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Abstract. This research centres on Usability Evaluation Methods (UEMSs)
with the aim of supporting developers’ decisions in the use of learning
resources in achieving efficient usable system design. The suggestion is made
pertaining to a new usability evaluation model (dEv) with the objective to
support decisions to overcome three key obstacles: firstly, the involvement of
users in the preliminary stages of the development process; 2) developers’ mind
set-related issues as a result of either their lack of UEMS or the provision of too
many; and 3) the complete lack of understanding surrounding UEMS
importance. An experimental approach was applied in addition to a survey-
based questionnaire in an effort to examining the issues pertaining to UEMS.
Empirical works were carried out with system developers in order to test the
dEv, the results of which have been presented from the empirical study to
support various considerations, such as: system developers’ decisions and their
involvement in the earlier phases of the design of systems; the gathering of
specifications and end-users’ feedback; and enhancing usability evaluation
learning capacity.

Keywords: Usability, UEMS learning resource, Evaluation methods, Usable
system design, decision making

1 Introduction

Software usability is the main goal of producing products. the International
Organization for Standardization (ISO 9241-11) referred to usability as ‘the extent to
which a product can be used by specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in a specific context of use’ [40]. Incredibly,
usability has been incorrectly classified as a part of software development attached or
added on towards the end of the development cycle; this is often misunderstood as
being part of the ‘finishing’ of the product, which is totally incorrect. Usability is core
to the success of the software. Usability is central to efficiency and throughput, and
thus it is core to business and software development [22]




Measuring the usability of software is another main concept that should developers
and originations concern about it and its considered as a central activity in the
usability process [18]. Evaluation is the means by which evaluators assess: (i) the
quality of the software, (ii) the usability of the system, (iii) the extent to which the
user’s requirements have been met, and (iv) the ability to identify system problems.
Note that the latter is based on user satisfaction with the system [16, 49]. This stage of
the software development lifecycle is crucial for many reasons. Firstly, the
communication of requirements between users and developers is a difficult task,
despite the numerous methodologies that exist to support this process. Thus, it is
essential that checks are carried out so as to ensure the product matches user
expectations. It is equally important to ensure that the developer has an in-depth
appreciation of how the user intends to use the software, as well as any limitations of
the software. Thus, it is a very worthwhile and important stage of the software
development lifecycle [39].

Software developers usability and evaluation knowledge’s is essential factor that
lead them to consider there two concepts during the development process. Thus,
learning resources a way to enhance the developer’s skills and about how to measure
their product and enhance their ability of making decision about the usability
level[12]. Furthermore, the aim of creating educational software is to support
learning. However creating an appropriate resource for novice user and support their
request is challenge[6].

This paper proposes that developer knowledge of both usability and evaluation
methods impact the decision making toward to friendly product for the end user that
easy to use. Hence, our dEv learning resource and model have built to prompt the
developers for using evaluation methods during the development process and increase
the software usability [5]. This study we measure the suggested learning resource to
investigate two points: (1) the learning resource usability issues. (2) The participates
ability for making decision on the dEv learning resource. In this paper we report our
findings, the emerging themes of our qualitative research conducted using user testing
and thinking aloud, also using questionnaire for quantitative research. The data was
collected by user testing, thinking aloud, observation and questionnaire with the
developers who have already involved in the learning resource requirements.

The paper is organised as follows. The following section reviews relevant
literature, while Section 3 presents the research methodology to evaluate the proposed
model. Section 4 describes the finding of the study, followed by Section 5 presents a
discussion of the results. Section 6 concludes the study and suggests future work.

2 Literature Review

This section takes the key software usability and usability evaluation method concepts
and reviews these in mind of their ability to support the creation of usable software.
Predominantly, this review centres on various usability obstacles and how these may
be overcome and managed throughout the process of development.



Developers with different level of programming experience are able to create such
as product; however creating a usable product is the challenge. Thus, number of
design principles and guidelines are established to help developers creating usable
software. For example Nielsen coined his own key aspects of usability when he listed
the following attributes to identify the usability of a system[37], [49] present their
taxonomy and various principles, such as simplicity, structure, consistency and
tolerance. A number of design principles referred to as ‘Eight Golden Rules’, where
these 8 principles are considered as guideline for software design [45].

Following common design principles to create a usable product is still
encountering number of challenges that prevent developers to ease of use product.
User involvement is one challenge that impacts the software usability. Ardito et al.
(2014) reported that user involvement on the early stage of the development is
positively impact the design, however it’s complicated [30] . Furthermore, problem of
not involving the user within the development of software has also been identified
commercially [7]. Conducting evaluation methods during the development process
also consider as challenge

User-centred design (UCD) is a way of improving overall software usability [11,
27]. User-centred design is a well-established software development methodology
that incorporates design evaluation within the core development lifecycle [11]. There
are different terms used in the field that have the same concept of UCD: for instance
User-Centred System Design (UCSD), Usability Engineering [41] and Human-
Centred Design (HCD) [33]. The term UCSD originates from research by Norman
[50] back in the 1980s. Since then, UCSD has been widely adopted [2, 28]. It focuses
on user’s requirements and needs during the software development stages [39]. The
concept of UCD emphasises the involvement of the user and their activities in order
to achieve product goals. Thus, collecting data and information at the early stage of
the development process is considered as a key element for supporting decision maker
[21]. Bevan (2005) lists a number of benefits behind the UCD main concept and these
benefits impacted on the product sales, development cost, easy- of - use and
supporting and maintaining costs [9].

The agile development process has been widely integrated with other development
processes: for instance, User-Centred Design (UCD). The integration aims at
improving the level of software usability by combine the strength points of both
approaches and puts them in one model to solve the development challenges. For
instance, user involvement is one of the challenges facing developers during the
development process; thus, integration is a way of addressing this challenge. Many
authors have proposed different integration frameworks for different levels of
integration, where each framework has its own goals [19, 25, 34, 36, 43, 44].

Developer preferences may be viewed as one of the predominant obstacles
hindering the development of usable software, as in the case of the mind-set of the
developer. It has been stated by [7] that there are three key obstacles effecting
developers’ ability to create usable software and carrying out usability assessments,
including development mind-set, the wealth of resources necessary to complete a
usability evaluation, and the problems and complexities involving users in the
usability evaluation process. Accordingly, various efforts have been made by
developers to avoid users’ participation in the development stages owing to the view
that such involvement can waste time, may mean unrealistic requests, and the



uncertainty of users concerning their needs [7]. Moreover, the lack of usability
evaluation knowledge is one of the key issues facing developers in the completion of
the usability assessments on products [42]. Accordingly, the creation of software with
a lower level of usability evaluation knowledge and without the direct participation of
users in the process of development can mean developers create products based on
their viewpoints and own experiences. As such, some products following the
completion of development.

Developer training proposed as solution to increase the developer awareness of
user involvement and evaluation conduction. Thus, Number of previous studies
identified that inexperienced usability evaluators are able to conduct the usability
evaluation by using tools, training or learning resource to come up with list of
identifying problems [13, 24, 47]. Furthermore, in 2012 Skov and Stage conducted a
study to investigate the student ability of conducting evaluation after they have
training course. This study provided 234 of first-year undergraduate students with 40
hours of training. as results of this experiment students “gained good competence in
conducting the evaluation, defining user tasks and producing a usability report, while
they were less successful in acquiring skills for identifying and describing usability
problems” [46].

3 Research Method

This work applied usability assessment approaches involving end users in evaluating
the design and accordingly gathering dEv-related feedback. Accordingly, there has
been the use of four common approaches at various stages of the usability evaluation
process, namely observations, thinking aloud, questionnaire and user-testing [23].
Table 1 details the various testing methods applied in this work, and the various
objectives underpinning their use. User testing enabled participants to carry out tasks
on the real dEv product. Such a method was applied as one of the key aspects in
usability methods that results in users being able to interact with the real design and
deliver critical data whilst also increasing usability issues. Moreover, user testing is a
suitable method to establishing the capacity of users to establish usability issues and
accordingly propose solutions[38] . Thinking aloud also has been applied in order to
encourage participants to communicate what they are doing. Participants’ thoughts
throughout the user testing stage aids in the establishing of system errors and the root
causes behind issues [23]. Observation was also adopted in order to focus on the
interaction of users throughout the user-testing process. This method is useful in
establishing the key usability issues and accordingly creating a usable user interaction
design [20]. The questionnaire method was implemented in mind of gathering data
pertaining to user satisfaction with our dEv resource. Questionnaires are recognised as
valuable when striving to gain insight into users’ feelings throughout testing and
accordingly measuring their degree of product satisfaction [8]. Moreover, the
questionnaire is regarded as a suitable method for gathering quantitative data to
compile statistics [23].



Table 1. Research method phases for the dEv usability testing

Phase No Phase Purpose and achievement
denomination
Phase (1) User Testing = To assess the (dEv) learning resource.

=  To increase usability issues

= To complete measurement of users’
overall capacity to enhance the model

= To discuss user finding issues

Phase (2) Thinking aloud = To understand wusers thoughts
throughout the testing process
Phase (3) Observation = To observe the interactions of users

throughout the testing process
= To detail additional usability issues

Phase (4) Survey based = To establish the degree of user
Questionnaire satisfaction with the learning resource
=  To collect user recommendations and

devise solutions

The sample contained 11 participants, all of whom had had some degree of
participation in the designing development process of the dEv. The main criteria for
the sample selection were as follows: subjects should have programming experience;
and the subjects should have a minimum of one designing product and be able to learn
more about the user interaction design assessment approaches. This work has carried
out in-person sessions, involving individuals sitting with the researcher on a one-to-
one basis. Approximately 1 hour was assigned to each participant. The subjects were
seen to have some degree of dEv-use experience, albeit differing: 3 subjects described
themselves as ‘beginners’, whilst 7 were ‘intermediate’ and 1 ‘expert’. Both SPSS
and NVivo analysis software tools were applied in examination of qualitative and
quantitative data.

Procedure

Each participant took approximately one hour to complete this study tasks and
collect feedback. At the beginning of the session, the researcher introduced the study
aims and procedure, and then asked them to sign paperwork. This study asked
participants performing two tasks to achieve the study goals. These tasks aimed to
preamble participants on the learning resource. There were two test scenarios,
including four test cases, which were to be completed and would take approximately
20 minutes. Afterwards, participants were asked to choose any unknown evaluation
method form the dEv resource and free testing to explore and learn from it. During
the free-testing, some issues were highlighted for discussion with the participants and
enabled further collection of feedback and usability problems. Furthermore, thinking-
aloud conducted during the free testing part to collect more data about the participant
finding issues. At the end of the session, the questionnaire was filled in in an effort to
measure user satisfaction with the resource.



4 Research Findings

This section’s aim is to provide an overview of the evidence garnered from the key
findings of the literature, as well as from the empirical works supporting the decisions
made by system developers and their overall involvement in the earlier stages of
system design; improving usability assessment learning capacity and the garnering of
end-user feedback and user requirements.

4.1 System developers’ decisions and their involvement in the early phase of the
design system

Usability themes

An overall this study comes up with 9 usability main themes, which can be divided
into 26 sub-themes. The main themes and sub-themes discussed during the users
testing sessions. Table 2 shows examples of constructs with corresponding
experiment session. (See appendix (1)) presents all of these usability themes; the
research has interpreted the research findings.

Table 2. Examples of constructs with corresponding experiment session



Main construct

Sample of participants interaction towards usability issues testing

Video issues

The complete agreement of the video structure interface design means that
participants were happy to have a short description about the video contain.
As discussed, this description helps them to understand what this video is
about, and shows that participants were happy to have a combination
between videos and short text description of the video. The literature review
has highlighted the substantial role of assistant tools used for increasing
user’s knowledge about related topic [1]. These different techniques clearly
showed that participants have different levels of experience and viewpoints.
However, all of these suggestions clearly show that long videos were not of
interest and should not be included because nobody would be willing to
watch them. Short videos with relevant and concise information reflect on
the quality of the user experience. Though long videos might contain all the
information needed, it might distract the user from the surrounding
environment [10].

Menu styling issues

This study shows the two opposing suggestions of the menu style. The first
group supported the top style whilst the second group supported the left
menu style. Participants interested in seeing the top style was because of its
modern style and its common use for interface design. However, the second
group argued that the top menu would not appear all the time on the screen,
meaning this will increase user actions on the interface. Furthermore, the top
menu could distract the user with the browser tool bar, which may allow the
user to leave the resource. Moreover, the top menu might not be clear
enough for the user against the left menu style. For these reasons the
majority of the participants supported the left menu for this resource. Menu
style design is considered to be significant in making information on web
sites easy to find. Although previous research has suggested a left menu is
preferred by users, recent literature also claim that the selections of menu
style is a personal choice as long as it is usable [14]

Navigation issues

The difference in navigation methods is important to consider on the
interface design as this gives users multiple ways of controlling the
interface. Therefore, links to navigations have been used on the study
designing interface and mostly are accepted by participants. The study
shows the link locations were at the right and clear place. However, extra
links for more navigation were mentioned as provided: for instance, ‘next’
and ‘previous’ at the end of each page. This means participants could deal
with multiple navigation methods or do this through their own design
experience. The user getting lost could be the main cause of preventing the
use of links for page navigation. Thus, ‘breadcrumb’ navigation could be a
solution for this [32].

Texts issues

Scrolling is the default method to read or see long text on a browser.
However, the study shows that some participants support short text on the
interface by using the collapse and expand method ‘+,-’. Those participants
wanted to have a clear interface design and be presented with only the
important information, with an additional option to expand the information.
Furthermore, this was also mentioned as unnecessary information only. All
of them agreed that some information should be hidden. In this study, there
were three participants who argued that all including information is
important to read and should appear all the time; otherwise, some users
would not read some sections or would get lost somewhere. Johnson argued
various advantages and disadvantages of using scrolling on the design [26].
The combination between these two techniques is expected to be more
useful and will improve usability; however, consideration is given to which
information will be hidden and which information will be appeared.




4.2 Enhance the usability evaluation learning capacity

The present work has identified various new themes, as highlighted by the study
subjects. Table 3 shows the list of new themes identification and interpretation during
the user testing sessions.

Table 3. New themes identification and interpretation

New identified themes Interpretation of the themes identified

Lack of Information This feedback is clearly shows that some participants are interested in having
extra information and additional topics, also its way increase their awareness
of decision making[4]. The resource should targets both novice and expert
users, thus including and advance topic should be planned and take it as a
separate study. Researcher needs to review the topics and meet users in
deciding how to integrate this on the main resource.

Contact E-mail This is known as utility navigation feature and is considered to be one of the
activities strongly impacting user satisfaction with the design [17]. This
suggestion is one of the most important feedbacks. This suggestion means
the resource updating will be regularly and based of the users using. We
must keep on touch with users all the time and create an email or contact
form for any further suggestions and feedbacks.

References Design This evaluation study allows users to be involved in the design process by
Solution creating suggestion to reinstruct the design. A references section is one of the
sections where participants are given some examples for redesign. This
means some users are willing to be involved in the design process by giving
design suggestions. These suggestions are considered on the next version of
the software.

Text and Reference The integration between the contents and references is important to keep the
Integration user related with the original sources for the content. This method also will
reduce the time of learning about references between the lists of references.
However, this integrating could be way to distract the users with a lot of
references links. The searching tool could be a solution instead of the
integration, thus we should planning to add this service and well presented
on the further version of the resource.

4.3 Gathering of specifications and end-users’ feedback
Users’ satisfaction themes

At the end of the user testing sessions, participants were asked to complete a user
satisfaction questionnaire. Table 4 shows the participants’ agreed percentages in
regard to the dEv interface elements. This study show that participants were in
complete agreement that dEv has clear structure, easy menu style, enough content to
understand the topic and the images that provided are helpful too. However, 70% of
the study participants agreed that dEv provides an easy navigation. Extra information
about each topic is included as references, where these references have been placed as
the part of the topic main pages. In total, 70% of the participants rated these




references as helpful references, which encouraged them to explore the topic in depth;
in contrast, 10% disagreed and 20% were undecided. However, only 60% agreed that
references should be placed at the right position on the interface whilst 10% of them
disagreed. The study results show that 80% of the participants agreed that the links
provided were clear and easy to find; however, 20% of them rated this as unclear.
Using videos on the dEv resource were rated as a useful way of understanding the
topic by 80% of the study participants whilst the rest 20% remained undecided.
However, 60% of the study participants agreed that the videos provided were helpful
and reduced learning time, whereas 10% were disagreed and 30% were undecided in
terms of whether or not these videos were helpful and the right choice.

Table 4. Percentage of agreed statements

Statements % Agree
Clear interface structure 100%
Easy navigation 70.0%
Menu Style 100%
References position 60.0%

Content structure helps me to clearly understand the presented topic | 100%

Using links through text to jump between different topics is obvious | 80.0%

References encourage me to expand the topic for more information | 70.0%

Using images is helpful to understand the topic 100%
Using videos is helpful to understand the topic 80.0%
The videos provided reduced learning time 60.0%

Overall satisfaction is an important goal when applying the questionnaire. The
participants were asked to rate their overall satisfaction with three elements: the
design of the software interface, the appearance and the usability. The results show
that, overall, 90% of the study participants were satisfied with the design of the
software interface whilst 10% were neutral. The software appearance was rated as
satisfied by 80% of the participant; however, 10% of the participants were
dissatisfied, whilst the same percentage were neutral. The majority of participants
(90%) were satisfied with the usability level of the dEv software; the rest (10%) were
dissatisfied and claim it should be improved (see Table 5).

Table 5. An overall satisfaction with dEv resource

Dissatisfied | Neutral Satisfied

Software Interface | 0 (0.0%) 1 (10.0%) | 9 (90.0%)

Appearance 1 (10.0%) 1 (10.0%) | 8 (80.0%)

Usability 1(10.0%) | 0(0.0%) | 9(90.0%)




5 Discussion

This study was conducted in order to evaluate the first version of the dEv resource
and accordingly come up with a new improvement planning and how the awareness
impacts the decision making. The dEv resource has been built based on multimedia
(videos with words and images) and links (either navigation or references links).
Thus, some usability problems or improvement suggestions are expected from the
study participants. The following list provides more discussion on the study findings
providing support for the improvement of UMES important understanding, as well as
that of the user’s feedback and the usability concept.

As found in this research, participants have an interest in everything being as short
as possible, with most of them making suggestions or comments on the long text and
videos. Participants were not completely satisfied with the length of videos. Thus,
they came up with three different solutions to reduce the video time. These three
suggestions clearly show that most of the study participants were unhappy with long
videos, with short videos more acceptable. Learning cognitive load is valuable and
should be minimised on the learning resource. [35] State that ‘cognitive load is a
central consideration in the design of multimedia instruction’; thus, learning cognitive
load should be reduced and they summarise number of ways that can be solving for
this challenge and reduce the cognitive overload. However, at times, short content is
inadequate in terms of presenting the learning topic and therefore affects
understanding. This short content support could affect the understanding pertaining to
UEMS importance amongst developers. It is recognised that one solution provided
through the application of the dEv model to support the view on content length is the
inclusion of summary alongside text and video, affecting the understanding of UEMS
topics amongst participants. The study results show that participants were happy with
the structure and considered it a good approach centred on gaining improved insight
into the UMES topics.

Most of the users testing issues have produced based on two against groups that
argued and came up with two different suggestions, also various subjects made
reference to suggestions without providing a rationale for such. These differences in
perspectives stem from the viewpoints of subjects and their own experience, which
commonly affect their view. As an example there were two groups of references up
for argument: on the main interfaces or moved from the main interface as a folder on
the main menu under each topic. Furthermore, there were two groups of participant
against each other in the use of colours on the interface design. The group supported
the use of many colours whilst the second group supported the use of simple and
formal colours (black and grey). This clearly shows that the study results are
influenced by the mind-set of the developers. In order to avoid this, it was considered
in the dEv resource that developers need to apply the UEMS on their products at the
earliest stage of the development process and gather a larger number of views from
the end user. This is one way of affecting the mind-set of the developers and allowing
them to utilise all usability suggestions and remain with the majority. Accordingly,
the subsequent version of the resource will adopt the recommendations agreed upon
by most of the user testers in mind of achieving a product that is easy to use.
Accordingly, the primary garnering of user feedback data will influence the decision-
making of the developer for future development planning.



Throughout the user testing stage, various recommendations were made by the
participants of the study. The various arguments between the subjects in various
situations emphasises the need to complete a usability evaluation. Moreover, many of
the studies supported the view that software developers are able to complete the
usability assessment approaches [46]. The dEv learning resource was satisfied
amongst 90% of them as usable learning resource, meaning it is recognised as a viable
way of improving knowledge amongst developers concerning the usability assessment
methods towards achieving a usable software. Furthermore, this study sought to
evaluate the first version of the resource. This evaluation adopted a number of the
evaluation strategies presented on the dEv resource, such as thinking aloud and
questionnaires. The presenting results of the work emphasise how the preliminary
stage of user involvement is essential and have a notable influence on the decisions of
the developer in achieving usable software.

In an effort to improve the understanding of decision making and usability amongst
the participants, two factors need to be taken into account, namely trust and
credibility. Accordingly, credibility and trust are two important factors where learning
resources should be met to allow the user to continue with the information. The dEv
learning resource is concerned with these two factors in mind of encouraging users to
use the product as a learning resource. Thus, the references of each topic have been
placed as part of the main interface for each topic. During the user testing,
participants were in complete agreement about the usefulness of including these
references on the learning resource. Otherwise stated, subjects showed confidence in
regard to providing content that also influences them to revisit for more resources
later on.

The assistant tools and models also are helpful in increasing user knowledge on the
related topics and decision making [1, 3, 31]. Moreover, some individuals sought to
expand data so as to garner more information about the dEv content, with some also
investing time into creating a new suggested structure for video visualisation and
seeking to provide a utility navigation feature. Furthermore, when the subjects
devised the approach (+,-) in mind of decreasing the content length, it became
apparent that the dEv model is a way of improving the overall understanding of
usability. Moreover, this emphasises that they are able to make decisions in regard to
design usability.

6 Conclusion

The key element in the design of software is usability, with usability improvement
also fundamental in the development process. Developers undergoing training on
UEMS is essential so as to ensure their decision-making concerning software usability
is encouraged. Nonetheless, creating such learning resources is not a simple task. In
this work, we examined the effects of learning resources (dEv) on software usability,
as well as on the usability decisions of developers. Accordingly, the resource was
designed in line with particular specifications garnered throughout prior works. This
study carried out various evaluation methods in an effort to gather the study data.



This study provides a key contribution concerning the research area’s knowledge
by creating a learning resource that encourages developers in the application of
UEMS and to enhance the decision-making of usability amongst developers. The
study findings emphasise that eh learning resource influences software developers on
the general usability perspective. More specifically, developers are well positioned to
complete usability assessments on their products and make choices in regard to their
overall usability. Learning resources that are designed in line with particular
requirements may have an influence on UEMS importance and usability
understanding. Furthermore, the study results emphasise the fact that the involvement
of users in the earlier phases are fundamental when seeking to ensure the usability of
the software is improved.

One of the study’s main limitations is the fact that 12 participants in the UK were
responsible for the empirical data. Such a small sample therefore means the findings
cannot be generalised; therefore, subsequent works should make use of a larger
sample of subjects in different industries so as to establish a more in-depth learning
resource that is able to promote UEMS-related understanding amongst developers, in
addition to their overall decision-making capacity.
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Appendix:

Table 6: Main themes and subtheme descriptions and research finding interpretations

Main Theme Subtheme Description Research Interpretation for the finding
video Clear Videos have a specific structure that | The complete agreement of the video structure
visualisation integrates the clips and short summaries of | interface design means that participants were
the video. Participants said that ‘video | happy to have a short description about the video
structure is clear and contains important | contain. As discussed, this description helps them
information that well described the video’. | to understand what this video is about, and shows
All the participants agreed that structure is | that participants were happy to have a
clear and understandable, especially before | combination between videos and short text
running the clip to understand the video | description of the video. The literature review has
content highlighted the substantial role of assistant tools
used for increasing user’s knowledge about
related topic [1].

Links to jump Some of the included videos have long | All participants were interested in watching short
clips that could be undesirable as a whole; | videos rather than long videos. Participants
however, participants suggested that links | mentioned three different techniques to improve
to jump are better in order to avoid | the providing videos, which are cutting video,
unwanted clip parts: for instance <2(2:25- | links to jump and directly running a specific part
4.00) put link on 2:25 that let the user to | of the video. These different techniques clearly
jump at this time. Three participants | showed that participants have different levels of
mentioned the same issue. experience and viewpoints. However, all of these

Cut the clip Long videos containing unwanted | suggestions clearly show that long videos were

durations should be cut to show only the
required time. Participants said ‘cut the
video and make it smaller’. Four
participants supported cutting the videos in
order to show only the required clip.

not of interest and should not be included because
nobody would be willing to watch them. Short
videos with relevant and concise information
reflect on the quality of the user experience.
Though long videos might contain all the




Main Theme Subtheme Description Research Interpretation for the finding
Run specific Long video that contains unwanted | information needed, it might distract the user
section sections should be included however let | from the surrounding environment [10].
the video automatically running the
required time then stop. Stop reminder is
required to include that remind the user
stop the clip and keep the time appear on
the full screen. Two participants
mentioned that a stop reminder should be
included.
Top Menu Modern There was only one participants who | This study shows the two opposing suggestions
style mentioned having a top menu instead of a | of the menu style. The first group supported the
left menu. top style whilst the second group supported the
Not appear all time | Participants mentioned that the top menu | left menu style. Participants interested in seeing
would not be available all the time, which | the top style was because of its modern style and
will annoy users. its common use for interface design. However,
Distract Top menus will disturb browsing | the second group argued that the top menu would
windows, meaning users frequently | not appear all the time on the screen, meaning
attempt to click on the browser bar rather | this will increase user actions on the interface.
than the main menu bar. Furthermore, the top menu could distract the user
Left Menu Clear and Eight out of ten participants agreed that | with the browser tool bar, which may allow the
style understandable the left menu is clearer and more | user to leave the resource. Moreover, the top

understandable. However, one participant
suggested a list of links rather than a menu
as it would be more stylish.

menu might not be clear enough for the user
against the left menu style. For these reasons the
majority of the participants supported the left
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Naming

The menu section naming needs to be
more clarified and should better describe
the topic. Four participants supported this
issue whilst one made the following
suggestion:

‘What is it?’ Instead of what?

‘How to use it?’ Instead of how .

menu for this resource. Menu style design is
considered to be significant in making
information on web sites easy to find. Although
previous research has suggested a left menu is
preferred by users, recent literature also claim
that the selections of menu style is a personal
choice as long as it is usable [14]. Essentially, all
of these two suggestions of menu style are
commonly used; however, the tradition left menu
style will fit on this learning resource, as
supported by participants. Furthermore, there
were some suggestions on the menu items
naming, meaning participants were interested in
improving the menu and keeping it as the
appropriate style of the learning resource.

References

Distract

Reference on the main home page is
distracting to the user.

No need

Some users do not need the references to
appear all the time because they don’t
need for them. Three participants
highlighted this proposal.

Too much data

References mean the home page loads too
much data on the screen. Users are
required to focus on important data only.
Three  participants  supported  this
suggestion.

Easy to find

References placed on the main page make
it easier to find references if needed. Four

Including references in the design content
(text, image, video etc.) is important to give
software content more credibility and allow
application users to build up trust for the
contents. This technique is commonly used on
web applications: for example Wikipedia
provides a list of references on the same page as
the content. There are conflicts pertaining to
Wikipedia’s accuracy of information; however,
Kréenbring et al. (2014) suggest that Wikipedia
is an accurate and complete source of study [29].
The study software placed the references as a part
of the main interface. This included the reference
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participants supported this issue.

Deduce user effort

Participants supported the right references
because this reduces users’ efforts and
actions on the interface.

of the chosen topic only. There were two groups
against each other: the first group supported the
view that references should not be included as a
part of on the main interface; the second group
supported putting references with some changes
to the structure. Each group came up with some
reasons as to why their choice was supported.
Participants who suggested leaving the reference
on the main interface mentioned that is easy way
to find further information without any extra
effort. However, the second group mentioned that
references should be somewhere out of the main
interface because it’s too much data on the
screen, which will distract the user from reading
the important parts. Furthermore, these references
are not requested all the time, meaning it is
appropriate to move them somewhere else.

Colours

Black and grey

Black and grey interface colours are
supported by three participants, who
mentioned that using simple and limited
colours gives more clarity. In addition,
these two colours are formal and
commonly used, which can be read form
any devices and formats.

Colourful

Four participants were interested in having
a colourful interface rather than black and
grey (simple). They mentioned that using
more colour is attractive to the reader.

The design features, such as colours, are referred
to as a factor that enhances software usability
[48]. The study participants came up with two
different views on the interface and text colours.
The first view supported the simple and formal
way of using black and grey colours only. These
participants who supported this suggestion
intended to be more simple and clear. The second
group supported the use of multiple colours on
the interface and mentioned the interactive design
as the main factor for keeping users dealing with
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However, designers should be careful with
colour choices and be consistent.

the interface design. It is true that designers want
to allow the user to come back and use it again;
however, consistency is important in caring when
completing the design. The next version uses
colour with various changes in order to be more
consistent. Moreover, it is possible to have
another version including only black and grey.

Long text

Collapse and
expand text

Long text is not suitable; thus, using the
collapse and expand method is important.
Four participant supported this technique
because this method makes the interface
clearer and allows the reader to focus on
the important content, which also
encourages the reader to explore and read
the rest of the content. One participant
supported this technique; on the other side,
however, he mentioned the need to ‘keep
the important information and hide the
unnecessary information that can disturb
users’.

Scrolling

Three  participants  mentioned  that
information should be directly appearing
on the screen because this is important
information and it cannot be hidden.
Furthermore, the scrolling technique will
reduce user actions on the screen.

Scrolling is the default method to read or see long
text on a browser. However, the study shows that
some participants support short text on the
interface by using the collapse and expand
method ‘+,-’. Those participants wanted to have a
clear interface design and be presented with only
the important information, with an additional
option to expand the information. Furthermore,
this was also mentioned as unnecessary
information only. All of them agreed that some
information should be hidden. In this study, there
were three participants who argued that all
including information is important to read and
should appear all the time; otherwise, some users
would not read some sections or would get lost
somewhere. Johnson argued various advantages
and disadvantages of using scrolling on the
design [26]. The combination between these two
techniques is expected to be more useful and will
improve usability; however, consideration is
given to which information will be hidden and




Main Theme Subtheme Description Research Interpretation for the finding
which information will be appear.
Images Reduce long text Using images that describe the long text is Image, charts and graphic are essential for

suggested by participants, especially for
describing workflow.

Clarity

Images will make the interface clearer and
the information more readable.

Time

Images should be supported because these
methods will reduce the time of learning.

quickly learning a complex topic. Images
summarise long text or workflow. The study
participants mentioned images need to be
considered because they present a lot of
information in a simple and short way, meaning
users can quickly scan and images are a way of
having an interactive design. Some images are
included but more will be added on the next
version.

Home page and
its related

pages

Content

The main page provided a short sentence
of the topic and each sentence described
on separate page. Four participants support
the view that each main page information
should start the same on its own page.
Furthermore, there were some spelling
mistakes found.

Title

Each topic has presented on one main page
(home page) and it’s related to many other
pages that explore the topic. Three
participants were supported that main page
title should be changed and call it
‘Summary’ because this will avoid
confusing readers.

The consistency of information between the main
pages and its related pages are important in order
to clearly present the topic. The main page
contains a short sentence ‘hint’ for the topic and
the user has the control to explore the topic using
menu or links. Therefore, some participants
mentioned that the title of the main page should
be changed to clearly present a summary page for
the topic. Thus, change is considered a high
priority and should be updated to improve the
level of usability and stop distracting the reader.
Cook & Dupras (2004) listed ten guidelines for
creating an educational website, suggesting the
design of pages should include clear headings,
sentences comprising no more than 20 words
with a maximum of 5 sentences on each
paragraph. Furthermore, each topic should start
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with a summary before giving more details [15].

Navigation

links and its
locations

Participants stated that ‘main page links
are stated on the perfect place which is at
the end of each section’. This was
supported by another two participants.
Moreover, participants suggested other
links for next and pervious pages at the
end of each page, which allows the user to
control the pages without using the main
menu. One participant mentioned that
links are an important way of jumping
between topics; however, this could mean
the user loses where they are. Thus,
designers should find a method for
keeping the user informed of the current
place: for instance, ‘highlighting the new
topic’

Links to jump

Four participants supported the jump up
links placed at the end of each section on
the screen as this will reduce the user’s
action from scrolling up.

The difference in navigation methods is
important to consider on the interface design as
this gives users multiple ways of controlling the
interface. Therefore, links to navigations have
been used on the study designing interface and
mostly are accepted by participants. The study
shows the link locations were at the right and
clear place. However, extra links for more
navigation were mentioned as provided: for
instance, ‘next’ and ‘previous’ at the end of each
page. This means participants could deal with
multiple navigation methods or do this through
their own design experience. The user getting lost
could be the main cause of preventing the use of
links for page navigation. Thus, ‘breadcrumb’
navigation could be a solution for this [32].

Broken links

There were some broken links found for
both internal and external links.

It’s possible to have some broken links for
technical problems. Thus, some broken links
found for both internal and external links,
meaning the participants carefully tested each
single point on the interface.




