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Abstract: This paper presents aproven and reusable methodology (MiLE) for performing a cost-
effective usability evaluation of an elearning web application. MILE is a scenario-driven
inspection technique which is based on the concepts of user profile, user goal, scenario, and
usahility attribute. Mitigating the drawbacks and merging the respective benefits of stae-of-the-art
methods for usability evaluation, MILE is intended to be a helpful tool for project managers,
instructional designers, and evaluators to carry out a learner-centered validation which can
anticipate and analyticaly justify the usability breakdowns, thus providing organized indications
for a focused redesign. Examples of the results that can be obtained using MiLE are showed
through areal case study evaluation of alarge e-learning corporate platform.

1. Introduction and Motivation

The main goal of usability evaluation is to detect the most part of the problems, obstacles and breakdowns for the
user when interacting with a web application, being the usability “the effectiveness, efficiency and satisfaction with
which specified users can achieve specified goals in particular environments’ (ISO 9241-11). For e-learning
environments and applications, usability is a necessary (although not sufficient) condition for effective online
learning. Easily locating and accessing the needed content, orienting oneself in the maze of different paths and
nested pages of a structured website, avoiding being overloaded by the information clustered in a page, and being
able to use effectively the navigation architecture are just some examples of important conditions for a learner to
accomplish his’/her learning tasks.

In other words, usability is the property of a mediated learning environment of supporting the users as transparently
as possible in the accomplishment of their learning goals.

It has been acknowledged that hypermedia contents are more and more a great sum of information but they are being
poorly structured (Acosta et al. 2003). If we assume that the organization and the usability of the information is
partly responsible for a better learning (Najjar, 1996), then a usable e-learning website is not just a resource with a
nice “look&feel” , but a web application which communicates contents and structures the interaction in such a way
that facilitates the learning experience. However, it is clear that usability evaluation is just one specific aspect the
quality assessment of a elearning environment. A highly usable online course does not guarantee at al a high
quality in the learning outcome. Nevertheless, shaping usability represents an important condition for success of e
learning projects.

How can usability of an elearning web application be effectively evaluated and measured? How can evaluators,
instructors, reviewers, tutors and course managers be equipped with usable and ready-to-use tools for evaluating the
usability of the web application prototyped or deployed?

This paper presents an adapted version of a proven methodology (MIiLE - is the acronym for Milano-Lugano
Evaluation Method. It is the result of along-standing cooperation between Politecnico di Milano and University of
Lugano.) for usability evaluation which has been already extensively and successfully used in a variety of web
application domains (e.g. educational institutions, cultural-heritage, public education, and e-government) (Matera et
a., 2002) (Bolchini et. al., 2003) (Triacca et.al., 2003), and that has been used and tailored for e-learning
applications. MiLE is valid for the usability evaluation of elearning interactive applications and, within the specific
case presented, it showed how MiLE has been adopted and adapted for the evaluation of an e-learning web-based
system. The goal of the contribution is to provide course developers and instructional designers with a structured
“kit” of guidelines and practical suggestions for a cost-effective usability evaluation of their online application. With
respect to the commonly used guidelines and checklists available in the literature, the expected benefits coming from
the adoption of MILE are a better anticipation of the usability breakdowns that may jeopardize a satisfactory
learning experience, as well as amore analytic provision of feedback for redesign.

The paper is organized as follows: section 2 gives an overview of the main approaches and techniques used for
usability evaluation of web-based applications. Section 3 explains the essentials of MiL E through concrete examples



from the e-learning domain. Some of the results of the application of MiLE to a corporate learning platform of an
internationally-renowned car manufacturing company are presented in section 4. Finaly, concluding remarks and
reflections on the experience of the case study are followed by suggestions for future research (Section 5).

2. Related work

Over the last decade, HCI practitioners and researchers have defined and assessed a variety of approaches and
methods for evaluating the usability of information systems. These usability approaches has been increasingly
improved and refined from their application to traditional information systems to their wide spread use for web-
based applications. The most commonly adopted approaches to web usability are user-based methods (or user-
testing methods) and usability inspection methods (or expert reviews) (Matera et al., 2002).

User-based methods mainly consist of user testing, in which usability properties are assessed by observing how the
system is actually used by some representatives of real users (Whiteside Bennet & Holtzblatt, 1988) (Dix A. et. al.,
1998). User-testing evaluation provides the trustiest evaluation, because it assesses usability through samples of real
users. However, it has a number of drawbacks, such as the difficulty to properly select correct user samples and to
adequately train them to manage advanced functions of awebsite (Matera et a., 2002). Furthermore, it is difficult, in
a limited amount of time, to reproduce the actual usage situation. This condition is called the “Hawthorne effect”
(Roethlisberger & Dickson, 1939): observed groups can be affected by observation alone. Failures in creating real-
life situations may lead to “artificial” conclusions rather then realistic results (Lim, Benbasat & Todd, 1996). User
testing is considerable in terms of time, effort and cost. However, it is effective to evaluate quickly the look and feel
of theinterface, asit is possibleto verify at “real-time” the reactions of the users.

Usability Inspections methods is the generic name for a set of methods based on having expert evaluators
analytically examine usability-related aspects of a user interface (Nielsen & Mack, 1994). With respect to user-
testing evaluation, usability inspection is more subjective, having heavy dependence upon the inspector’'s skills
(Matera et al., 2002). The main advantage of the inspection methods is the relationships between costs and benefits.
As a matter of fact, performing an inspection can “save users’ (Nielsen & Mack, 1994), (Jeffries et al. 1991) and
does not require any special equipment. The inspector alone can detect a wide range of usability problems and
possible faults of a complex system in alimited amount of time (Matera et a., 2002). For these reasons, inspection
methods have achieved widespread use in the last years, especially in industrial environments (Madsen, 1999).
Current usability inspection methods have two main drawbacks. Firstly, they focus on “surface-oriented” features of
the graphical interface (mainly at page level) (Green & Benyon, 1996). Only few of them address the usability of the
application structure, e.g., the overall information architecture, organization of content or navigation patterns.
Secondly, thereliability of the resultsis often entirely dependent on theindividual know-how, expertise and skills of
the inspectors.

Both user-based methods and inspections methods are alternatively based on two techniques: heuristic-driven
evaluation and task-driven (or scenario-based) eval uation.

Essentialy, heuristic-driven evaluation provides checklists and usability principles (Nielsen, 1999). The quality of
the website is assessed against these principles (e.g. consistency, reliability, status visibility, etc.). In user testing,
heuristics are used to ask users to comment in a structured way their experience with the website (e.g. heuristic
questionnaires or structured interviews). During inspection, heuristics guide the expert to explore the site and check
compliance with usability principles.

Although traditional heuristics have been already extended and specified for coping with some distinctive features of
the e-learning applications (Reeves, 2002), the instructional design and e-learning communities still lack a
widespread culture of usability. Thisis partly due to the fact that alot of educational web application development is
often constrained by existing development platforms as WebCT or BlackBoard — thus leaving a great part of design
to the platform structure.

Task-driven evaluation assumes that usability is assessed by trying to complete actions with the website. Tasks are
provided which describe potential goals or sequences of actions that users might want accomplish with the
application. In user testing, tasks are defined and given to the users. Tasks are also employed in walkthrough and
other structured inspection techniques (Rosson & Carroll, 2002) (Brinck, Gergle & Wood, 2002).

Heuristics and task-driven techniques are usually adopted in alternative and separately, thus loosing the opportunity
to obtain a more comprehensive evaluation.

Moreover, one of the main disadvantages shared both by heuristics and task-based techniques is that they are not
reuse-oriented, i.e. they have not been defined to be effectively reused. Most of usability techniques are proprietary
methods or expert-dependent techniques; in other words, they can be difficult for less-experienced evaluators who



do not have the necessary conceptual toolsto gain appreciable results. The problem of reuseis strongly connected to
the difficulty of teaching and communicating the essence of a method in away that other people can successfully
apply it. Projects teams are acknowledging the importance of usability evaluation but are still reluctant to make
considerable investment in consultancy for an “ad-hoc” evaluation, especially if the development phaseis ending
and the remaining budget is very limited. Effective reuse of usability knowledge and practices would enhance the
adoption of usability techniques by designers and project teams.

3. MiLE: blending inspection-driven scenarios with heuristicsfor e-learning usability

MILE is an experience-based evaluation framework for web applications that strikes a healthy balance between
heuristic evaluation and task-driven techniques. MiLE offers reusable tools and procedures to carry out both expert
reviews (also called inspections) and user testing within budget and time constraints. Basically, MiLE uses scenario
analysis asthe driver for usability evaluation. Scenarios are then combined with selected usability heuristicsin order
to provide analytic feedback on the different aspects of the applications design.

Assuming a scenario-based perspective, without a clear understanding of the need of the learners and their goals, it
is realy hard to perform a usability evaluation that may provide useful and in-depth results. To this end, the
knowledge of the domain and of the context of use of the application will surely facilitate the evaluatorsin this task.

We can assume that in a typical e-learning application there are at least two main categories of stakeholders who
interact with the website: the students and the instructors (everyone with particular needs and goals). Each category
uses a specific part of the website. On one hand, the students use the front-end for gathering and learning the course
materials and interacting with the tutors and colleagues. On the other hand, the instructors use mainly the back-end
of the application for uploading course documents and managing the interactions, as well for organizing, updating
and tuning the course instructional architecture.

In this context, the first thing to do in order to prepare a usability evaluation is to identify the user profiles and their
goals. In fact, at a deeper analysis, the simple distinction of types of usersin students and instructors may actually
give raise to a more refined definition of the user profiles considered relevant for the evaluation. Profiles identify
specific roles that may be played a generic user type (Table 1).

User Type

User profiles
Responsible
Accepter
Sdller

Tutor (1..n)
Instructor Administrator
Responsible

Learner

Tablel. Structuring User Profiles.

Users have generic goals they would like or they are supposed to accomplish through the web application, being

clear that these goals are strictly related to the set of the overall learning goals of the course. Therefore, it is possible
to associate one or more high-level goals to each user profile, thus creating the essential constituents of a user

scenario. Since we are here considering very high-level (or macro) goals, we will call these artifacts macro-scenarios
(Table 2).

Macroscenario A
User profile Seller

Macrogoa Plan thelear ning experience

Table2. An example of macroscenario.

A typical line of inquiry for eliciting macro-goal may be summarized in the question: “What may a user profile want
to use the e-learning website for?’

Macro-scenarios capture a general target of achievement, which may be accomplished through several strategies or
subgoals. Evaluators may thus identify more detailed scenarios that should take place in order to accomplish a given
macro-scenario. This refinement process is usually led by questions like: “How may the learner accomplish the



macro-goal? What should s/he be able to do to get to the macro-goa?. In this way, evaluators define new lower-
level scenarios, whichtry to anticipate in a structured and organized way the expected user experience (Table 3).

Macroscenario A Plan thelear ning experience
Scenario 1 Plan the study

Scenario 2 Know course conditions
Scenario 3 Know the learning level achieved

Table3. Refining macro-scenariosinto scenario.

Now it is possible to define a series of tasks which describe the activities the user should perform on the website for
each goal identified. Note that this refinement process from high-level goals to detailed tasks is not intended to be
complete and exhaustive. Evaluators should identify the critical goals and tasks which they hold as important —
according to their instructional experience — for the learners to accomplish each macro-scenarios.

Macroscenario A Plan thelear ning experience
Scenario 1 Goal Tasks
Plan the study —  Know thetimerequired to frequent acourse
—  Find the ideal period to frequent a classroom
session
—  Know thetime needed to download a document
Scenario 2 Know course —  Seecoursegoas
conditions —  Seethe course structure
—  Seehow to communicate with tutors and peers
Scenario 3 Know the learning —  Make atest in order to verify the level of learning
level achieved achieved
—  Verify in which topic there are gaps

Table4. Refining scenariosinto user tasks.

Finally, the result of the scenario definition is a structured set of tasks (and relative goals) associated to each user
profile (Table 4). The next step for the evaluator istrying to perform each single task on the application and evaluate
whether and how they are feasible.

While performing each task by traversing and browsing the pages and links, evaluators do not only assess how
effectively and efficiently they can complete the task, but they are also supported by specific heuristics that guide
the inspection to focus on the different application aspects that are relevant for the user experience, such as the
content offered, the effectiveness of the navigation, the clarity of the link labels, and the orientation clues within the
information architecture.

Application Aspect Usability Attribute Description
Content Authority The author is competent in relation to the subject
Currency The time scope of the validity of the information is clearly stated. The info is
updated
Completeness Theinformation required is sufficient to complete the task
Richness The information required isrich (e.g enough examples)
Clarity Theinformation is easy to understand
Multilinguisticity Theinformation is given in more than one language
Structur e of Content Structure effectiveness The organization of the content piecesis suitable to the task
Consistency Similar pieces of information are organized with in similar fashion
Navigation Accessihility Theinformation is intuitively located and easily accessible
Orientation It is easy to understand where | am within the information architecture
Link promises Links actually lead to the content they promiseto lead
Interface & Presentation | Multimediaity Different media are used to convey the information necessary to complete the
task
Predictability Link labels spread enough “scent of information”, i.e. it is clear wherethey lead
to
Visual Communication The quality of the visual design as how it conveys effectively content and
interaction capabilities

Table5. Examplesof usability attributes.



These different dimensions of the web application have been organized in a library of usability attributes, which
evaluators may pick at their choice taking into account the purpose and constraints of the task at issue. Table 5
shows asample list of usability attributes usually employed by MiLE inspectors.

A subset of these attributes may be considered by the inspector in order to give an analytic evaluation on a specific
application aspect in the context of executing atask.

In other words, as the inspector is performing that task “See the course structure”, s’he will be attentive as to how
s/he can get easy orientation during the path, as to how link labels offered are predictable, as to how the information
about the course structure is easy to locate and to reach, as to how the structure of the course is presented in a clear
and satisfactory way, and so on.

Being MIiLE a method that can be used flexibly at different levels of granularity — according to the resources
available to the evaluators — usability attributes may be considered not necessarily only when performing detailed
tasks. Inspectors may evaluate even goals and macrogoal s using a subset of the usability attributes (Figure 1). In this
case, it isimportant to note that the time and resources saved has to be balanced with a coarser-grain analysis.

User profiles

Tl T2 TH
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1
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HEURISTIC EVALUATION |

Figure 1. Using heuristicsto analytically evaluate each scenario at different levels of detail
(MG: Macrogoal, G:.Goal, T: Task).

Although originally developed for hypermedia web application (not specifically for e-learning), MiLE is now
attracting increasing interests for its application to elearning environments. It is clear that the suite of concepts
provided by MiLE (user types and profiles, user goas, macro-scenarios, scenarios, tasks, and usability attributes)
and the methodology to use them represents a powerful evaluation tool also for educational web applications. To
start validating this claim, we had the opportunity to be committed in a real usability evaluation for the elearning
corporate platform of the Italian branch of an internationally renowned car manufacturing company. In this context,
we used MiLE throughout the usability evaluation, thus gathering analytic results that were reported to the platform
managers as requirements for specific interventions of redesign.

4. Making use of MiLE on an e-learning cor por ate platform

The elearning community center of the car manufacturing company at issue aims at providing a support for follow
up to classroombased activities (e.g. material distribution), as well as at providing a quick and always up-to-date
information channel for accepter and sellers of the company distribution system, through the delivery of short self-
contained “learning pills’. Finally, one of the goals of the application was to offer an engaging way of training for
involving accepter and sellers with the corporate training system.

After the creation of the macro-scenarios thorugh interviews and focus groups with the stakeholders (course
responsible and other consultants), we carried out usability evaluation mainly at the task level, using the usability
attributes that were relevant for each task for specifying the different problems encountered. The result of the
usability evaluation analysisis areport that presents the complete scenarios analysis (in total 4 macroscenarios and 8
scenarios have been analyzed for the user type “students’, 3 macroscenarios and 7 scenarios for the type
“instructor”). Here we present some examples of the results obtained. The overal usability evaluation took 21
men/day over a period of 6 months.



4.1 Examples of front-end usability problems

When performing the task See the course structure within the goal Know course conditions we found out a clear
outline of the course organization is missing. An outline of the course structure would help the learners effectively
plan the study in detail, by understanding the needed time to complete a course, and thus allocating the needed
resources for it. A suggestion for redesign would be to specify and highlight the organizations of the learning units
(e.g. modules and sub-modules) within a course, preferable in chronological order.

Within the goal Plan the study, when trying to accomplish the task Find the ideal period to frequent a classroom
session (each person can decide when to take a course among a set of dates), aproblem (which has been encountered
also in other tasks) that could affect the student experience is the poor self-evidence and visibility of textual links.
For this reason, the suggestion is to create a consistent style to be used for all textual links, so that the user
recognizes immediately when and where atextual link is present (Figure 2).
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Figure 2. Consistency and predictability problemsof link visibility.

Another usability problem is related with the main menu (Figure 3). In the context of the task See course structure,
it was noticed by the evaluators that the orientation is poor: it is not clear which sub section the user is currently
browsing. It would be useful to highlight (by means of colours or graphic styles) the current position of the user
within the suite of courses offered.
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Figure 3. Orientation breakdown during thetask “ See Cour se Structure’

The third main usability problem is that in some cases the user cannot immediately understand the conseguences of
his/her actions. For example, when the user tries to download a file there is no explanation of what type of file
she/he is downloading, what its size is. Within the scenario Study a course and, more specifically, when doing the
task Find course materials seen in classroom session, it can be noticed an interesting differentiation between
classrooms materials and generic materials. What could that mean? Here we have a predictability problem.



Moreover, this distinction is not always used for every class course (consistency problem). To improve the usability
of this aspect of the application we suggested to use the label “online material” for materials provided only by means
of the application (e.g. videos) and to add another category of materials labelled “classroom material” (in this case
the user downloads the material which has been handed out in classroom) . The goal of both actions is to orientate
the user in the different kinds of materials she/he can find in the application.

4.2 Examples of back -office usability problems
During the instructor macroscenario Manage a course, the main usability problems identified for the back-office are
related to the orientation when an instructor browses the different sections.
In particular, there are two different sections called “administration”. For thisreason it is very difficult to understand
immediately the difference between them. The administrator (especialy if not yet familiar with the application) may
feel confused seeing two sections with the same name and different functionalities.

——

generale  documenti  moduli | calendario | test forr'rﬁtorl‘ amministrazione 'Eocurrenilstandard Sistema SuperAdmin

Histary: £ migi corsif Muova

Nuova
Il Training Informa
= I miei corsi

ispezione di usabilita , o .
Le Sospensioni Gluesta corso |ntmdu_ce i principali cnntgnutl_dglla Nuova _ _che VRITAnno
Muova approfonditi successivamente durante il Training di Monte-Carla. Sequiil corsa nella
Hitioe sezione Moduli e verifica le tue conoscenze attraverso il questionario nella sezione
Sigle {Online) Test
ugahility 2

Bacheca

e = Aggiungi
< Amministrazione

Figure4. Consistency in link labelingisinfringed. Thismay obstacle orientation.

The contents of these sections are very different. We foresee that it would be real hard for the administrator to
recognize the difference between the two different administration sections. It should be better to have a common
semantic for the entire the back-end side (Figure 4).

The suggestion isto label differently the sections (for example “ Amministrazione generale” — general administration
- and “Amministrazione corso” — course management -. In this case, it is very important to use a common semantic
for navigation and content. The administrator should know before trying to click a text string if it isrealy alink or
not. Also, the administrator should know the consequences of his actions.

When performing the task Build a test, the instructor is faced with the possibility of adding a question to the test.
However, the command that the instructor is supposed to click to confirm the will of adding a question is “Avanti”
(“forward”) (Figure 5).
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Here the problem isrelated to the predictability of the button “avanti”. In fact, the common operation
is clicking on the “forward” button in order to add a question. When the administrator clicks this

button he exits the section he is browsing. So the problem isto explain the consequences of the actions
in every case.

Figureb. Predictability problemsin thetask “Build atest”.

These and other problems were identified using MiLE. Scenario analysis helped discovering critical areas of the
application that inspector consider potential usability problems. Using specific heuristics while performing scenarios
facilitated the definition of the problems and enhanced the communication of the issues to the designers.



5. Conclusions and Future Work

We presented a systematic and practical approach (MiLE) for evaluating the usability of an elearning application,
taking into account the user requirements, their goals and scenarios of use. MiLE is based on nhspection and
combines scenario-based evaluation (when inspectors verify the feasibility of given tasks on the application) with
heuristic-driven evaluation (which verify the compliance of the website with a set of usability principles). E-learning
applications may greatly benefit from such a structured technique because specific feedback to the designers may be
provided on the basis of the results of the inspection. User testing may also be organized and performed in order to
confirm, validate and mitigate the opinions of the inspectors, and to find new usability breakdowns that might have
been overlooked.

Future work will consolidate the results of the usability inspections in order to foster technology transfer of MiLE to
instructional designers and online course managers active in organizations and higher-education. One issue at stake
here is how usability can be integrated as a concern in the instructional design process, and not be relegated to an ex
post analysis. Moreover, we are going to explore relevant e-learning domains for which we are able to gather
substantial evaluation experience using MiLE, in such a way that a reusable repository of recurrent user profiles,
macro-scenarios and combination of usability attributes relevant for a given elearning domain (e.g. corporate
training or higher education, etc.) will be incrementally defined. Another interesting element is providing a general
usability evaluation of the most widely used platforms, suggesting then key actions that designers can take in order
to enhance their courses when supported by those platforms.
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