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From the Editors &

Welcome to thé\pril 2010 issue ofhe Learning Technologpewsletter

Usability is acknowledged as one of tey qualities of techology-enhanced learnin@ EL)
applications and servicessince it can significantly affect their overall success and
acceptability. This issuefocuses on usability aspects in TEL anttoduces papers which
describe new frameworKsr addressing and evalting usability in TEL. as vell as specific
usability evaluation case studies.

Minocha & Reeves discuss design considerations which can help the development of 3D
virtual learning spaces which are accessible by all potential users, including users with
special needsMetscher & Bredl describe the edubreak CAMPUS learning environment and
some studies which aimed to investigate its usabfigntos & Boticario describe their work

on developing and evaluating the usability of semantic educational recommgatienss
(SERS).Gasparini, et al present the AdaptWeb adaptive learning environment and discuss
the results of a series of experiments which investigated its usabdtarias & Koutsabasis
present the empirical application and comparison of two heursgtts that have been
proposed specifically for contemporarylearning applicationsFinally, Daneshgar, et al
investigate methods for enhancindearning satisfaction among aduiee ar ner s i n t ¢
workplaces.

The issue also includes a sectionthaiegulararticles(i.e. articles that ar@ot related to the
special them®en usability in TEL. Retalis & Sloep describe idSpace, a groupware system
for supporting collaborative creativityshah, et al discuss the evolution of garbased
learning. Kmetes discusses findings from literature concerning the online attrition rates in
university and business settings. Finally, Nicaud & Viudez describe epsilonwriter.com, a tool
for easy working on documents with formulas.

After this section, you finéin anmuncement for a recentpublished book by Stephen Reed
with the titleThinking Visually

We sincerely hope that this issue will help in keeping you abreast of the current research and
developments in usability aspects of TEL. In our effort to improveusgefulness of the
newsletter, this issue also includes an annex with a list of conferences related to Learning
Technol ogy (the | i s-Siteiatshttpt/avkwveaskdrdseacchorgh SKés We b

We also would like to take the opportunity to invite youctmtribute your own work on
technology enhanced learning (e.g., work in progress, project reports, case studies, and event
announcements) in this newsletter, if you are involved in research and/or implementation of
any aspect of advanced learning techn@egFor more details, please refer to the author
guidelines at http://www.ieeetclt.org/content/authgusdelines

Deadline for submission of articlea8 June, 2010
Special themef the next issueCollaborative Learning Supported by Technology

Articles that are not in the area of ttepecial theme are most welcome as well and wll b
published in the regular artickection!
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Designing for Usability and Accessibility in 3D Virtual Worlds

Introduction

Educational institutions are increasingly adopting 3D virtual worlds (VWSs) im kb&ining

and teachingln a 3D VW, users synchronously interact in 3D spaces via their graphical self
representations known a gimedraoughtgestures) augiandd c onv
text-based communicatiorsecond Life (SL)is the most widelyused 3D VW in education.
Unlikerolepl ayi ng games such as World of Warcraft
per se.The lack of a guiding narrative in SL provides flexibility for users to design spaces

and activities for their requirements.inh e r es e ar ¢ h ? (Desigrj of learning DEL V E
Spacesin3D Muku s er Vi rtual Environments), we cond
perceptions of learning space designs in SL. Although our focus in DELVE was on the design

of 3D learning spacesou empirical investigations have shown that usability of 3D spaces,

in general, influences useros experience and

Research on the usability of spaces in 3D VWs has been anecdotal to date but there is a
growing interest in theommunity. For example, Purdaliscusses usability issues such as
navigation, space design and familiarity: narrow corridors and tight corners are difficult for
avatars to navigate as are rooms with narrow ceilings and no natural exits (e.g. dooifs) even
the teleporting facility for an exit is present.

We have discussed usability principles related to-firading, navigation and others in [1h
this article we focus on usability aspects that influence the accessibility of 3D spaces.

BAL’I( WARD

Figure 1: Virtual Ability Island: Figure 2: Virtual Ability Island:
Welcome area Orientation area

Accessibility of 3D spaces

By accessibility we mean designing 3D spaces so that they are accessible to users who may
have a range of disabilities (mental drypical) in real life. In this article, we discuss five
design considerations along with datecerpts from our conversations with colleagues
associated with the Virtual Ability Island in SL [Z$ee Figure 1 and 2)These design

! http://www.secondlife.com
2 hitp://www.]jisc.ac.uk/whatwedo/programmes/elearning/Itig/delve.aspx
3 http://tinyurl.com/Im6dg7
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considerations and daexcerpts provide interesting insights about how the designing for
accessibility could actually imply duniversa

Design for accessibility

The design strategy should consider target users and their accessgjlitsements. The
designs should be evaluated with the-asdrs.

AAccessibility is # 1. We did many tests as
many ways. The builders and | would wear wheelchairs as we built to test different aspects of

the floor. We had realife accessibility experts come in to advise us as we progressed too

also making the signage easy to read was key we had low vision members testing the signs as
we would develop a new one to give us feedba

Design to avoid fatigue anm@gst users

A sequence of activities towards a goal such as the orientation centre, should be designed to
avoid fatigue:

AWe created the Orientation Centre to take ¢
limit on our target audience. But you donEEthat, so there is no reminder that there is a
fatigue | imit, we just made it part of the d

Design accessibilitynto both the look andhe function
The look and function of the 3D spaces should be designeatcessibility:

AThe training facilities where we hold <cl as
made them open, easy seating, lots of spaces for chairs, level floors, three screens for the
presenter to show media, and all within hearingdesstan of t he presenter o

AThere are things we can do in SL that we
building is cheap compared to similar space in RL, so when we designed the auditorium, we
could put enough space in front of the rows of seatsatlp@rson in a wheelchair can pass in

front and not roll over toes of those already seated; you can't afford that space in an RL
theatrel!!o

Design to overcome existing mental barriers

Designers should consider how their designs and the associated gdmtatieeuse of the
spaces might help overcome the mental inhibitions that disabled users may bring into a 3D
VW:

AThere are some people with disabilities the
CAN do it but mentally they can't. For examm@eme folks feel that if their wheelchair could
not go ride over sand or grass in tkal f e, they can't do it here

from pathtextures that had planks with spaces between them and anyepites that
| ooked broken or uneven. o
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Support blind and dyslexic users

Designing for people with disabilities can also help other user groups, e-gatie@ English
speakers:

AWe know that what we design specifically f
others. For instance, where design wav files to provide our posters in auditory format it not

only benefits our blind users but also those who are dyslexic and those for whom English is
not their first | anguage and they understand

Conclusions

Careful consideration to accessibility of learning spaces can provide benefits for all user

groups. As the designgrar t i ci pant in our study stated:
principles of Universal Design [3] as far as possible. We knoat that we design
specifically for assisting people with disahb
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Continuous Evaluation andl mprovement of aL earning Environment
including a Rich Video Player

Abstract. This article highlights the continuous study and improvement of the usability of the online
environmentedubreak CAMPUSwhich was developed by the compdaBiostthinker Gmbrindwasevaluated

by the Institute for Media and Educatidff@chnology at the University of Augsbuigle outlinethe challenge
created through the use of a combination of a complex software solution, including a rich video annotation
application, and an ambitious didactical approfclembedding video reflecti@nin a blendedearning course
targetinga heterogeneous group of users.

Introduction

Since 2007 Ghostthinker GmbHcompany developed an overall concept for advanced
training courses in close partnership with different sports associations and theelrfstit

Media and Educational Technology. Of foremost importance is a combination of the latest
Web 2.0 technologies, an adapted blended learning concept and the principles ef media
supported quality and knowledge management. The underlying instructesighds based

on the latest findings in research in the field of medipported teaching and learning. It
supports a model of active and social learning which is enhanced through an elaborated task
design. These tasks are designed way that motivategarticipants to articulate their tacit
knowledge with the help of thedubreak video playeto reflect on their individual learning
experience in a blog.

Implementation

The technical implementation is accomplished in short development cycles bakeddesat

of agile methods. The development includes a rich video annotation application called
edubreak video playewhich enables the user to directly create time precise annotations and
to enhance annotations with a number of different extensions ldweirdy, audio remarks,
rating and tags. In addition, participants have the option of using Web 2.0 applicik®ns
web blogs and-portfolios, together withredubreak CAMPUS

One of themajorchallenges regarding the usability of the learning environisentpporting

each user equally: thearticipants during the learning and reflecting process and the
moderatorsduring the teaching and supervising process. The latiee the benefit of a
customized module calledloderator Cockpitwhich provides an overew of all contents
created by participants, including video annotations and blog entries. In addition, it enables
moderators to manage their feedback.

During the first courses, which took place early in 2009, the efforts to support participants
quickly exceeded the capacities of the moderators (see figure 3) and it was neither efficient
nor satisfying to reply to every post directly in the video player. Hence, further development
focused on the improvement of feedback management by the moderators.

Partcularly, when working with videos, the internet bandwidth of each user is still a critical
factor. With an unstable and volatile internet connection, the reaction of the video player may
be delayed and it may cause a decrease in ease of use.
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<

Andreas 5 o 0 Feedback erstellen  Lip

28 8 £ 8L 8L LE 8 %

00000000000

Figure 1: edubreakvideo player Figure 2: Moderator Cockpit
Evaluation

The learning environment has beeantinuouslyevaluated in terms of user satisfaction and
motivation for use. The blenddearning courses are reviewed by means of questionnaires
and intervews. In addition, the analysis of usage statistics of the learning environment also
allows the tracking of users' actions. The results are included and consulted in the next
development cycle.

I T S P S

Number of participants 21 14

Gender: M/W 16/5 12/2

Over all annotations 1759 1746

Replies by the moderators 435 661

Internet Connection Majority: DSL 2000 Majority: DSL 6000 or faster
Videoprobleme Majority had problems Majority didn't have problems

Frequency of exercises , video player, my

Improvement potential Frequency of exercises , video player
e & 4 ¥ REr content

Conclusion High learning factor / fun High learning factor / fun

Figure 3: Analysis of questionnaire and user statistics dfvo courses in 2009

In the winter term 2009/2010, tleelubreak CAMPUS®/as introduced at two local schools and

its usage was evaluated by a group of students. A user survey with the help of a semi
standardized questionnaire was used to inquire the percasadallity and clarity of the
online environment. In addition, the students carried out a scenario testing, entithced
thinking aloud.
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Strongly disagree Slightly disagree  Partly agree Slightly agree  Strongly agree

Figure 4: Have you oriented yourself fast in the online environment?

Although the majority of thestudentsfrom both schools were able to orient themselves
relatively quickly inedubreak CAMPU$see Figure 4), the difference between the results (see
Figure 3) is striking. Differences could be due to the dissimilarity in the types of schools
(School 1 is a supportive scHad School 2 a high school). Teeudentsof the first school

were complaining about unknown technical terms mentioned on the learning environment.
The result also shows that the online environment should be adapted more closely to each
user group andantext to increase its usability. In the future a usabiést with a few
individuals of the new user group should be arranged during the preparation of the
environment.

Conclusions and Further Work

The minimization of efforts and optimization of usetihe sense of Usé&entered Design has
been used in features such as teckpit which has been successfully implemented.
Concurrently, theedubreak video playdras also been improved in terms of its capabilities,
even with a slow internet connection,aagesult of the latest inquiries.

In addition to the described methods, it is essential to evaluate the environment and all its
components using an expert heuristic, to enhance the adaptability of language in the
environment and further the reductionaaimplexity. This will allow foredubreak CAMPUS

to be introduced in further contexts and to additional user groups.
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Usability Methods to elicitRecommendations forSemantic Educational
RecommenderSystems

Recommender systen@m to offer relevant guidance to dividuals who lack sufficient
experience or knowledge on the alternatives when they have to make choices in daily life
situations. The successful implementation of these systems incbmmmerce domain has
motivated their consideration for the educatiodaimain. However, it is arguable that
educational recommender systems share the same key objectives as recommeneers for e
commerce applications (i.e. helping users to select the most appropriate item from a large
information pool) since there are some alarities that make not possible to directly apply
existing solutions from those systems. For instance, recommendations in the educational
domain should not be guided only by the | ea
should be considered. avever, up to now, most educational recommender systems
approaches have focused on applying traditional recommendations algorithms in order to find
out relevant resources to recommend to learners in learning scenarios. While this approach is
pointing at ineresting open issues, there are complementary views in this field.

We have been working in the definition of a semantic educational recommender system,
which recommend learners relevant actions to carry out while they are involved in the
learning processn a learning environment. Those actions are described in terms of a
semantic recommendation model that we have proposed in [4]. In our approach, the
involvement of the educator in the process of eliciting the recommendations is essential [5] to
obtain qulitative information to describe the recommendations required from an educational
perspective. This includes issues such as what to recommend in which situation, as well as to
characterize the recommendation with some metadata (e.g. category, relevancg,ion ¢é ) .
The approach is complemented with data mining algorithms, which can be used to tune the
educators6 design work with specific value
interactions in the learning environment. This model helps to bridggahebetween the
educator understanding and the algorithms, as the former is able to express the
recommendations required to accomplish the educational needs of their students, while the
latter are able to detect additional pieces of information that turh$o be relevant in real

use.

A number ofusability methods [1] can be used in the process of involving the educator to
elicit recommendations. In our approaete have applied methods such as meetings with
stakeholders, brainstorming, and observatictadlies to understand the learning needs and
how recommendation strategies can be applied in the educational domain. This information
was useful to design the semantic recommendations model.

Next, we evaluated if it was possible to describe recommendatith that model and what

was t he us eof thetn. Vpegregaeg eaxiparimentwith a total of 40 users in 3

runs of a course developed using the ALPE methodology [3] focused on how to use the
learning platform. For that course, and based on teommendations model, 13
recommendati ons were described, which addre
worked on the course for one hour. Some of these recommendations were offered to them,
depending on their user model. After the experiencey thiere given a questionnaire to

evaluate the experience, the recommendations and the model elements. The feedback
obtained was positive.

11
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Subsequently we looked for usability methods to involve the educator

Vol. 12, Issue2, April 2010

in the

recommendations design process. A methagioto elicit recommendations was defined [5]

which combines questionnaires to know the expertise of the participants regarding online
teaching and interviews to identify relevant situations in their previous online teaching
experiencesThree educators wre consulted. The situations identified were turned into
scenarios, identifying the problem and solution scenarios [2]. Problem scenarios state the
situation as it is, while solution scenarios are modifications to the problem scenarios to
introduce recommndations that could be provided to avoid or limit the problems identified.

At this point the recommendations are described in terms of the conditions that should take
place for the recommendation to be offered. 18 scenarios and 43 recommendations were

proposed.

These recommendations were discussed in a focus group in order to refine them. To classify
the recommendations as defined in the model, some card sorting activities [6] were carried
out. First, an open card sorting was done by 6 educators to reimaint categories for the

given set of recommendations. Second, a close card seirtwagving 20 educators and 20
learners focused on classifying the recommendations in the categories learnt. As a result, 51
recommendations were produced, groupedlicdtegories. These results were validated by 3

educators and recommendations are now ready for the course.
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Usability in an Adaptive eL earning Environment: Lessons from AdaptWeb

Introduction

Both Learning Technology and Hum&womputer Interaction (HCI) communities are
unanimous in recognizing thasability is a very important quality criterion forlearning
systems (ELS). Usability is the effectivemgsfficiency and satisfaction with which specified
users achieve specified goals in a particular comtiexse [1].

Since ELSs are normally used by a wide variety of students with different skills, background,
preferences, and learning styles, a stithigtvard way an ELS can providesabilityis that of

being adaptive/personalized adopting different adaptive strategies like adaptive ordering, link
hiding, and adaptive link annotation [2]. Adaptive ELSs ideally pi®uhe student with
exactly the mateal s/he needs: for this, theglaptdynamically the content, the presentation,
and the assistance offered to users, accordingttiient's profile. Adaptive techniques are
examples of userentered techniqudsr approaching a range of serious usabilitglppems

found in conventional neadaptive wekbased ELSs, usually related to present homogeneous
content and navigation scheme for all students, without focusing on a more adequate for each
student. These usability problems are critical for ELSs desiga referring to ELS as a
whole, not just the visual aspects of it.

An aim of our research has been wultimately
profile and contextual knowledge into practice in the development process of the actual ELSs

i in particular of an ELS called AdaptWet{Adaptive Webbased learning Environment)

[3], an adaptive hypermedia system aiming to adapt the content, the presentation and the
navigation in wekbased courses, according to the student model. AdaptWeb is an open
souce environment, available in SourceForge (http://sourceforge.net/projects/adaptweb/),
and being used in different universities today.

AdaptWebE environment

AdaptWeb provides personalized content to different students groups. AdaptWeb is
composed of agn authoring environment where the teacher/author organizes and creates the
structure of content of their courses, adapted to degree programs (e.g. Engineering or
Computer ScienceCS), and bfhest udent sdé environment, whi ch
theinterface and navigation to each student.

The AdaptWebds educational contents are mo
concepts where the criteria for prerequisites are established. This structure is defined during
the authorship stage and then stbm XML format. The XML documents should go through

a filtering process, which happens dynamically at the student interaction with the
environment, and satisfies the criteria of adaptation represented in the model of each student

in particular, namely: kowledge, degree program (area of knowledge), and preferences. In

the design and implementation of AdaptWeb, usability issues (like navigation, interface,
content disposable [4,5]) were always considered as requirements.

13
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AdaptWebE usability evaluation

AdapWeb has been made available for use by actual users in our academic context.
Following wellknown subjective evaluation methods from the HCI field, we made some
experiments to obtain qualitative and quantitative information about AdaptWeb usage and the
viewpoint of its users.

The goal of first experiment was the evaluation of major usability problems and user
satisfaction, concerning 40 students. Thus, many improvements were necessary and
implemented, not only based on the evaluation, but mainly becaus¢ealenologies and
cooperative tools were available; a second experiment was oriented to both points of view:

the studentsE and authorsE interfaces. The
evaluation by 3 GUI experts to detect general interfagsigd problems. We used the
Ni el senEs 10 heuristics [5], the Ergonomi c

specific evaluation for online courses proposed by Dringus and Cohen [7] to achieve more
particul ar ELSEs pr oduhtiernmsethad edopted evds. useAtessng, c o n d
involving 44 CS students in a HCI course at UDESC University, to identify difficulties
related to userEs task performance. During u
AdaptWeb (in a laboratory) andans asked to answer a questiont
of-view, we also used first the heuristics evaluation followed by a focus group with 14
teachers followed by an usability test and questionnaire answering.

As a direct result of the combination séveral methods for evaluation many improvements

for AdaptWeb were detected: a) a better support for helping author(s) and student(s) to
communicate to each other, including mechanisms like forum, agenda and whiteboard; b) a
richer context modeling compkementary to existing student modeling order to provide

better adaptation mechanisms; c) fault report and diagnosis mechanisms, helping users to
relate problems and make suggestions and critics; d) providing teachers with a more
sophi st i c ddgandlysis,thalpihg ta iddatdy usage patterns, frequency, the content
most searched, the most used type of navigation, days with more/less access, and so on.
Clearly the most important evaluation results were those that allowed us to identify some
features not being addressed by the initial design of AdaptWeb.
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Heuristic Evaluation of eLearning: comparing twoH euristic Sets

Overview

Improving the effectiveness and efficiency of heuristic evaluation has gained the interest of
several researchers and practitioners within tHteaming research community (Zacharias,
2007). This study focuses on the empirical applicaéind comparison of two heuristic sets
that have been proposed specifically for contemporasaming applications. The main
results of the study indicate that both heuristic sets exhibit wide coverage of potential
usability problemsdespite that some tgstics are more general than others.

Heuristic evaluation of elearning applications

Heuristic Evaluation (HE) is a systematic inspection of a user interface design for usability
(Nielsen & Molich, 1990). It is the most commonly used inspection techraqaeit is
inexpensive and relatively easy to conduct in comparison to other evaluation methods.

This study focuses on the comparison of two different heuristic protocols that have been
developed specifically for-earning applications. The first was @deped by Reeves et al.

(2002) based on Nielsenbds protocol, having
heuristics:

1. Visibility and System Status 9. Interactivity

2. Match between System and Real Worlc 10. Message Design

3. Error Recovery and Exiting 11. Learning Design

4. Consistency and Standards 12. Media Integration

5. Error Prevention 13. Instructional Assessment

6. Navigation Support 14. Resources

7. Aesthetics 15. Feedback

8. Help and Documentation

The second heuristic set was proposedliehlenbacher et al. (2005), having been influenced
by usability research, rhetorical theory anlg&ning designTable J.

Overview of the study of heuristic evaluation for dearning
Method

A typical commercial asynchronoudearning course was evaled in this study. The course

was on Alnternet Mar ketingo and it cont ai ne
evaluation was conducted by two reviewers that have experience in usability evaluation and
inel earning (6doubl e esenp &he tgmldwasato mentifydas mgny t o N
usability problems (UPs) as possible, and then to match these with the heuristics of the two
heuristic sets, while a common report format was used for documentation. The matching of
heuristic sets to UPs found issdussed in terms of:

1 Coverage i . e. the degree to which the heuri
high coverage of all UPs identified by a heuristic set for a particular evaluation study
indicates that the set is inclusive and does not leave temgaspects of usability out
of its scope.
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9 Distribution, i . e. the degree to which each heu
of UPs. If some heuristics gather the large majority of UPs, then it is possible that
these should be refined.

1 Redundancyi.e. the degree to which UPs appear relevant to more than one heuristic.
These heuristics are not distinct and allow broader interpretations.

- ——————— ———————————————————
Dimensions- of- all-| Heuristicsx
Instructional-
Situationsxz

Learner- Background-| »—+ Accessibility]

and-Knowledgex * + Customizability-and-maintainability ]
» -+ Error-support-and-feedback]

» —+ Mavigability-and-user-movermenty

» =+ User-control, -error-tolerance,-and- flexibility=
Learner- Tasks. and-| Instructional-contenty

Activities= » + Completeness

* —+ Examples-and-case-studies

» + Readability-and-quality-of -writing4]

» —+ Relationship-with-real-world-tasksY
Interaction-displayl

+ + Aesthetic.appealf

+ =+ Consistency-and- layout

+ + Typographic-cues-and-structuring¥

+ = Visibility -of-features-and-self-description=

Social-Dynamicsx= ¢+ Mutual-goals-and-outcomesy
+ -+ Communication-protocols=
Instructor-Activitiesx ¢+ Authority-and-authenticiy

« =+ Intimacy-and-presence]
=

Learning: Environment:| « -+ Help-and-support-documentation?
and-Toolsx » + Metaphors-and-maps1
+ =+ Organization-and-information-relevance|

« —+ Reliability-and-functionality=

Table 1: Dimensions of Instructional Situations and heuristics (Mehlenbacher et al. (2005)
Results

The heuristicevaluation resulted in a total number of 76 UPs found, out of which 54 (71%)
were severe, 20 (26%) were moderate and 2 (3%) were minor problems. Overall, the
reviewers felt that a lot of good technical work has been put on to set up this environment
(i.e. all major Web technologies were present including HTML, CSS, Javascript and Flash);
however several problems were identified regarding usability, accessibility and instructional
design issues.

Table 2presents an overview of the match of heuristic setfP® indicating the values of the
above criteria.
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£ | Reeves et al 2002 (HS £1) UPs %a £ Mehlenbacher et al 2005 (HS #2) UPs | %
LEARMNER BACKGROUND AND
1 | Visibility of systemn status 17 | 22% 1 | KNOWLEDGE 49 | 64%
Match between system and the
2 | real world 2 3% | 1.1 | Accessibility 19 [ 25%
3 | Error recovery and exiting 3 4% | 1.2 | Customnizability and maintainability 2] 3%
4 | Consistency and standards 3 4% | 1.3 | Error support and feedback 0] 0%
5 | Error prevention 0 0% | 1.4 | Navigability and user maoverment 10| 13%
User control, error tolerance, and
6 | Mavigation support 7 9% | 1.5 [ flexibility 18 [ 24%
7 | Aesthetics 3 4% 2 | SOCIAL CYNAMICS 5 7%
8 | Help and documentation 1 1% | 2.1 | Mutual goals and outcomes 4| 5%
9 | Interactivity 12 | 16% | 2.2 | Communication protocols 1] 1%
10 | Message Design 81 11% 2 | INSTRUCTIONAL COMNTENT 26 | 34%
11 | Learning Design 17 | 22% | 3.1 | Completeness 8] 11%
12 | Media Integration 5 7% | 3.2 | Examples and case studies 4] 5%
13 | Instructional Assessment 3 4% | 3.3 | Readability and quality of writing 11| 14%
14 | Resources 5 7% | 3.4 | Relationship with real-world tasks 3] 4%
15 | Feedback 4 5% 4 | INTERACTION DISPLAY 18 | 24%
UPs that match more than one
heuristic (redundancy) 15 | 20% | 4.1 | Aesthetic appeal 5 7%
Ups that do not fit well in any
heuristic (N/A) 4 5% | 4.2 | Consistency and layout 1 1%
4.3 | Typographic cues and structuring 3| 4%
4.4 | Visibility of features and self-description 9] 12%
5 | INSTRUCTOR ACTIWITIES 1] 0%
5.1 | Authaority and authenticity 0 0%
5.2 | Intimacy and presence 0] 0%
6 | ENWVIRONMENT AND TOOLS = 7%
6.1 | Help and support documentation 2] 3%
6.2 | Metaphors and maps 1 1%
6.3 | Organization and information relevance 1] 1%
6.4 | Reliability and functionality 1] 1%
UPs that fit in more than one heuristic 30| 39%
Ups that do not fit well in any heuristic 5| 7%

Table 2: Heuristic sets and usability problems (UPs) identified.

With regard tocoverage we have seen that both heuristic sets exhibit high coverage. This is
certainly a desirable attribute for any hstic set (HS). HS #1 (Reeves et al, 2002) has
incorporated 72 out of 76 (95%) of the UPs identified. HS #2 also exhibits a particularly high
coverage of 71 out of 76 (93%) of the UPs found.

With regard todistribution for both heuristic sets there arelyp some heuristics that have

attracted a large portion of UPs, while other attracted too few and some even not a single UP!

The fact that a high distribution is observed to a few heuristics is a strong indication that
these heuristics may be too genetierefore there may be a need to refine these for more

useful guidance to practitioners. Specifically, for HS #1, the heuristics that have attracted

mo s t UPs wer e: Ovisibility of system statu:
designdé H32%R, Ebre oOomost i mportantd heuri st
control error tolerance, and flexibility (24%); readability and quality of writing (14%).

With regard toredundancy we have found that the HS #1 (Reeves et al, 2002) exhibited
beter (i.e. lesser) than HS #2 (Mehlenbacher et al, 2005): A 20% of UPs were reported for
more than one heuristic for HS #1, while a 39% of UPs were reported for more than one
heuristic for HS #2. For these UPs it was not particularly straightforward to thatchwith

a single guideline.
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Future work

Future work will employ a larger number of evaluators and additicleslraing applications.

In addition we plan to compare the results of these heuristic sets to user testing. A
comparative analysis can be canted along criteria such as: realness, validity, thoroughness
and effectiveness (Koutsabasis et al, 2007).

Acknowledgements

Authors would like to thank-eearningCenterHttp://www.elearningcentecom/index.htm
for their assistance in this research.

References

[1] Koutsabasis, P. Spyrou, T. and Darzentas, J. (2007) Evaluating Usability Evaluation
Methods: Criteria, Method and a Case study, 12th International Conference on
HumanComputer Interaction, @jing, China, 2007, Lecture Notes in Computer
Science, Vol. 4550, Springer.

[2] Mehlenbacher, B., Bennett, L., Bird, T., lvey, M., Lucas, J., Morton, J., & Whitman,
L. (2005) Usable #¢earning: A conceptual model for evaluation and design. In
Proceedings of BI International 2005: 11th International Conference on Human
Computer Interaction, Volume 8 Theories, Models, and Processes in HCI. Las
Vegas, NV: Mira Digital P, pp-10.

[3] Nielsen, J. Molich, R. (1990) Heuristic evaluation of user interfaces. In Rliogse
ACM CHI 690 Conference, -2%CM, Seattle, WA.

[4] Reeves, T., Benson, L., Elliott, D., Grant, M., Holschuh, D., Kim, B., Kim, H.,
Lauber, E., Loh, S. (2002) Usability and Instructional Design Heuristics for E
Learning Evaluation. In Proceedings oNorld Conference on Educational
Multimedia, Hypermedia and Telecommunications, pp 18a81. Charlottesville,
VA: AACE.

[5] Zaharias, P. (2007) Heuristic evaluation inlearning context: Selecting the
appropriate tasks and reporting usability problems. bcé&dings of International
Conference on Hearning-ICELO7.

Panagiotis Zaharias

Department of Computer Science
University of Cyprus, Nicosia, Cyprus
zaharias@cs.ucy.ac.cy

Panayiotis Koutsabasis

Department of Product & Systems Design Engineering
University of the Aegean, Syros, Greece
kgp@aegean.gr

19


http://www.e-learningcenter.com/index.htm

IEEE Learning Technology Newsletter Vol. 12, Issue2, April 2010

Investigating e-Learner Satisfaction in the Workplace

Background

Todayds knowledge economi eleng Ihaaning among edult e d a
employees. In preparation for a globally diversifiedkiorce, organisations are providing e
Learning courses for their employees in their international operations in an attempt to address

both cultural di fferences that af f edohg manag
learning. This paper investigs methods for enhancinglesarning satisfaction among adult
Learners in todayébés workplaces. Whilst the ¢

of similar studies having been conducted, the domain of these previous studies has always
tended to b higher educatior{Daneshgar, Van Toorn and Abedin, 2009). The current study
seeks to extend these findings by applying existing methods and practices to the domain of
the workplace environment

A systematic review of the current literature pointed to thieen f act or s af fec
satisfaction of d_earning settings. These are shown in the research model, Figure 1 below, a
synthesized model explored from existing literature to define constructs and relationships
between perceived learner satisfactamd elLearning environmental characteristics.

Learner ‘ Technology

Computing attitude Technology quality
|

| | H1 H8 ’

| Computeranxiety | | [ Internet quality

I — ‘

P — IH2 t

’ Internet self-

| efficacy SN HI
1

H3

Instructor ‘ . , Design
@ V”
‘ ' Perceived e- ' ‘
| Responsetimeliness 5 ;H" H10 | Fercehed |
l [ » Learner & usefulness |
[ Attitudetowarde | & satisfaction 5 | Perceivedeaseof | |
Learning ‘HS A— g S HL1| use [ ‘
H6 H12

E-Learning Course | Environment
= |

’ ‘ [ Diversity

| Courseflexibility | } ‘ iversityin

. (H7 H13} assessment
MY interaction ‘

Figure 1: Proposed Conceptual Model

Based on the above model, thirteen hypothéskedelled HtH13 7 were identified to test
the existence and strength of relationships between the various factors egisiegeuser
satisfaction.
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Research Methodology

A sequential exploratory strategy was adopted commencing with qualitative data collection
and analysis, followed by a quantitative approach. The purpose of this was to use qualitative
results to assist in theterpretation of quantitative findingsA threestep exploratory
research was conducted, including (i) a preliminary set of structured interviews for preparing
the main survey instrument, (ii) a survey pilot study to validate the survey instrument, and
(iii) a main survey study. This paper reports on the last two components.

Development of the Survey Instrument: The Pilot Study

A review of the literature identified thirteen crucial factors influencing the perceived
satisfaction of d.earners- shown in kgure 1. These were drawn from tested scales in
existing literature (Amoroso and Cheney, 1991; Gattiker and Hlavka, 1992; Barbeite and
Weiss, 2004; Sun, 2008; Daneshgar and Van Toorn, 200@¢e demographic questions
were included in the survey to aidtime identification of potential limitations of the study or
other possible contributing factors.

The pilot study was conducted after the survey was developed and reviewed by the
researchers to validate the survey questions and identify any errors oofarapsovement

in the survey. Results revealed thatinstructor was present and therefore there were no
interactions between the learner and instructor or between the learners themselves. As a
result, the three questions related to then s t r u c tormse dimelingsslsnpst r uct or 6
Attitude Towards 4.earningandPerceived level of Interacticiactors were dropped and ten

factors remained for the main survey. All scales in the pilot study satisfied the assumptions

that justified the use of factor analysvith the exceptions domputer AnxietandInternet

Quality.
The Main Survey

The refined survey was created using iSaligmtp(//www.isalient.comp online survey
software and was open for two weeks to collectaasps. A total of 275 people were eligible

to participate in the survey. To determine the suitability of formative and reflective
indicators, weights and loadings were examined respectively. In the current study, eight
factors were identified as formatiw®nstructs. These includébmputing Attitudelnternet
SelfEfficacy, Course Flexibility Course Quality Technology Quality Internet Quality
Diversity in Assessmerdnd Perceived d.earner Satisfaction Whilst two factors were
treated as reflective cefructs, these includgdomputer AnxietyPerceived Usefulness

Implications of Key Findings

In summary, the statistical results found tGaturse QualityandPerceived Usefulnesd the

e-Learning courses had a significant impact on perceiwkeéaener sasfaction in the

workplace. These findings were also consistent with results from the interviews. To a lesser
extent, it was f ou nldternethSaeHEfficacynadnidv i tdluea | o rl geaarmrinse
Internet Quality may also have an impact onlLearne satisfaction in the workplace.
Organisations offering-eearning courses for adult learners in the workplace should focus on

these four factors when designing and implementihgeear ni ng cour ses to e
satisfaction with the-&earning systenand to maximise their lifong learning experience.
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The ten factors identified from the existing literatu@emputing AttitudeComputer Anxiety
Internet SeHefficacy, Course Flexibility Course Quality Technology Quality Internet
Quality, PerceivedUsefulnessPerceived Ease of UsandDiversity in Assessmenivhen
combined, were able to explain at least 76% of the variancd3elineived d_earner
Satisfactionin the workplace. Other factors may also influereerceived d.earner
Satisfactionin the workplace and thus future studies may set out to explore and investigate
the remaining 24% of the varianceRerceived d_earner Satisfactiom the workplace.
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idSpace: A groupware&ystem for Supporting Collaborative Creativity
Collaborative Creativity Process

Nowadays, to invent and design new/innovative products and/or seregeires collective
creative performance: creative actioncimmbination with collaboratianCreativity is being

seen as a fAduniversal attribute, suggesting a
as well as thrive in the twenfystcentu y o ( Craft, 2006). Several
as TRIZ, SCAMPER, Six Hats, 5W1H and more than 90 others have been created in order to
encourage peopleds original thoughts and diwv

of two or more people kle other techniques can be accomplished by individual. All
techniques try to steer thought processes and help the individual or the group to find a
structured approach to answer questions, to see problems in their entirety, generate new ideas
and to reals to faster and better decisions.

Fostering creativity is increasingly seen as a key direction and focus for pedagogic
approaches, from nursery education, through compulsory education to higher education and
work environments. While individual factors amuitiative were important to creativity,

social environments made the difference (Glor, 1988).c or di ng t o Amabi | e 6 s
individual creativity can be mediated by the group and can be supported by the social
environment and management. Suppoxtafaborative inventive and creative thinking has to

deal with intensive interaction and collaboration of participants and evolving artifacts during
exploration.So, collaborative creativity requires:

Generation of new perspectives, new ideas.

Articulaton of yet oOtacitdé knowl edge.

Exchange of ideas, finding common ground.

Learning from each other, exchanging existing knowledge.

Evaluation of ideas.

Coll aborative 6constructioné of new propo

To o o o o o

Existing systems that aim to support collaborative crdgtpriocesses are either mind or
concept mapping tools, or mere groupware tools. Most of them offetimealcooperation

and integrate necessary functionalities like text chat, for instant communication, and a
common shared workspace. During the idSpace-flElded IST FP7 project
[http://www.idspaceproject.org/] a welbased platform in prototypical form was created that
allows a distributed team of innovators to elaborate on existing ideas, to create and preserve
new ideas, and to learn about them.

Supporting the collaborative creativity process: The idspace platform

The idSpace platform features an integrative toolset. It employs techniques for exploring new
ideas (e.g. mind mapping in story writing and brainstorming) and for refinement of ideas (e.g.
morphological analysis.) The platform contains tools to support traceability among stories,
mind maps, concept maps, goals, new product features, as well as company values and
policies. The platform also preserves semantic relationships among the diffevembinis

for later exploration, retrieval, and navigation purposes.

The idSpace platform (see Figure 1) differentiates and innovates in guidance that offers to its
users throughout the creative process and elaboration on that process. Pedagogical learning
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scenarios guide the use of the available creativity strategies, leading users to an effective and
efficient session of creation and innovation. The strengths of the idSpace platform are the
following:

A The possibility of working over distance on a problémltenge

A A workflow for working collaboratively. It guides the users through creativity
sessions while simultaneously supporting them with related information

A Reuse of creativity projects that have been created with the platform. Earlier projects
can be ued as input for new projects, thus transforming ideas into reusable
knowledge.

A Open platform that can contribute to a productive result.

A Inspiring the user with ideas expressed in past projects, as well recommending related
ideas, suitable users, past swmns, and appropriate pedagogical strategies and
creativity techniques

A Supporting a complete process of project definition, creativity activities, evaluation,
and solution formulation

A Easy expansion of the collection of creativity techniques now usetiebidSpace
platform now supports

Figure 1: Screenshot of the ideation process at the IdSpace platform

Extensive evaluation studies were performed with an overall aim to analyze the usability and
viability of the idSpace platform as a tool:

A to support adtely and in a contexaware manner the creation of new ideas.
A to support elaboration (representation, storage and management) of ideas.

The evaluation methodology and the promising findings have been documented in an idSpace
project deliverable report (8paceEval, 2010).
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