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Abstract. The usability analysis of information systems has been the target of several research studies over the
past thirty years. These studies have highlighted a great diversity of points of view, including researchers from
different scientific areas such as Ergonomics, Computer Science, Design and Education. Within the domain of
information ergonomics, the study of tools and methods used for usability evaluation dedicated to E-learning
presents evidence that there is a continuous and dynamic evolution of E-learning systems, in many different con-
texts -academics and corporative. These systems, also known as LMS (Learning Management Systems), can be
classified according to their educational goals and their technological features. However, in these systems the usa-
bility issues are related with the relationship/interactions between user and system in the user's context. This re-
view is a synthesis of research project about Information Ergonomics and embraces three dimensions, namely the
methods, models and frameworks that have been applied to evaluate LMS. The study also includes the
main usability criteria and heuristics used. The obtained results show a notorious change in the paradigms of usa-
bility, with which it will be possible to discuss about the studies carried out by different researchers that were fo-
cused on usability ergonomic principles aimed at E-learning.
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1. Introduction educational objectives; (ii) The system usability as a

possible obstacle to users that seek to develop know-

E-learning systems have evolved in a complex way
in terms of educational contents, technological re-
sources and interaction possibilities that might be
offered through platforms like Moodle, Blackboard,
among many others.

In this perspective there is an increasing concern in
regard to the quality of the interface and the ways in
which tasks are completed in these systems, from the
view of the exact sciences as well as from the human-
ities, as observed in studies of [1] and [2].

However, it is known that the analysis of the use of
these systems has to be reconsidered, for the usability
of interfaces should be evaluated in a way that con-
templates the nature of the interactions during the
process of carrying out tasks.

This issue has been the subject of researches that
propose a multidisciplinary approach on the same
points in question. These are: (i) The manner in
which the systems interface has contributed to their

ledge and fail their goals.

To answer these questions from the viewpoint of
Ergonomics, we can observe since the eighties, re-
searches of usability evaluation have been discussed
together with other fields and sub-fields such as Par-
ticipatory Design (PD), User-centered Design (UCD),
Interaction Design (IxD) and analysis of the User-
Experience (UX), according to [3], [4] and [5],
among other authors.
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2. Usability on E-learning systems
2.1. Definitions in the view point of ergonomics

The definitions of Usability and E-learning vary
according to the area in which they are being studied,
such as Education or Engineering, for example. In
general, in the view point of Ergonomics, Usability is
understood to be the capacity a system has to offer to
the user in carrying out of his tasks, in an effective,
efficient and satisfactory manner.

This definition of usability takes on other termi-
nologies, when usability is researched in a multidis-
ciplinary manner, for it will be evaluated by criteria
and methods that originated in fields such as Psy-
chology and Computer Science, according to [6], [1]
and [7].

So too can the definition of E-learning take on dif-
ferent meanings, due to the technology of the system
and the possibilities of interaction offered by it. Gen-
erally these systems are known as LMSs, or Learning
Management Systems.

For this paper, E-learning or LMSs are understood
to be every system capable of storing, managing or
modifying educational content, by interaction be-
tween the participants in the system, through their
authorization to insert, alter or delete data.

This definition of e-learning is based in concepts
proposed in studies within the fields mentioned be-
fore, as can be confirmed in the publications of [4],
[8], [9], [10] and [11].

2.2. Why study the usability of LMSs systems?

The area of Human Engineering, especially Ergo-
nomics, seeks to dedicate itself to the analysis of sys-
tems with the main focus on users. For this research-
ers need to join knowledge that overtakes synthetic
conclusions; conclusions based on an analysis where
only “success” or “failure” of a task is detected.

In this sense, it becomes indispensable to study E-
learning from the perspective of Ergonomics due to
the fact that these systems must contemplate, primari-
ly, the principles of Informational Ergonomics, as
presented by [12], [13] and [14]. However, also ob-
served are the guidelines that came from Cognitive
Ergonomics and Human-Computer Interaction (HCI),
for these two sub areas of Ergonomics complete each
other in the directives for a better usability of a sys-
tem.

It should be noted that the area of HCI is unders-
tood as part of Informational Ergonomics, but in the

fields of Engineering and Computer Science the area
of HCI is recognized as a big area, considering the
importance of the interactions occurring between
users and system.

In the same way, according to the nature of E-
learning systems, Education relies on Ergonomics to
seek to develop better interfaces for the content pre-
sented in their systems, as claimed by [15] and [14].

Such systems are different in relation to general
systems because their objective is that the user learns
new knowledge through them, however many times
they demand that the user has to learn to use the sys-
tem so that he may attempt to fulfill the initial objec-
tive. The problem is that there is a greater concern
with the educational content and system functionali-
ties than with a concern with the interface where such
content will be presented. Yet all of these aspects are
connected, as an issue of functional usability, as
stated by Hertzum[X] when explaining “classifica-
tions” that usability takes on, in accordance with the
type of content and the characteristics and limitations
of users.

Therefore, the study of E-learning, considering on-
ly the view of one field of research, in an isolated
way is no longer conceived. Only with complementa-
ry knowledge can more significant evaluations be
made for the redesign of interfaces, as observed by
[16], [8],[9] and [17].

3. The principal problems identified in E-learning

General researches on usability in E-learning can
identify problems of a more operational nature; for
example: “objective achieved” or “objective not
achieved”. Classes of problems are already recog-
nized by authors such as [18], [19], [3], [12], [20]
and [21].

As for more pertinent criteria for the analysis of E-
learning interfaces, the Informational Ergonomics can
point to some of the main problems, described by
various authors as common problems in E-learning
systems (academic or corporate), as dealt with by as
dealt with by [22], [10], [23] and [24]:

3.1. Interface problems

Problems that occur regarding the visual and pic-
torial language of interfaces, also known as verbal-
pictorial language. The use of terms/expressions and
images that create doubt about procedures, or cogni-
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tive overload, are explained by Ergonomics as dialog
problems between user and system, for each element
of the interface must be understood for the user to
take decisions. [3, 12, 25].

3.2. Browsing problems

When the browsing of the system is presented in
an inconsistent manner and forces the user to make

unnecessary paths, you then have a browsing problem.

[3], [12] and [15] also cite this problem in their heu-
ristics and “golden rules”.

3.3. Content problems

These problems are consolidated in the way informa-
tion is presented to users. The same information, as
for example, a task flowchart, might be presented in a
confusing manner as to the sequence of activities
described. As such, a content problem might create a
usability problem, as those foreseen well before by
[25], [26] and [31].

3.4. Interaction problems

As for interaction between users and systems, it is
possible to identify that some systems do not offer
the possibility of forums and chats so that users might
exchange knowledge. Or offer these interaction spac-
es in a limited way and this affects user motivation.
An E-learning system should allow and encourage
interactions through all means available.

3.5. Usability problems

Usability problems in E-learning are similar to
usability problems in systems of a different nature
(eg: Compatibility, Consistency, Feedback, Error
management and Satisfaction). However in E-
learning, problems such as “feedback” become more
complex because they involve also issues related to
cultural and sociological factors, as in the analysis
done by [6] and [11].

4. Methodology for analysis of literature review

After conducting a review of the literature of the
relations between Ergonomics and usability in E-
learning, we sought to select the studies that pre-
sented more integration of methods and user profiles.
To then reflect and discuss the ways of evaluating

that have been adopted and the new criteria that were
rethought in the evaluations.

In this manner it becomes necessary from the out-
set to present the differences in the ways of evaluat-
ing that were identified. As well as to point out some
of the methods (tools) that were presented in cohe-
rence with the new criteria and heuristics that include
factors such as motivation, engagement and interac-
tion between users.

This discussion reflects a change of paradigm
where a tendency to integrate — in the same evalua-
tion — methods of usability evaluation and also differ-
ent user profiles. Besides this observation about the
paradigm, also identified was a greater value being
given to remote evaluation, based on synchronous
and asynchronous data.

However, before this discussion about methods, it
is appropriate to clarify, even if quickly, the similari-
ties and differences between E-learning systems.

4.1. Similarities and differences in e-learning systems

The main point in common to most E-learning sys-
tems, like Moodle and Blackboard for example, is
that they offer basic tools to store educational content.
These are: virtual shelves (text and presentations de-
posits), chats, forums, identification board for stu-
dents and teachers, notice board and emails.

As for the main difference between systems, there
are those that are open source and those that are
closed source. In other words: those that are open
such as Moodle, allow their data management struc-
ture to be modified by the users, according to their
needs.

The closed source systems, like Blackboard, may
only be modified by developers and not by users —
the Stakeholders (end users of the system, or those
directly affected).

4.2. Main methods for evaluations on E-learning

Among the main methods developed by the re-
searchers already cited, those that stand out in this
section are the ones where the change of paradigm
mentioned is more notable. The search for the inte-
gration of different methods and different user pro-
files may be found in studies like those of [8], [27],
[28], [29] and [30].
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In these studies, the authors gather methods like
checklists and usability tests, together with new crite-
ria originated from Ergonomics, Education and Com-
puter Science, as for example, user motivation and
engagement. Briefly, motivation interferes in the way
with which the user desires to explore more the con-
tents and resources of the system; While engagement
concerns the way in which participants interact and
promote the participation of other participants. Fol-
lowing that, they submit the systems to evaluations
carried out by stakeholders — like students and teach-
ers, among other users of the systems evaluated in
their analysis. An additional point is that methods, as
systematic observations and usability tests, almost
always are done in modules so that the results are
completed focused on the profile of the users.

4.3. Main criteria for evaluation in E-learning

The criteria adopted in E-learning evaluations ori-
ginated in criteria already researched by Information-
al Ergonomics. However more recent studies added
new criteria divided in educational, communicational
or multidimensional modules, as reported by [29] and
[27]. These are:

Usability of the web (hypermedia connections),
student preferences (users), content learning, integra-
tion of technologies, language features, proactivity of
applications, incentive of interactions, among others.

The main point is that all of them start from the
perspective of the user, not anymore of the system.
That is: several stakeholders will explain in which
aspects the system favors the accomplishment of their
tasks and the way it encourages development of new
knowledge, through the interaction with different
profiles.

5. Analysis and discussion about the paradigm
change of the usability evaluations on E-learning

Dozens of methods and techniques exist to eva-
luate usability in E-learning, but in general they es-
tablish formal divisions to analyze the object under
examination, as observed in the researches of [16],
[8], [10], [13], [11], [23], [6] and [9].

In time, for this article the methods and techniques
may not be explained in detail, however it is consi-
dered pertinent to address three main differences
among them: (i) system performance evaluation, (ii)
of user performance and (iii) the evaluations of the
dialogs between users and systems.

5.1. Focus in the system’s performance

The greater part of the methods used to evaluate
usability in E-learning are the same methods used for
general systems — non educational. So they apply
checklists, heuristics evaluations and norm inspec-
tions, in order to discover if the system fulfills or not
the minimum requisites to function without creating
constraints.

5.2. Focus in the user’s performance

Regarding the methods directed towards user per-
formance, there are “adaptations” of already consoli-
dated evaluation methods, such as the usability tests
associated with semi-structured questionnaires and
interviews. Though the language of the questions
applied to users is reconstructed (rethought) to be
compatible with the background of those that will
evaluate the E-learning system.

5.3. Focus in the dialogues between users and system

There are also the methods that seek multidiscipli-
nary evaluations, where a “mix” (fusion) between
methods, techniques and methodologies originated in
the fields of Participatory Design, Interaction Design
and User-Centered-Design is observed. These me-
thods, such as Cognitive Walkthrough, or Systematic
direct observations, must be oriented to the educa-
tional and socio-cultural aspects of the system in rela-
tion to the socio-cultural profiles of their users.

6. Results convergent to integration of evaluations

Based on these studies, the integration of methods
already has shown to be the best option and in the
defense of this argument there already exist inte-
grated methods being applied, as pointed out by [11]
and [27]. The positive points may be summarized in
three main issues: (i) The best identification of sys-
tem problems; (ii) the possibility of realizing quick
and less costly evaluations; (iii) the best way to ana-
lyze the synchronous and asynchronous data.

6.1. Better identification of problems in E-learning

As a system is evaluated and revaluated by many
user profiles, the mistakes that are of lesser impor-
tance to some, might present themselves as determin-
ing factors to the conclusion of tasks for others. This
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happens because, even though the evaluation criteria
are the same in the majority of methods, the analysis
perspective of a teacher might be completely differ-
ent from the analysis perspective of a student. Moti-
vations and “Engagement” with the task tends to vary
with the use made of the system and the knowledge
obtained through it.

6.2. Better costs and benefits on remote evaluations

The results obtained in the studies mentioned indi-
cate that the cost of usability evaluations may be re-
duced if the researcher is able to carry out all tasks
(or part of them) through online tools. Integrating
methods and tools allows the researcher to conduct
parallel tests. For example: while he carries out inter-
views and after that a focus group online, other par-
ticipants (with the same or different profile) may be
applying checklists and/or heuristics evaluations, for
less time is demanded in all stages of the evaluation.

Taking into account that Ergonomics defends be-
ing closer to the user so as to observe better the way
in which he performs his activities, yet, with the new
technologies, it is possible to track the activities
without the need for participants to travel.

The proposals for method integration do not state
that one method is better than another, nor do they
say that qualitative methods are better than quantita-
tive. What is instructed is the combination of the best
evaluation instruments in detriment of techniques that
demand more time and/or greater financial cost, in
this process.

6.3. Better view of data (synchronous/asynchronous)

Finally, it should be explained that when integrat-
ing methods it is possible to conduct better the evalu-
ation stages and in this manner, observe if there was a
variation of results when the interactions were syn-
chronous or asynchronous.

For example: if a teacher proposes a discussion in
a chat and the students respond in real time, the re-
searcher may evaluate in which way they use system
resources to contribute with the chat discussion. Or if
a student posts a question in the forum and waits for
others to respond, the researcher may evaluate the
response time for this type of asynchronous interac-
tion.

He could also seek to interpret if when using the
same space in the system — a notice board for exam-
ple — if interactions are conditioned to be more conti-
nuous when the subject of the notices is information

accompanied with links, images or other audiovisual
resources. Based on this context the possibilities of
analysis tend to be as significant as those usability
evaluations realized in loco.

7. Conclusion

The studies on usability have already evolved
considerably in the last 30 years, yet it is necessary to
direct the new researches to forms of evaluation that
are more complete and quicker. In this sense, not
only is the integration of methods and stakeholders
important, but also the viability of these proposed
integrations.

Although it is defended that the evaluations must
start as soon as possible in system projects, the logic
of system production — be they sites or software — is
conducted by market standards, where many times it
is more profitable to launch quickly an “almost per-
fect” system rather than invest more time and money
in a “possibly perfect” system. In contrast to this log-
ic of action, investigators insist increasingly more on
the importance of knowing how to evaluate these
systems, by proving that this conduct brings financial
returns and avoids “re-working” to correct the prima-
ry mistakes in the systems.

In order to summarize the main discoveries of this
review on evaluation methods of E-learning, the more
relevant characteristics of the studies cited in the
body of this article should be pointed out:

- For [4], [7], [1] and [15], usability in E-learning is
directly related to the interaction possibilities among
participants.

- For [9], [5] and [28], usability is always something
functional, that is: it is qualified depending on the
objective of the system and the profile of the users.

- For [8], [11] and [23], the methods must comple-
ment one another for a better evaluation, for there
exist criteria that are more operational, others com-
pletely subjective (like satisfaction) and also, the
communicational, from the observed interactions.

- For [30], [27], [10], [24], [ 29] and [22], new multi-
disciplinary methods need to be created, for even
with adaptations in consolidated methods, it is still
necessary to “give more voice” to users, so that their
opinions become requisites for the redesign of sys-
tems.

- For [14], [17] and [2], there exist conditions for
evaluations of a more qualitative nature to be re-
thought, so as to integrate different evaluation me-
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thods with different user profiles, without comparing,
but to add more value to the sum of the obtained re-
sults.

- For [13], [16] and other authors, the studies point to
the possibilities of carrying out evaluations at a dis-
tance, just as there has been success in Distance Edu-
cation, because a differentiated “disposition” of the
participants involved can be observed.

There are usability evaluations being done com-
pletely virtual (online); the so called remote evalua-
tions. With the current technology available it has
become ever more relevant to think about converging
tools common in the life of users (such as emails and
instant messages) so that they might provide quicker
feedback about the systems.

Independently of the tools used to join users, the
most important point is knowing how to join (mix)
the most pertinent methods to each kind of evaluation
and to each profile of Stakeholder. Knowing that Er-
gonomics is careful to respect the characteristics and
limitations of users of every system, it is necessary
that the methods applied in ergonomic analysis and
usability evaluations be the first to obey such a pre-
mise.
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