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Abstract

Uncertainty arises from intuitive design, prioritize usability goal, trade-off among usability attributes, choose usability patterns, conflict
opinion during evaluation are putting more difficulties for novice designers in design tasks. As previous studies focused on the effective-
ness of novice designers through the use of design patterns, we extended the use of usability pattern to look into the delivery of prototype
design. Furthermore, in the aspect of usability analysis, Analytical Hierarchical Process (AHP) technique was applied in the prioritization
of usability criteria and usability problems. In this study, AHP is used to prioritize the usability goals and integrated with usability testing
and cognitive walkthrough to affirm the result for better judgement. We developed the approach to guide novice designers for the
achievement of the targeted usability goal and supported with a tool to capture the collective decisions in providing convinced result
during comparative evaluation. We built the approach and compared it using an experimental study with the undergraduate students. Our
results suggested that prototype designed by novice designers followed usability pattern approach would has more usability patterns ap-

plied into and was preferred by experts than using design principle approach.

Keywords: Analysis hierarchical process; Design decision; Design pattern; Usability goal achievement.

1. Introduction

Result from a survey on usability engineers had showed that usa-
bility goal setting has impact on improving usability, however
these was less practised in the project development, in which only
38% of total number of projects have goal setting [1]. Goal setting
is indeed important as it gives direction in establishing an evalua-
tion method. Even though the guideline of goal setting was rela-
tive moderate importance, it is still one of the important methods
in usability engineering life-cycle. Some researchers in design
field have conducted studies related to the goal setting such as
Jokela et al [2], Joshi [3] and Joshi & Sarda [4]. A few of studies
on goal setting from various background were conducted such as
‘wow’ design goal [5], quality goal [6], usability goal [3], [7]-[9]
and user goal in web navigation [10]. Furthermore, Nielsen [1],
Ferre et al [11], and Seffah and Metzker [12] has stressed usability
goal as usability benchmark that was determined in early design
stage. Mostow and Rey [13] also emphasized that design deci-
sions, rationale for design decisions, and control of design process
were started from the given goal. Thus, the study of goal setting
can be explored, and method to fulfil the determined goal along
the design process is not well-established.

There are various design guides to be used during system design
and evaluation such as rules, principles, guidelines and pattern. All
these are to improve usability of a system or application design
and provide guidance in using design knowledge. Design princi-
ples are abstract design rules, explained in prescriptive style and
formed from the mixture of theory and knowledge in psychology,
mathematics, and sociology [14]. Design principles are also called
heuristic in the concept of design practice and provide suggestions
on the necessity and issue should be avoided during user interface

design. In usability aspect, the related principles are more specific
than design principles. Usability principles are mostly used as
heuristic evaluation during the evaluation of the acceptance of
interface design. Examples included 8 golden rules [15], 10 usa-
bility heuristics [16], Donald Norman’s design principles that are
explained in [17], Stone’s principles [18], and Johnson’s princi-
ples [19]. Design guidelines comprise principles and style guides.
Alan et.al [14] distinguished them on the level of details that use
in different design stage. Abstract guidelines or design principles
are used during early design stage while detailed guidelines or
style guide are used during design.

Meanwhile, the first experiment on pattern language conducted by
Beck and Cunningham [20] showed a success used of pattern con-
cept for inexperienced developer in interface design. Different
from general guidelines, design patterns are constructive [21] that
could expand to a new pattern for a new solution. Previous works
in Koukouletsps et. al [22] and Welie, Van Der Veer and Eliens
[23] explored the use of guidelines and patterns as an aid to teach
design. The result from Koukouletsps et. al [22] showed the use of
design patterns has greater impact on the novice designer’s per-
formance than guidelines. Nevertheless, there is still other aspect
can be discovered besides the effectiveness of design pattern
among novice designer, such as the quality of the prototype using
design pattern, metrics in evaluating pattern, selection of appropri-
ate pattern, and effectiveness in the user-centered design process.
These had asserted by Wesson et. al [24].

Design practice among novices and experienced are different from
the aspect of problem solving. Previous study had focused design
practice, design approach, and behavior in design process for the
comparisons [25]. Result from Ahmed, Wallace, and Blessing [26]
and Anwar, Abidin and Hassan [27] showed novice designers
faced problems in making decision and learned through trial and
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error technique. Novices designers are in the midst of sharpen
their knowledge and still in a learning stage of becoming experi-
enced designer. They depend on the principles and guidelines
without any method to support them to design in achieving usabil-
ity. While experienced designers rely on the available design
guidelines, past design experiences, templates and problem-
solution sets from previous experiences. This is agreed by Rogers
[28] that claimed practitioners were depend on their intuition and
experiences gained. Thus, novices would find difficulties in de-
signing intuitively if experience and knowledge are not sufficient
gained. As emphasizing on the priority of usability goal and trade-
off among usability attributes are the common activities in usabil-
ity engineering, trade-off usability attributes should be deter-
mined carefully as it always conflict with others attributes [11],
[29]. However, it is beyond the knowledge of novice designers to
make decision on prioritization and trade-off. In addition, reviews
on the designed prototype are commonly depends on experts
through expert-based method and users through testing method.
Evaluation involves more than one evaluators often occur conflict
of opinions. Uncertainty arise from intuitive design, prioritization
of usability goal, trade-off among usability attributes, choose usa-
bility patterns, conflict opinion during evaluation are giving com-
plications in their design tasks.

Hitherto, two main purposes of the application of Analytical Hier-
archical Process (AHP) in user interface design are found. First,
usability criteria and measures have been weighted by the AHP
method and design interfaces have been evaluated based on
weighted criteria. Studies in this direction include Ji et al [7],
Shrestha, Abdinnaur-Helm and Chapparo [9], Mitta [30], Park and
Lim [31]. Second, usability problems were prioritized during heu-
ristic evaluation such as in Omar and Jaafar [32], Kilic and
Gungor [33]. Different from the previous studies, in this study,
AHP is used to prioritize the usability goals and integrated with
usability testing and cognitive walkthrough to affirm the result for
better judgement. This work was the extension from the prior
studies in [34].

The objective of this paper is to evaluate and compare the goal-
directed approach with design principle approach in delivering
user interface prototype fulfilling the pre-determined usability
goals. We compare these two approaches on the quality of the
prototypes designed based on the evaluation by the industry prac-
titioners. The goal-directed approach comprises the application of
AHP technique in prioritizing the common usability goals and
prototypes, and task-mapping template that drives the novice de-
signers to achieve the targeted usability goals. The tool which was
based on the AHP technique, captured users’ and experts’ decision
in selecting the best prototype, thereafter helping the novice de-
signers to know the best choice of prototype based on the targeted
usability goals.

The following section details out the difference of goal approach-
es, usability patterns and methodology of AHP. The proposed
goal-directed approach and tool that assists in decision-making
direction explained in the next section. Subsequently, section four
focuses on the experiment of the proposed method is shown. In the
next section, result and discussion are given. Finally, we provide
our conclusion and future work.

2. Literature Review

This section provides a brief introduction to the theory behind the
creation of the concept of goal-directed. It comprises the main
discussion of goal-oriented design approach, usability pattern, and
AHP and its technique.

2.1. Goal-oriented design
Design is the process to produce an artifact that will be used by

the user. In research point of view, Dorst [35] divided the design
process into two, namely, the problem solving process in a rational

or goal-oriented, and the learning process that is characterized as
reflective practice. Similarly, architectural designers usually prac-
tice the strategy focus on solutions, also called synthesis while
scientist focused on the problem to find the optimal solution in
analysis. Moreover, Gasson [36] distinguished the two design
approaches which are the goal-directed approach and goal-driven
approach. The goal-directed approach is defined as product and
development driven. He described this approach was appropriate
for well-defined problem. It was different from goal-driven ap-
proach which deals with unstructured problems in which there was
no obvious way to get a solution. The controversy in both design
philosophy can be seen from the method of problem solving. Re-
search in architecture environment strengthen the use of systemat-
ic method and guided by rules in order to avoid designers rely on
their intuitive problem solving [37]. Moreover, experimental stud-
ies carried out by Sun, Yao and Carretero [25] for designers in
different experiences indicated systematic design methods can
improve the efficiency of cognitive designers who lack of experi-
ence and knowledge. The cognitive skill was used to evaluate the
performance of the designers in the experiment and it represented
mental effort and the creativity of designing. Recently, some stud-
ies adopting goal-directed approach in requirement and design
such as in designing learning health system [38], and gain insights
into user requirements [39]. These studies showed systematic of
design can guide designers to do their work rationally. Put it alto-
gether, we defined goal-directed design approach as a systematic
and rational way of problem solving in product or application
design under the condition that the problems or requirements were
clearly defined. We used this concept to direct our effort in deci-
sion-making towards achieving usability as a goal in design.

2.2. Pattern in Design

Usability design pattern are incorporated into the design process to
provide solution in achieving usability as asserted in Borchers [21],
Granlund, Lafreniere and Carr [40], Welie [41]. The use of pattern
appears as possible solutions to some problems from which guide-
lines failed, was discussed in Welie, Van Deer Veer and Eliens
[23]. Furthermore, findings from the previous empirical studies of
Koukouletsos et al [22], Thongmool and Phankokkruad [42] and
Borchers [43] were regarding the application of the design pat-
terns and guidelines in design teaching to the novice designers,
method to address behaviour problems [44] and delivering good
usability [45]. Granlund, Lafreniere, and Carr [40], Kotze et. al
[46], Welie and Tratteberg [41] and Tidwell [47] explained the
differences of design patterns and categorized them into two types.
Firstly the design pattern in software engineering explained the
structure and implementation of the software. It focuses on the
relationship between component interfaces. Secondly, interaction
design patterns in the domain of human-computer interaction. It
captures the nature and behavior of interaction system understood
by users. There are many patterns related to human-computer
interaction which have different focus and name, such as, interac-
tion pattern [48], user interface pattern [41], usability pattern for
graphical user interface application [49], and usability pattern in
web [50]. Folmer and Bosch [51] created a framework of relation
between usability attributes, usability properties and usability
patterns that served as a technique to assess software architectures
in supporting usability. This concept of relation between usability
attributes or goals and usability patterns could introduce another
concept of selecting usability patterns in achieving optimal usabil-
ity goal. This is shown in the section IlI.

2.3. Analytical Hierarchical Process (AHP)

AHP is a process of rational decision theory in making decision
involving multi criteria that help decision makers determine the
position of choice when all the criteria in the decision-making
process are to be considered simultaneously. According to Satty
[52],[63], AHP methodology solves various multi-criteria deci-
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sion-making problems in 4 steps: (i) Define problem and solution
objective; (ii) Create pairwise comparison matric for all criteria,
sub-criteria, and alternatives. The decision maker compares each
of the paired elements in the matrices using a questionnaire of
nine-point scale as recommended by Satty and Islam [54]. The
weights of each criteria, sub-criteria, and alternatives are deter-
mined; (iii) Calculate the consistency ratio to screen out incon-
sistent responses. In general, Satty [55] proposed the cut-off point
for acceptable consistency ratio is 0.10; (iv) Weighted criteria is
scored by decision maker and then total weighted score is calcu-
lated if it involves a set of alternatives.

3. Goal-Directed Approach

The goal-directed approach consists of three main activities that
support the planning, designing and early evaluation stages. These
include prioritizing usability goal, designing user interface and
evaluating and selecting prototype. In the planning stage, the pri-
ority rank of four common usability goals (efficiency of use, relia-
bility in use, learnability and satisfaction) for a designed prototype
is acquired from the experts. The result was served as a direction
in the designed prototypes for the designers to determine the pat-
terns applied to the prototype’s functionality. Ultimately, the de-
signed prototypes are evaluated and compared to determine the
best prototype fulfilling the pre-determined usability goals. The
method of prioritization and prototype selection were adapted
from Satty [52],[55] multi criteria analysis approach called AHP.
Figure 1 shows an overall flow of the approach. Further discussion
on the methodology of prioritization and prototype selection using
AHP method and usability goal achievement can be found in [34].

A i i

Screen prototypes with

Usability goal
Outcome riur-it'; selected usability Best prototype
P - pattem fortasks
NP grorerm— S ———
with
supported Pairwise com parison Task-pattem Pairwise com parison
technique of usability goals mapping decision of prototypes
Source Field experts or Designer Field experts or
from industry experts = industry experts or
- prospective users

Fig. 1: Overall flow of goal-directed approach

4. Experimental Design

An experimental study with the undergraduate students was con-
ducted to understand the application of the approach. The experi-
ment was conducted for 14 weeks. There were 6 groups consisting
of 3 students in each. All students were in Year 2 software engi-
neering program involved in the user interface design of stationery
managing system (STAT) for a faculty in a university. They were
given the process flow for stationery stock managing, and station-
ery requisition form to understand the data requirements. Thereaf-
ter, each group was designing an interactive prototype using a
prototype tool after understanding the requirements and problem
faced by the users. In the evaluation stage, they were required to
arrange their peers as surrogate users to provide feedbacks on their
design and selection of a comparative prototype with another
group of using different design approach. The decisions of proto-
type selection were assisted by the tool adopting AHP method.
The methodology of the development tool can be found in [56].
Human performance measurements on the duration to complete
the given tasks, number of user’s error, and satisfaction survey as
well as comments on each evaluated prototype were collected
during usability testing with users.

4.1. Experimental Setup

In managing the groups, survey questions were given to obtain
their experiences, interest and academic performance. The group-
ing in the experiment was determined based on the responds in the
survey to ensure each group has mixture of experiment and skill in
managing project, design and programming, with different level of
academic performance such as cumulative grade point average
less than 2.0, between 2.0 to 2.99, and more than 3.0. Of 6 groups,
3 of them were following usability pattern approach (named as SG
group) and another 3 groups were following the 8 golden rules
[15] of user interface design principle (named as IG group) in
achieving the prioritized usability goal. The 8 golden rules by
Schneiderman and Plaisant [15] comprises of: (i) strive for con-
sistency in using familiar icons, colours, menu, call-to-actions, and
user flows, (ii) support of frequent users to use short-cuts, (iii)
offer informative feedback, (iv) design dialogue to yield closure to
inform user what action has led them to, (v) offer simple error
handling such as step-by-step instructions to solve problem as fast
as possible, (vi) permit easy reversal of actions to encourage ex-
ploration of unfamiliar options, (vii) support internal locus of con-
trol, and (viii) reduce short-term memory load.

All groups were revealed of the priority ranking of the usability
goals given by experts, and were focused to design the identified 6
functions. There were namely: create stationery items, create new
staff user, obtaining information or report of low stock items,
making requisition, send notification for stationery collection, and
verify the collected items. IG groups were applying the 8 golden
rules while SG groups were applying usability patterns into the
identified functions.

All SG groups were provided with list of pattern design guide-
lines, usage descriptions and supported by examples, and a tem-
plate to fill up their selected-pattern decision. The novice design-
ers decided the appropriate patterns for all identified designed
tasks and matched the targeted usability goal set by the experts.
The decision to trade-off the pattern usage was based on the auto-
generated percentage of each targeted usability goal that had
grouped patterns related to the usability goals. The experts then
reviewed the decisions of selected-pattern and recommended some
relevant patterns for the task designed. Members of the IG groups
were explained the meaning of all 8 golden rules supported with
examples.

5. Results and Discussion

5.1. Analysis of the Usability Goal Prioritization

Five industry experts involved in system design and development
were selected to prioritize the given four common usability goals
(efficiency of use, reliability in use, learnability and satisfaction)
for the design of STAT. Of five industry experts, only three of
them were selected to aggregate their decision of usability goal
ranking. The selected decision was based on the value of con-
sistency ratio (CR) less than 0.10 for pairwise comparison of four
usability goals. We applied the general acceptance of CR is less
than 0.10 for all decision makers. If CR is greater than 0.10, the
decision maker is relatively inconsistent and should consider to
reevaluate his or her responses. Table 1 shows the three expert’s
profile.

Table 1: Experts’ profile

Job Posi- Year of experience Types of application software
tion in profession develop and/or evaluate
Consultant 7-9 years Enterprise software
Functional .
Analyst 4-6 years Enterprise software
e e 7-9 years Database softvgg, software sys-
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Figure 2 shows the aggregated judgement of three experts’ deci-
sion that was generated by a developed tool adopting AHP. The
approximated aggregation of the three experts” decisions of weight
of each goal was translate into the priority and thereafter used to
determine the best prototype during the comparative evaluation. In
designing user interface for STAT, reliability in use is the highest
priority 58% (0.578), followed by efficiency of use 23% (0.232),
and both learnability and satisfaction 9.5% (0.095). This was
served as a goal for novice designers to target to.

| =/ AHP: Goal Prioritisation & Prototype Selection [l

Project Title : |StatMS-combined 3experts
Start Date: 2014-01-19 End Date: 2014-04-18

Goal Efficiency  Learnabiity = Reliabilty ~ Satisfaction
Efficency |1.0 30 025 3.0
Leamabiy |0.3333 1.0 0.2 1.0
Relabity 4.0 5.0 10 5.0
Satsfaction |0.3333 1.0 0.2 1.0

The ratio of your inconsstent decision & relatively : 0.0362

[Note: If the value of consistency ratio mora than 0.10, you are advised to re-evaluate your decision suggested by the systam.]
The ranking of the usabilty goals for the project are as below :

Relabiity 0.578

Efficency 0.232

Satisfaction 0.095

Leamabiity 0.095

Man Menu

Fig. 2: Aggregation of experts’ judgement in a developed tool
5.2. Analysis of Usability Goal-Fulfilment

Figure 3 and Figure 4 summarized the usability goal achievement
(number of patterns and the percentage applied) in their prototype
designed for usability pattern approach and design principle ap-
proach respectively. The usability patterns used in this study were
adopted from 19 user-perspective patterns of interaction patterns
[57], 21 architectural usability patterns [58], and 10 functional
usability pattern [59]. All these patterns were categorized into four
common usability goals namely: efficiency of use, reliability in
use, satisfaction, and learnability. The number of patterns was
computed based on the compilation of the grouping of usability
patterns according to the four common usability goals. Some pat-
terns have positive or negative inter-relation with other usability
goals, for instance, ‘undo’ is a pattern supports efficiency of use,
reliability in use and satisfaction. ‘Context sensitive help’ is a
pattern supports reliability in use but has negative effect on effi-
ciency of use. The total patterns that related to other patterns refer
to the total number of patterns in all 4 categories of usability goals
regardless of redundancy of a pattern in other categories. The total
net pattern is referred to the net number of patterns applied in the
whole designed functions.

We observed that all SG groups could achieve reliability in use as
the utmost priority in the design plan after feedbacks and recom-
mendations obtained from instructor. In implementing the patterns
in design, even though certain target of usability goal were quite
far from the percentage weighting given by the experts, the rank-
ing of usability goal over the number of functions implementing
the goal was similar in the order of importance that was, reliability
in use was placed in the highest importance, followed by efficien-
cy, except group 3. However, patterns related to satisfaction were
achieving more than learnability due to many of the patterns relat-
ed to satisfaction compare to learnability. In comparing the rec-
ommended patterns in the plan and the prototype designed, there
were patterns that have been omitted while some have been added.
We could assume that novice designers were not always referring
to their planned pattern while designing and implementing their
design.

Even though IG groups were only applied the 8 golden rules and
were unaware of usability pattern, we reviewed their prototypes to
capture any relevant usability pattern used for comparison. Using
the same way of mapping usability pattern with the designed tasks
as in group SG, we reviewed all prototypes from IG groups. All
designed prototypes in IG groups were focused on the highest

priority of usability goal which is reliability. Other usability goals
were less emphasized such as efficiency of use was achieved the
least in 1G2 and no related pattern for learnability was applied in
IG3. However, in overall, we found that the number of patterns
applied in both groups were substantially difference. SG groups
were apparently applying more usability patterns than IG groups.

Total patterns used
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Satisfaction (9-3%)

70 ——— /N

&
‘-ﬁ = =
g0 8=

50— ——  —— ——
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Fig. 3: Total and percentage of the use of usability patterns in prototype
design for SGs’ groups
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Fig. 4: Total and percentage of the use of usability patterns in prototype
design for IGs’ groups

5.3. Analysis of Prototype Evaluation and Selection

Figure 5 shows the overall flow of the prototype filtering selection
process in the experiment. There were 6 and 4 prototypes evaluat-
ed by users and experts respectively. In the first step, we conduct-
ed quick usability testing with the users and thereafter applied the
method of AHP to select the best prototype within the groups. We
designed the experiment to allow users in each group to compare
only 2 prototypes as it was easy to recall the comparison of the
interaction experience rather than comparing 6 prototypes. Thus, 3
groups of users evaluated the designed prototype. Each prototype
designed by the SG group was paired with an IG group for this
comparative evaluation. The novice designers were briefed on
conducting usability testing. They have been practiced on con-
ducting usability test during the pre-testing day in order to famil-
iarize with the steps and data to collect during user observation.
The user’s evaluation was conducted in a classroom-setting in
parallel groups. The novice designers’ peers were invited as surro-
gate users to perform usability testing in all pre-determined proto-
type designs based on the testing scenario in the observatory usa-
bility testing. Quantitative measures such as time taken to com-
plete the tasks, errors made and comments from the users were
also recorded.
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Comparative evaluation
(usability testing by

Comparative evaluation
. Result of Prototype
(cognitive walkthrough

Filtering
users) by experts)

Prototype IG1

Prototype 1G2 4 e SEL
S Best Prototype

Prototype SG2 \ Prototype IG2
Prototype 1G3
Prototype 5G3 el e

Fig. 5: Prototype filtering selection

Each prototype underwent usability testing on 6 designed func-
tions (such as create 8 stationery items for test scenario 1, create 5
users for test scenario 2, access low stock items for test scenario 3,
send notification for collection for test scenario 4, making requisi-
tion for test scenario 5, and access requisition status for test sce-
nario 6) for 6 users to measure its efficiency in completing the
task, observe the users’ error to measure its reliability and adapted
10 questions from System Usability Scale (SUS) from [60], [61]
to measure its satisfaction, and survey question 7 (learn to use the
designed system quickly) and question 10 (learn a lot of things
prior to use the designed system) from SUS to measure the learna-
bility. The total score for satisfaction and learnability were con-
verted to 100 and 20 respectively. The result of all groups was
summarized in Table 2.

Nevertheless, based on the usability measurements, novice de-
signers may find difficult to decide which best prototype to select
for further improvement due to the human performance measures
were failed to show significant effect between the prototypes in
the small sample size. These was also concurred with Mitta [30].
For example, comparative evaluation in usability testing conduct-
ed by group 3 on 2 prototypes for selection between SG3 and 1G3,
had showed total number of user’s error (9 for IG3 and 8 for SG3),
satisfaction score and learnability score were close to each other.
The novice designers couldn’t determine which prototype to select
from the summary of the usability testing. Based on the given
highest priority of usability goal it was reliability in use. Thus,
both prototypes of 1IG3 and SG3 have 1 error different and do not
show significance result. However, the result of user’s perfor-
mance measure showed prototype 1G3 has better performance than
prototype SG3. We extended the short usability testing to let the
users to judge their decisions on the prototype selection using
AHP. Similar to usability goal prioritized by 3 experts, we applied
geometric mean of all individuals’ judgement in the matrices and
to get the weight preference of each prototype. Further discussion
on the methodology in prototype selection also can be found in
Hoo and Jaafar [62],[63]. The result of 6 user’s perception in re-
gards to the usability goals had showed prototype SG3 has higher
total weight of user’s preference than prototype IG3, with high
relative weight for reliability in use in prototype SG3 (60%) com-
pare to prototype 1G3 (40%). Novice designers found the absolute
quantitative result from the tool would assist them to determine
which prototype users were preferred.

However, selecting the best prototype among the 6 was not con-
clusive as each group was comparing 2 prototypes only at one
time. We conducted an overall filtering based on the insignificant
result in comparative evaluation in usability testing and AHP
technique, emphasizing the relevant usability pattern related to the
determined priority of usability goal in design functions, and
completeness of designed tasks. All comparative evaluation results
were shown significant in AHP technique. We analyzed and con-
cluded to select 4 prototypes. They were developed by IG group 1
and group 2 and SG group 1 and group 2 as all of them have usa-
bility patterns related to reliability more than other pattern goals.
Prototypes developed by IG group 3 and SG group 3 were not
selected as both designs did not give importance in the usability

pattern related to reliability. Moreover, prototype SG3 was incom-
plete as some tasks did not have proper feedbacks to inform com-
pletion. Four selected prototypes were brought for expert evalua-
tion to determine the best prototype.

Table 2: Summary of usability testing and comparative evaluation be-
tween IG and SG groups

Compar- Proto- Proto- Proto- Proto- | Prototypel Proto-
ative typel type2 typel type2 (IG3) type2
proto- (IG1) | (SG1) | (IG2) | (SG2) (SG3)
type
Total
weighted
fi‘éi'“a' 0282 | 0718 | 0538 | 0462 | 0415 | 0.585
(AHP
method)
Time per- | Scenar- | Scenar- | Scenar- | Scenar- | Scenar- | Scenar-
formance | iol: 2099 iol: iol: iol: iol: 44s | iol: 56s
inaverage | Scenar- | 180s 176s 118s Scenar- | Scenar-
seconds i02: 2129 Scenar- | Scenar- | Scenar- | i02: 77s | i02: 105s
(Efficiency| Scenar- | i02: 82s | i02: i02: Scenar- | Scenar-
of use) i03: 39s | Scenar- | 104s 100s i03: 5s i03: 25s
Scenar- | i03:35s | Scenar- | Scenar- | Scenar- | Scenar-
i04: 54s | Scenar- | i03:6s | i03:14s | io4:10s | io4: 18s
Scenar- | i04: 73s | Scenar- | Scenar- | Scenar- | Scenar-
i05: 79s | Scenar- | io4:12s| io4:4s | io5:64s | io5: 130s
Scenar- | i05: Scenar- | Scenar- | Scenar- | Scenar-
i06: 13s | 115s i05: i05: 68s | i06: 265 | i06: 32s
Scenar- | 112s Scenar-
i06: 21s | Scenar- | i06: 14s
i06: 155
Number | Scenar- |Scenar- |Scenar- |Scenar- |Scenar- Scenar-
of errors iol:4 iol:0 iol:0 iol:3 iol:2 iol:1
(reliabil- | Scenar- |Scenar- |Scenar- |Scenar- |Scenar- | Scenar-
ity) i02:1 i02:0 i02:0 i02:2 i02:2 i02:0
Scenar- | Scenar- |Scenar- |Scenar- |Scenar- Scenar-
i03:3 io3:1 i03:0 i03:2 i03: 0 i03:1
Scenar- | Scenar- |Scenar- |Scenar- |Scenar- Scenar-
i04:2 iod:1 i04:0 iod:1 iod: 2 i04:0
Scenar- | Scenar- |Scenar- |Scenar- |Scenar- Scenar-
i05:0 i05:0 i05:2 i05:2 io5: 1 i05:3
Scenar- | Scenar- |Scenar- |Scenar- |Scenar- Scenar-
i06:0 i06:1 06:0 106:0 i06: 2 i06:3
Average 57 71 66.25 68.75 79.6 80.8
SUS score
(satisfac-
tion)
Average 185 14 14.6 15.8 16.7 15.8
score from
SUS (Q7,
Q10)
(Learna-
bility
Number Posi- Posi- Posi- Posi- Posi- Posi-
ofusers’ tive: tive: tive: tive: tive:13 tive:15
com- 10 12 11 10 Nega- Nega-
ments Nega- Nega- Nega- Nega- tive:2 tive:2
tive:7 tive:3 tive:8 tive:5

The expert evaluation was conducted face-to-face, in a room-
setting. Five field-experts from some private universities and five
industry practitioners in software and design development were
walkthrough the four selected prototypes with the test scenario
and ended with their individual decision to make comparison for
each prototype in each usability goal. Prototype 2 developed by
SG group 1(SG1) achieved the highest in total weighted evalua-
tion (0.3575) followed by SG group 2 (0.2270), IG group 1
(0.2140) and IG group 2 (0.2015), as shown in Figure 6. However,
the rank between SG group 2, IG group 1 and IG group 2 were
close to each other. These results were taken from 8 consistent
experts’ judgement on efficiency, 8 consistent experts’ judgement
on learnability, 9 consistent experts’ judgement on reliability, and
7 consistent experts’ judgement on satisfaction. All the 4 proto-
types emphasized on pattern related to reliability in use and these
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also showed that the values were too close to each other in the
result of experts’ perception on reliability. However, prototype 2
has even better than other prototypes in terms of efficiency,
learnability, and satisfaction that made it significantly different in
its total weighted evaluation. Apparently, this could show that the
quality of prototype that can be accepted by experts and better
than using design approach if an approach that directs the use of
usability pattern to the achievement of the targeted usability goal.

6. Conclusion

The developed method and tool had shown aggregation decision
from experts to give direction to the novice designers in
achieving usability goal in the system design. It provides a way to
novice designers how trade-off of usability pattern is made in
deciding the pattern used. However, guidance to select
appropriate pattern needs to come from experienced designer. In
deciding the best prototype fulfilling the usability goals in the
evaluation process, the experiment had shown a collective
decision both from prospective users and experts. It could give a
clear decision of a particular prototype was chosen supported
with the weight of preference for each usability goal. The
comparison evaluation method here is not replacing usability
evaluation, but a complement of usability evaluation to
collectively determine the prototype design for next iteration.
Quantifiable in the selection using AHP gives us a clear
indication of how best the selected prototype was made.
Aggregate of usability testing result based on time performance,
number of user’s rate error, satisfaction score may be found to be
unreliable or similar result with the compared prototype as other
human and environment factors such as typing skill, skill of
observer or noise interruption, may influence the result.
Comparison using AHP may bring the evaluators to think deeply
which particular prototype is to be selected after interacting with
prototypes. Collective quantifiable users’ and experts’ perceived
result would possibly give convincing result. We expect the
developed method could employ in the early stage of design
process to improve the usability of a designed product. As future
work, the empirical study could extend to investigate the quality
of the prototype using the approach in terms of lesser number of
iteration, and number of usability problems found.

Profolaip 1GI (Tolal
weighted evaluation
02140)

056
05

04

Prototaip $G2 (Total
weighted evaluation
0.2270)

Prototaip 1G2 (Total
weighted evaluation
0.2013)

Indicator:

=p=Efficiency in us2

=8=Learmability

Reliability of us

Profotaip $GI (Total
weighted evaluation
03373)

== Safisfacion
5G: followed patterns
UG: followed desizn principles (8 golden rules)
Fig. 6: Perception of experts’ on the preferred prototypes in regards to
usability goals
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