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Abstract- Nearly every aspect of modern life involves computers, and education, especially in the form of e-learning, is no 
exception. However, for those who are less tech savvy, human-computer interaction can pose some obstacles to the learning 
process, which is why it is important to follow some usability guidelines when designing or evaluating an e-course. Models 
abound and this article focuses on some of the most reputable and widely-used ones. In spite of the many points of contact in 
their scope, they differ either in the approach or in some aspects such as the presence of absence of an affective dimension, 
for instance. All, however, aim at making the technology which supports the learning environments invisible. 
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I. INTRODUCTION 
 
Computers have now entered almost all walks of life, 
education included, making it essential for their 
interfaces to be easy to use.The rising perception that 
the design shouldmeet the users and their needs has 
therefore givenrelevance tothe notion of usability. 
Asynchronous e-learning relies heavily on self-
motivation and self-discipline and if any design 
problems are encountered, these might jeopardise the 
user’s willingness to complete the e-course. 
Therefore, special attention should be paid to 
usability issues, in order to remove any potential 
barriers to the learning process. The term 
‘usability’originated in the areas of Psychology and 
Ergonomics in the 1980s to replace the term ‘user-
friendly’, which was considered too general and 
subjective (Piteira, 2006)[1], and is related to human-
computer interaction  ̶ HCI. It can be defined as ‘The 
extent to which a product can be used by specified 
users to achieve specified goals with effectiveness, 
efficiency and satisfaction in a specified context of 
use’ (ISO 9241-11, 1998) [2].In other words, the ease 
with which an interface is used is measured by its 
usability, an attribute that also refers to methods to 
improve simplicity of use during the design process. 
According to Nielsen (2001)[3], it contains five 
quality components:learnability (how easy isitfor 
users to accomplish basic tasks on theirfirst contact 
with the design?); efficiency (once the design is 
understood, how quickly canusers complete tasks?); 
memorability (when users re-use the system after a 
period of inactivity, how easily can they restore their 
proficiency?); errors (how many mistakes users 
make, how serious are these errors, and how easy is it 
to recover from those errors?); and satisfaction(how 
enjoyable is the experience of using the design?). 
Hsi and Soloway (1998)[4] maintain that, rather than 
supporting the tasks, the interfaces should support 
learning during the tasks. They must, above all, meet 
user objectives and not solely focus on task 
performance. It is therefore legitimate to assert that 

the usability of e-learning platforms can influence 
learning in a meaningful way.If an e-learning 
platform does not observe certain usability principles, 
it may even obstruct learning, since a student can 
quickly become discouraged if he or she loses more 
time understanding the platform's functioning than 
understandingits contents. The system should be 
‘invisible’ so as not to confuse the user and to enable 
the learning process to run without distractions. If the 
e-learning system is not well designed and is too 
complex, slow or unappealing, the learner can easily 
feel lost, frustrated or lose interest, which is an 
obstacle to their progress in the course and can lead to 
attrition. Technology should not impede learning and 
users should be able to access content without 
difficulty, regardless of the hardware or software they 
are using.What is sometimes observed when the 
students prefer face-to-face teaching is that the e-
learning platforms are a mere electronic transposition 
of traditional materials, with dull interactions and 
confusing interfaces.  
As mentioned above, the usability of e-learning 
platforms can greatly affect learning, so it is 
important that it is evaluated and that the interaction 
with the e-learning interfaces allows real learning to 
take place and not just task completion. In this sense, 
evaluation can help identify problems and suggest 
improvements. According to Squires and Preece 
(1999) [5], theoretical and practical knowledge about 
software in general is morecomprehensive than about 
educational software, since technology-mediated 
teaching has a more recent history and also because 
there is a large diversity of devices through which e-
courses can be accessed. Technological evolution has 
been very rapid and there is a multiplicity of users 
with different profiles and degrees of proficiency. In 
the case of software usability evaluation, emphasis is 
placed on the resulting product, while in the 
evaluation of the usability of e-learning, the focus is 
on the process. Experts recommend that usability 
metrics be collected in the following domains 
(Andone&Sireteanu, 2008) [6]: effectiveness, 
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efficiency, and emotion. Effectiveness is about the 
accuracy and completeness with which users reach 
the specified goals. Efficiency has to do with the 
accuracy and completeness of the goals achieved in 
relation to the resources and satisfaction is related to 
the comfort and positive attitude in the use of the 
platform. 
Thus, there are a number of techniques and usability 
assessment models that seek to ensure that usability 
not only does not constitute an obstacle to learning, 
but that it also facilitates it. One of the most widely 
used techniques for the evaluation of usability is 
heuristic evaluation.  
This paper explores some of the most relevant models 
in the areas of instructional design and usability 
evaluation related to e-learning. 
 
II. INSTRUCTIONAL DESIGN MODELS 
 
2.1. Rapid Prototyping 
The Rapid Prototyping model proposed by Dorsey, 
Goodrum and Schwen (1997) [7] is based on the 
testing of usability of course prototypes. These tests 
are carried out by the users themselves and by 
specialists using a prototype, to which changes and 
consecutive improvements are made in a spiral until 
the final product is reached. By using the users to 
evaluate the course, this model encourages their 
participation in the development process. The 
evaluation is cyclical and iterative, focusing on 
general aspects such as structure, navigation and 
design, and more specific aspects such as semantics 
and components, among others. 
The shorter development time, revision and 
refinement of a prototype saves costs, resources and 
time when compared to a fully completed platform, 
which justifies the wide acceptance that this model 
has had. Moreover, by applying a prototype, the 
feedback obtained is authentic and concrete. There 
are, however, some drawbacks to this model, such as 
the difficulty in managing the production team, since 
the analysis encompasses several interconnected 
aspects. Modifications are made as improvements are 
suggested, which can have unpredictable 
consequences on other aspects that may be influenced 
by these changes. Similarly, the continuing nature of 
the review may make it complex and may diminish 
its quality over a more structured and organized 
methodology. 
 
2.2. ISO 9241-11 
ISO 9241-11 of 1998 aims at ensuring the usability of 
the system, providing requirements and guidelines for 
the design of interfaces. According to this standard, 
the usability of a product is directly related to the 
user, the task and the environment. It is thus 
necessary to take into account the objectives and 
characteristics of the users, the activities that can be 
carried out and the context itself. This standard also 
suggests three additional ways to measure software 

usability (Lumsden, 2008) [8], which are set out 
below: 
(A) Analysis of the characteristics of the product 
selected for a given context. ISO 9241 only indicates 
partial clues about the process of analysis, which 
means that, in a specific problem, there may be 
several potential solutions, some being more adequate 
than the others. 
B) Analysis of the interaction process. Usability can 
be measured by replicating interactions with software 
in the most common activities. However, interactions 
are a dynamic process related to human behavior and, 
therefore, difficult to reproduce and accurately 
predict. 
(C) Analysis of effectiveness and efficiency. These 
result from the use of the product in a given context, 
thereby measuring the performance and user 
satisfaction of the product. In addition to being a 
computer system, an e-learning product has a 
pedagogical aspect and its usability is measured by 
the efficiency of learning and user satisfaction. 
 
III. EVALUATION MODELS 
 
3.1. Nielsen’s Model 
Jakob Nielsen, one of the greatest experts in usability, 
and Web usabilityin particular, advocates heuristic 
evaluation. Thismethodology examines the interface 
and judges its compliance with the usability 
principles(heuristics), resorting to a group of 3 to 5 
specialists,and not to the users,who carry out 
independent evaluations. This can be done in the 
course of the process of constructing the system to be 
evaluated, or, alternatively, after it has been 
completed. During the analysis, evaluators access the 
Website, platform, or application and perform a set of 
representative, predetermined tasks that indicate 
whether usability principles, heuristics, are being 
observed, producing a list of problems or situations 
encountered. The analysis is based on 10 rules 
defined by Nielsen according to the most frequently 
encountered errors and covers metrics, guidelines, 
effectiveness and efficiency. Heuristic evaluation has 
become a classic with great acceptance because it is 
fast and inexpensive. For these same reasons, in a 
1989 article entitled ‘Usability engineering at a 
discount’ [9], Nielsen refers to heuristic evaluation as 
‘discount usability engineering’. 
Nielsen states that the evaluation process requires the 
identification of heuristics, the selection of the 
evaluators and their training, the heuristic evaluation 
itself and finally the listing of problems. At times, it 
is also useful to assign a degree of severity to each 
problem, according to a Likert scale of 3 or 5 points. 
It is a methodology that can be complemented with 
others, namely the interview or the survey. 
In the Nielsen Norman Group website, Nielsen(1995) 
[10] explains the 10 rules that were initially 
developed in collaboration with Rolf Molich in 1990 
and later reviewed by Nielsen, based on a factorial 
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analysis of 249 usability problems. Entitled 10 
Usability Heuristics for User Interface Design, they 
are explained as follows:  
Visibility of system status: the system should keep 
users informed and up-to-date on what is going on by 
providing appropriate and timely feedback. 
Match between system and the real world:the system 
must use the same language as users, using words, 
phrases and concepts that are familiar to them, 
instead of using terms oriented to the system. It must 
follow the conventions of the real world, making the 
information appear in a logical and natural order. 
User control and freedom: Often users choose system 
functions by mistake and need an ‘emergency exit’ to 
get out of there easily. The system must therefore 
allow users to go back to an action and to repeat it 
(‘undo’ and ‘redo’ functions). 
Consistency and standards: users should have no 
doubts about whether different words, situations or 
actions mean the same thing. There must be 
conventions and there must be consistency between 
the elements of the platform. 
Error prevention: more than containing clear error 
messages, design must be careful, in order to prevent 
problems from occurring. Either one should eliminate 
error-prone situations or identify those situations to 
give users a confirmation option before proceeding. 
Recognition rather than recall: the required 
memorisation load should be minimized, making the 
objects, actions and options visible. The user should 
not be required to memorize information from one 
part of the dialogue to transpose to another part. 
Instructions for using the system must be visible or be 
easily retrievable whenever necessary. Flexibility and 
efficiency of use: accelerators - invisible to the 
inexperienced user - can accelerate the interaction for 
the most experienced user, so that the system is 
suitable for both of them. Users should be able to 
customize frequent actions. Aesthetic and minimalist 
design: dialogues should not contain irrelevant or 
rarely needed information. Each additional unit of 
information in a dialogue decreases the relative 
visibility of the relevant information units. Help users 
recognize, diagnose, and recover from errors: error 
messages should be expressed in simple language 
(without codes), accurately indicate the problem and 
suggest a solution in a constructive way. Help and 
documentation: it is always better that the system can 
be used without resorting to documentation; however, 
help and documentationmay need to be provided. 
Information should be easy to find and search, it 
should be focused on the user's task, it should list 
concrete steps to be taken and not be too extensive. 
Nielsen (2001) [11] argues that if an e-course has 
poor usability, people may not return to attend a 
second e-course. 
 
3.2. Dringus& Cohen Model 
Dringus and Cohen (2005) [12] developed a usability 
assessment tool initially aimed at the learning 

management systems WebCT and Blackboard. 
Concerned with the lack of support in these LMS, the 
authors built this instrument, which consists of a 
heuristic evaluation that involves both the facilitator's 
and the learner's perspective. It is based on a checklist 
with 161 questions organized in 13 categories, with a 
component of dichotomous questions to facilitate the 
classification process. Since the central focus is the 
technical usability of the platforms, some pedagogical 
aspects are relegated to the background. The list is 
divided into the following categories: visibility; 
functionality; aesthetics; feedback and help; error 
prevention; ease of memorisation; course 
management; interactivity; flexibility; consistency; 
efficiency; reduction of redundancy; and 
accessibility. 
 
3.3. LCD (The Learner Centered Design) 
The Learner-Centered Design (LCD) is an ‘area of 
human-computer interaction research that focuses on 
learners' needs by designing software scaffolds to 
support novice learners in meaningful engagement in 
learning about the content and work practices of an 
unfamiliar domain’ (Luchini , Quintana, & Soloway, 
2004, cited in Chen, Huang & Liu, 2014) [13]. It 
places the focus of the course design on the user, 
trying to understand his / her context of origin, that is, 
what distinguishes someone accustomed to using 
software recurrently and students who only resort 
sporadically to this technology. It is designed for the 
most inexperienced users, andtheir needs are taken 
into account in order to obtain the necessary support. 
Thus, the systems developed with the underlying 
LCD methodology focus on the learner's skills that 
are relevant to attend the online courses. 
An instructional interface is especially effective when 
it becomes invisible, in the sense that the user does 
not experience difficulties in accessing the learning 
contents. This way, the student can concentrate his / 
her attention and effort on the contents, without 
wasting time and energy with the access to them. 
According to the LCD, rather than a User-Centered 
Design which assumes that all students have similar 
cultures, learning styles and experiences in the use of 
virtual platforms, a Learner-Centered Design 
methodologycontemplates the various motivations 
and characteristics of the varioususers. Thus, the 
LCD seeks to know the users, trying to know how 
they prefer to learn, how they perceive information, 
what pressures they feel, the motivations they have 
for choosing online learning, the challenges they face, 
the special conditions they need, their Level of 
comfort in the use of platforms and the experience 
they have with e-learning (Penna & Stara, 2008). This 
understanding of the characteristics of the students 
influences the design of the interface and therefore 
allows to design more effective courses, which, in 
turn, have an impact on learning that can be positive 
or negative. The LCD seeks to create adaptive 
systems to cover the various specificities and one of 

http://iraj.in


International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-12, Dec.-2017 
http://iraj.in 

Usability In E-Learning: Instructional design models and Evaluation 
 

72 

the main strategies used is the scaffolding technique, 
in which the learning process is contextualized and 
the knowledge construction is based on previous 
knowledge, allowing to promote environments based 
on the constructivist theory of learn-by-doing. 
 
3.4. Reeves et al. 
The model developed by Reeves et al. (2002) [14] is 
based on the Nielsen protocol, but it is specifically 
directed to online learning and presents a list of 15 
heuristics, not 10, being one of the first models to 
apply heuristic evaluation to e-learning programmes. 
These 15 heuristics, which are listed below, emerge 
from the combination of instructional design and 
usability heuristics and are used to evaluate the 
usability of e-learning applications (Reeves et al., 
2002): 
(1) Visibility and System Status; 
(2) Match between System and Real World; 
(3) Error Recovery and Exiting; 
(4) Consistency and Standards; 
(5) Error Prevention; 
(6) Navigation Support; 
(7) Aesthetics; 
(8) Help and Documentation; 
(9) Interactivity; 
(10) Message Design; 
(11) Learning Design; 
(12) Media Integration; 
(13) Instructional Assessment; 
(14) Resources; 
(15) Feedback. 
 
3.5. A model of e-learning usability and learner affect  
The conceptual model of Zaharias (2005) [15] was 
developed to evaluate the usability of asynchronous 
e-learning applications used by adult learners in a 
business training context. He believes that traditional 
usability models that measure efficacy, efficiency and 
satisfaction are not suitable for all e-learning 
contexts, arguing that ‘The usability of e-learning 
designs is directly related to their pedagogical value’ 
(Zaharias, 2005, p.1). The model advocates a set of 
parameters related to web usability and instructional 
design, which in turn influence the motivation to 
learn and the consequent affective dimension of 
learning. 
Based on this model, Zaharias (2005) developed a 
questionnaire for e-learning applications, using 
parameters of psychometry to test it, a recognized 
methodology in the area of human-computer 
interaction. This way, the evaluators can use the 
information obtained through the questionnaire to 
evaluate an e-learning programme, applying a 
regression model, whose results should indicate to 
what extent the instructional programme promotes the 
motivation to learn. This approach can be used both 
in formative assessment and summative assessment. 
The dimensions of the usability design consist of: the 
content; learning and support; visual design; 

navigation; accessibility; interactivity; self-
assessment and ability to learn. The questionnaire 
items related to the affective dimension relate to the 
motivation to learn. 
 
CONCLUSIONS 
 
It can be concluded that there are a number of studies 
that focus on the usability of e-learning, namely with 
regard to the standardization of interface design, the 
adoption of planned structures prior to the course 
development through instructional designmodels and 
the implementation of evaluation models once the e-
courses are built.  
In some instructional models, as is the case in the 
Rapid Prototyping model, the analysis of the e-course 
and its changes are made as the issues are found, in 
an iterative process. ISO 9241, on the other hand, 
provides a set of guidelines to be followed, centered 
on the user, the activities and the context.  
Regarding the evaluation models, Nielsen believes 
the most effective way of performing a usability 
evaluation is through the use of 10 heuristics, which 
are based on the most frequently encountered 
problems. Dringus and Cohen’s model is also 
grounded on heuristics, and was initially more 
directed towards a set of platforms. In its checklist, it 
includes both the facilitator and the learner’s 
perspectives. The Learner Centered Design, as the 
name indicates, centers on the learner and on how 
technologically savvy he or she is. Reeves et al.’s 
model draws heavily on Nielsen’s work and defines 
15 heuristics, instead of Nielsen’s 10. Zaharias’s 
model analyses the usability factors that can affect 
leraner motivation. 
These models were selected for their broad and 
complete scope of analysis, which allow for a more 
holistic and integrative vision of the various aspects 
that contribute to the effectiveness of usability in e-
learning. 
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