its own characters as indicators of feedback, and 
it was they who guided users about what was going 
on and how long they should wait until the activity 
was fully available. It was identified that these ele-
ments were understood by most of the children. In 
only a few cases did we notice that the children un-
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derstood that there are forms of feedback, but they 
nevertheless preferred to ask their teacher if the re-
sponse of the system was really about the action per-
formed. 

- Criterion of Prevention of errors (The system 
should allow for easy identification and for user er-
rors to be corrected easily, thus avoiding greater con-
straints) - What could be regarded as an error was the 
fact that some children tried to print certain activities, 
by following the instructions provided by the system, 
but no printer had been installed. Therefore, instead 
of a software warning appearing on the screen to say 
that there was no printer, what appeared was a “stan-
dard” warning of the Windows operating system and 
the children opted to click on "OK" and move on, 
without reading what was written, thus demonstrating 
they understood that this warning was not part of the 
“Child’s World” software. 

- Criterion of Control of the System by the user 
(Possibility given to users so that they can control 
actions in the system, by making any necessary 
changes in the way it is configured) - Most children 
showed no interest in controlling the system beyond 
the options provided to them by the interface. How-
ever, some of the problems related to equipment such 
as headphones, ended up encouraging them to be 
curious about how to modify certain settings. Thus, 
some children tried to change the volume, not only 
through the volume icon of the software, but through 
Windows and thus "restarted" the software in search 
of a solution. 

About of results obtained from Pedactice method 
[17], we researches seven teachers from the two 
schools where the usability tests were conducted with 
the children took part in this study. Their ages ranged 
from 24 to 37 years old. For this phase of the study, 
an evaluation was made of the "Child's World" soft-
ware through the Pedactice method [17] question-
naire, where we asked them to monitor the context of 
use of the system together with the schoolchildren 
and to respond to the questionnaire within eight days.  

After this experience, at a second meeting, the 
teachers could return the completed questionnaire to 
the researcher. Later, they responded to an interview 
on the software and, most importantly, the method, 
and presented their analyses on the appropriateness of 
their profile.  

As to the analysis of the results of applying the Pe-
dactice method [17], we shall follow the same struc-
ture presented in the questionnaire - which was im-
plemented in full with the educators of these schools. 
However, what will be presented and discussed are 
only the issues referring to the third block of ques-

tions, which refers to the criteria of usability. It is 
appropriate to emphasize that the questionnaire does 
not provide a definition of these criteria. The follow-
ing are therefore results by topics: 

Ease of learning and use – With regard to this cri-
terion, the teachers’ evaluation was that the system is 
easy to learn and easy to memorize. It was curious to 
note that one of them replied that the ease of the 
software is related to the maturity of the user, but she 
did not describe whether she was referring to the 
child user or the adult user. We conclude that this 
teacher could be putting into focus the child's age or 
the child’s level of literacy, but given that the soft-
ware offered spoken resources to guide use, then 
these difficulties could be softened, thus making it 
easier to use.  

- Quality of scientific content - As the quality of 
the scientific content, the responses collected in the 
questionnaires indicated that the proposed content is 
of a good quality, but cannot be seen as the "main" 
form of "teaching" a given theme. The teachers re-
sponded that "Child's World" presents content which 
is appropriate for the age group that it is intended for, 
but its use must be tied to forms of education expe-
rienced in the classroom, otherwise it would not be of 
value on its own.  

- The quality of the graphical interface - The 
graphic quality of the "Child’s World" was approved 
unanimously. We identified that the answers point to 
complete satisfaction regarding the graphical lan-
guage of the system, to the extent that, the respon-
dents said that the screens are attractive, colorful and 
fun, such as to arouse the students’ interests and satis-
fy their childish curiosity through metaphors related 
to the school playground, the animal kingdom and so 
on.  

- Motivation and overall satisfaction (from the stu-
dents’ point of view) – As to motivation and overall 
satisfaction, all the teachers responded "yes", the sys-
tem does have several elements of motivation and is 
satisfactory, taking into account their observations 
that the children used the software without a “hitch” 
throughout the study. 
About of results obtained from the TICESE method 
[18], in the third stage of the field study, an experi-
ment was conducted in which six designers, aged 
between 20 and 35 years old, from a company specia-
lizing in the development of educational software 
were invited to use the “Child’s World” educational 
software and thereafter to evaluate it by applying 
TICESE [18]- the Technique of Inspection of Ergo-
nomic Compliance for Educational Software, by [14]. 
Just as was done with the children and teachers, the 
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designers were asked to use and evaluate TICESE 
[18] and its appropriateness in relation to the software 
and the profile of the stakeholders, during a period of 
21 days. Then, the designers were interviewed about 
the software and the method of evaluation - TICESE 
[18] – the evaluation checklist.  

One of the main difficulties pointed out by the de-
signers in applying the checklist was precisely the 
"detailed approach" of the manual to explaining the 
method and its criteria, and the fine detail of the form, 
when it presents several subdivisions of criteria, 
where, in an absolutely quantitative way, the check-
list investigates the ergonomic compliance of the 
system. This discontent of the designers regarding the 
extent and redundancy of the checklist was also iden-
tified, later, from the interviews. Based on this point, 
instead of evaluating criterion by criterion, which 
would also make our analysis overlong and redundant, 
we have opted to present a discussion of the more 
meaningful results and the discrepancies that were 
found by using TICESE [18]. 

- One criterion that deserves to be discussed was 
that of "consistency", where it was seen that three 
designers indicated 100% ergonomic compliance of 
the software with this criterion and the other three 
designers indicated there was 0% compliance. As the 
checklist does not provide space for the descriptive 
recording of the reasons for these values, we infer 
that the disparities were due to the fact that they 
found it difficult to repeat the "routes" (pathways of 
clicks for reaching a certain activity). 

- As to the criterion of "protection against errors", 
the designers gave discrepant percentages to the sys-
tem: two of them said that there was 100% ergonom-
ic compliance, one said there is 50% compliance and 
the other two gave 0% compliance. We believe that 
these results show that the TICESE [18] manual may 
well not have been clear about the definition of "er-
ror", or else, that some designers may have consi-
dered some errors as irrelevant, while others consider 
the errors should be prevented.  

- The criterion of "evaluation of learning" also of-
fered widely divergent results. Our reflection on this 
is that designers have no way of evaluating the "eval-
uation of learning" except if present in a context of 
learning, unless they can evaluate their own learning 
through the system.  

- We believe that this was the reason for the dis-
parity between the percentages of this criterion. We 
conclude that some have attributed 0% compliance as 
they did not have access to the end users of the soft-
ware in the learning situation, just as others may have 
given other values, because they judged that they 

themselves learned something when they used the 
system.  

- The same situation came about with criterion of 
"compatibility", as two designers indicated 100% 
user-system compatibility, while three of the other 
evaluators indicated 0% and the sixth one gave 71%. 
Our question: Now, if the system is compatible with a 
user with a given profile, how could it be regarded as 
completely incompatible with another user who has 
the same profile? The analysis of the checklists com-
pleted by the designers, once again, points up incon-
sistent results, for it does not seem to make sense for 
one evaluator to give 100% to a criterion, while 
another gives it 0%.  

Given these findings, we can state that TICESE 
[18] does not permit us to know the reason for the 
values assigned to the evaluation. This aspect bo-
thered one of the designers who said that, simply, to 
give "marks", without discussing them, can lead to 
very "dangerous" results, as stated in his final inter-
view about the method in itself. We therefore con-
clude that, by applying the checklist, we identified 
designers’ dissatisfaction from the fact of their fore-
seeing that their results present divergences, although 
they had all stated that, as general rule, the software 
has good usability. Some commented that if they had 
to respond again to the 33 questions, their answers 
would probably be different from those of their first 
contact, and the first evaluation. 

Finally, what attracted the most attention is that 
some designers felt it so necessary to evaluate the 
software qualitatively that they decided to describe, 
on the back of their checklist, extracts from the opi-
nions given by their work colleagues, and one of 
them even presented annotations made throughout the 
process, given that he was not happy to have in his 
possession only the percentages that, he says, were 
not significant.  

7. Conclusions and matters arising 

It was found that the conduct a field study, involv-
ing three methods, is a complex task, because one 
cannot compare them due to their specificities, nor 
can one fail to collect data arising from the applica-
tion of each of them. The results have appeared 
through the various reflections made after conducting 
the experiment and this leads us to believe they could 
have been completely different, if it had been possi-
ble to bring about the physical integration of all the 
participants in the same context. 
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As a suggestion for future studies, we emphasize 
that the researcher needs to understand that in dealing 
with the usability of educational software, the interac-
tions occurring between users and between them and 
the system, can throw up many of the problems of 
usability which would not be seen unless an analysis 
of the context has been undertaken.  

Such a context should be the focus of new research 
studies on the subject, so that designers, ergonomists 
(and other professionals) no longer define their strat-
egies for research, without first understanding what 
alternatives they have for investigating the relation-
ships established in the context of the system.  

Finally, it is valid to remember that the original 
proposal of this research study was to "test tests", to 
implement and to evaluate the methods for evaluating 
usability. What was noticeable was that, much more 
than "testing them", there was a need to know how to 
conduct them. This is the challenge that remains for 
other further developments of this research, for, on 
discovering that the methods need adaptations and 
that they can be integrated, it is noted that it now re-
mains to open a line of research to find out how to do 
this. 
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