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Fig. (7). Instructions.

When  instructions  are  provided,  they  are  represented  in  numbered  lists,  as  indicated  in  Fig.  (7).  The  use  of
numbered lists enables learners to systematically organize their learning process in a step-by-step order of actions to be
performed. Fig. (7) exhibits a page for learners to perform exercises. From this page, the learners are supposed to select
an  appropriate  level  of  questions  to  answer.  From  the  figure,  it  is  seen  that  the  buttons  clearly  state  the  level  of
taxonomy for the questions. If learners click the “Uji Kompetensi 1” button, they will be provided with questions of
knowledge level only. Meanwhile, the “Uji Kompetensi 2” button provides learners with questions of comprehension
level.  A similar  procedure is  considered for  the other buttons.  This  strategy informs the learners about  the level  of
questions they are expected to answer.

Fig. (8). Exercises.
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When users click any button, a page appears, as shown in Fig. (8). It is seen that the questions and answer options
are presented in a scrollable window, with a panel of responses at the bottom. The panel is consistently visible. This
strategy is significant to notify the learners on their attempts.

Then, the prototype was reviewed by experts by means of a walkthrough process. The expert walkthrough process
aims at determining whether users could easily carry out their tasks. For this study, experts’ comments regarding the
walkthrough are important, as indicators whether the learning content could reach learners before being implemented in
actual teaching and learning activities. For such purpose, Blackmon et al. [39] employed five experts, and they were
able to gather saturated feedbacks. Hence, this study adopts their technique, because we believe employing less than
three experts is doubtable in terms of maximum feedback, while employing more than five experts may lead to a waste
of resources. All experts involved in this study have experienced consulting projects in the industry. At the same time,
they have been researching in human-computer interaction and teaching their respective fields for at least seven years.
The walkthrough session was conducted as the procedure visualized in (Fig. 9).

Fig. (9). The walkthrough procedure.

During the day of the walkthrough session, the experts were briefed about the aim of the walkthrough session. They
were  cleared  that  at  the  end  of  the  walkthrough  session,  they  should  assemble  usability  flaws  in  the  prototype,
particularly on flaws regarding unnecessary activities that increase cognitive loads. Then, they conducted specific tasks
to walk through the multimedia learning content. The tasks are (1) reading the notes about fraction, (2) understanding
the instructions, (3) answering the exercise questions, and (4) analyzing their attempts. It was emphasized to the experts
that they should note all findings while individually walking through the session. The expert provided their consent that
they were not allowed to discuss during the walkthrough. The session was followed with a debriefing session, wherein
the experts gathered together and discussed what they found. After brainstorming and moderating the outcomes, they
finally provided the conclusions of this study.

3. RESULTS

The  multimedia  learning  content  was  developed  based  on  a  storyboard  designed  in  a  cyclical  process,  which
eventually has been approved by the users. The contents were adopted from the textbook used in schools. When experts
walked through the learning content, their concern was focused on whether the prototype supports well the user tasks,
through the way it interacts with the users. This refers to unnecessary activities that create cognitive loads, which may
lead to negative impacts on user experience.

Having gone through the walkthrough process, the experts found that the multimedia learning content is able to
properly deliver the learning contents. However, all experts agree there are some activities in certain parts that may lead
to unnecessary user efforts either physically or cognitively. These additional activities are detailed in the following
paragraphs.

In the main menu, the real-time date is stated in a cloud (Fig. (10), which could be understood as a button (excise 1).
This is because all buttons are represented with a cloud formation, and therefore confuses the users. It is similar to the
exit button that should be represented in a special representation to notify its impact (excise 2). Another fact is that the
buttons are not organized (excise 3). Users have no order when searching for the desired button to be clicked; hence,
they have to visually search the entire interface.
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Fig. (10). Excise in main menu.

The buttons for selecting sub-topics are shown in Fig. (11). It is observed that the buttons for the parent topic and
sub-topic  are  represented  identically,  except  the  outlines  for  the  parent  topic,  which are  thicker  (excise  4).  In  such
situations, some learners may not give attention to that or some may think that it is merely a mistake. Moreover, all
buttons  for  sub-topics  are  not  organized,  similarly  as  found  on  the  main  page  (excise  5).  The  buttons  are  also  not
associated with their parents. In this case, learners have to think additionally which sub-topics correspond to which
parent. To avoid this additional load, topics have to be linked, for example using lines. Some good examples for that are
using breadcrumb (in normal websites) or tab (in excel). Furthermore, the menu contains many topics, and therefore it
(excise 6) should propose the order of topics to the learners so that it makes learners aware of the desired order and the
corresponding  topic  family.  This  perhaps  could  be  done  using  colors,  shape,  size,  grouping,  or  other  similar
representations.

Fig. (11). Excise in sub-topic.
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In  the  notes  page  (Fig.  12),  the  title  is  represented  in  a  cloud,  identical  with  the  buttons  (excise  7).  This  really
confuses learners, because they have associated the cloud with buttons in their mind. The title should be the dominant
element in the page, with different colors and larger size, free of cloud. In the pages, the text is white (excise 8), which
does not bring any emphasis from the learners’ perspective. Hence, learners are not guided by repetition and emphasis.
This could be avoided by using color, underline, punctuation, and others.

Fig. (12). Excise in notes.

Fig. (13). Excise in instructions.
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When instructions are available in the interface, they are represented in a numbered order, as shown in Fig. (13). In
general, they are helpful, but the title is similar to buttons (excise 9) and can confuse some learners. At the bottom, there
are three buttons intended to enable learners to test their knowledge and understanding about the topics. However, there
is no indication related to the order (excise 10); therefore, learners do not know whether there is any order. This may
force them to do the exercise in an inappropriate order. Moreover, the instruction lists are plainly white without any
emphasis (excise 11). In this situation, learners are not motivated to go through the instructions, as it is desired. To
avoid this situation, the use of different color for keywords may help.

In the exercises page (Fig. 14), the use of the windowing approach is excellent, because it can ensure information
about  user  attempts,  which is  always  visible.  However,  the  title  looks  like  a  button (excise  12).  The questions  and
options for answers are in white (excise 13), which does not emphasize their meaning. If the options for answers would
be in a different color, it may strongly convey its meaning. The level of information within and outside the window is
also different. However, in Fig. (14), having similar color and size, they look alike (excise 14). This could be avoided
using different size and color.

Fig. (14). Excise in exercises.

4. DISCUSSION

Involving experts in the design process is crucial for multimedia learning because they can discover flaws that may
potentially  disrupt  the  users.  As  an  evidence,  the  experts  in  this  study  discovered  14  additional  loading  activities
through  the  walkthrough  sessions  and  they  believe  that  there  are  severe  excises  regarding  coherent  and  signaling
principles that may disrupt learners’ attention while learning using multimedia eLearning platform. Other studies have
also involved experts in the development of interactive products such as Karajeh et al. [40], and Mohd and Shahbodin
[41]. They also gathered similar results, wherein expert evaluations discover a number of a flaw in terms of excise in
the interactive products.

Besides  those  14  severe  excises,  they  also  discovered  other  excises  that  affect  the  learners  but  are  not  severe.
Moreover, excises regarding aspects that are not related to coherent and signaling principles are also discovered (not
discussed in this paper).

Although  there  are  excises,  the  developed  multimedia  learning  content  has  applied  the  principles  at  its  best.
Obviously, the coherent principle is applied throughout the learning content. By applying the principles, unnecessary
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remedies are eliminated, which further help learners to focus on the learning content.

Similarly, the signaling principle is applied throughout the learning content. However, the designers are confused
between strategies considering the coherent and signaling principles. It is observed that the designer is not confident to
use elements for signaling the learners (by applying the signaling principle) to avoid making the display complex (the
coherent principle).

Considering  experts’  feedback,  this  is  a  trade-off.  However,  in  case  it  impacts  more  positively,  let  the  use  of
signaling principle harmonizes the coherent principle. In case it is not necessary, follow the coherent principle [34, 35].
Such instructional approach is very important in the learning process because it can determine learners’ knowledge [42].

CONCLUSION

Although  the  design  is  approved  by  the  users  (teachers  and  learners)  through  the  storyboard,  experts  still
recommend severe excise to be readdressed regarding the coherent and signaling principles. This study agrees to the
experts’ recommendations because they are experienced with numerous projects (as recommended by Preece et al. [17]
and Mayhew [43]). Based on their experience in dealing with various users and various context, their recommendations
are valid.

This study will take appropriate actions accordingly. All excises will be eliminated through appropriate instructional
strategies. This will lead to a new design, which will need another expert evaluation, followed by user acceptance as it
has previously been conducted within various works [44, 45]. In fact, this is likewise strongly emphasized by experts
like Nielsen [46], Preece et al. [17], and Schneiderman et al. [47].
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