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Abstract: This study investigates the extent to which the usability attributes,
namely, effectiveness, efficiency; learnability and memorability, satisfaction,
errors, and cognitive load of PSAU mobile application exist from students’
point of view who were enrolling at the academic year 2019-2020 in College of
Business Administration (CBA) at Prince Sattam Bin Abdulaziz University.
The study employs the People at the Center of Mobile Application
Development (PAMCAD) usability model to determine the extent to which the
usability attributes are available of PSAU mobile application. A survey-based
methodology is used to collect data from a random sample size of 137 enrolled
students in the College of Business Administration (CBA) at Prince Sattam
bin Abdulaziz University. The results demonstrate the state of usability
attributes of PSAU mobile application is acceptable; the highest mean was
3.3 for the cognitive load dimension, after that, the learnability and
memorability dimensions with mean 3.0. The lowest mean is 2.4 for the
Efficiency dimension. The overall mean for usability is 2.8 which reflect the
level of usability for the PSAU mobile application. The results of this study
should be useful to IT deanships and related policymakers at the university
level with empirical evidence about the issues and problems that faced users
of mobile applications in higher educational institutions in KSA; and helping
in developing high-quality mobile application.
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Introduction

Mobile application (app) is software that designs to
work on mobile computing platform. The usability is the
major issue that may affect the usage of the mobile
applications. The concept of usability refers to the fact
that an application must be friendly to users, which
implies that the software must be easy to use. Software
usability is defined as the ease of use of the software.
ISO 9241-11 defines 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 specified context of use’” (Moumane et al.,
2016; Sagar and Saha, 2017; Seffah et al., 2006). In
software engineering, usability is considered as one of
most important software quality attributes. Many research
studies have revealed that usability problems indirectly or
directly have caused problems related to software quality
such as lower efficiency and effectiveness, in addition to,
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poor usability is causes for failure of software application
and product (Sagar and Saha, 2017; Bertoa et al., 2006;
Seffah and Metzker, 2004; Seffah et al., 2006). Besides,
some studies have proved that the software with good
usability can lead to increase the productivity and the
revenues (Jake-Schoffman et al., 2017). Where it is found
that in E-commerce applications improving usability by
5% leads to increase the revenues by 10-35%. Therefore,
evaluating the usability of mobile applications is very
important, due to proliferation the usage of mobile
devices, determining the level of acceptance by its users
and discovering the major issues that faced the users of
that application and to gain feedback of interface
design. Many methods are suggested for evaluating the
usability for mobile applications (Moumane et al., 2016;
Kortum and Sorber, 2015; Hashim and Ahmad, 2016;
Kumar and Goundar, 2019; Nielsen and Mack, 1994;
Nielsen and Molich, 1990; Harrison et al., 2013;
Parsazadeh et al., 2018; Az-zahra et al., 2019).

© 2021 Mohammed Hameed Afif. This open access article is distributed under a Creative Commons Attribution (CC-BY)

4.0 license.


mailto:m.afif@psau.edu.sa

Mohammed Hameed Afif / Journal of Computer Science 2021, 17 (3): 275.283
DOI: 10.3844/jcssp.2021.275.283

This study attempts to examine the extent to which
the usability attributes, namely; effectiveness, efficiency,
learnability and memorability, satisfaction, errors and
cognitive load of PSAU smartphones application are
available. To achieve this goal, the PACDAM model
which is suggested in 2013 by Harrison, Flood and Duce
(Harrison et al., 2013) is employed.

To the researcher’s best knowledge, no researches
have been conducted at PSAU to evaluate the usability of
mobile applications in the institution. Consequently, to
enhance the usability of PSAU mobile application by
students, understanding the current situation of the
usability attributes among CBA students is necessary.
Based on a review of the existing literature, limited
research has been conducted on university students’
evaluation usability of mobile applications. Theoretically,
the importance of this study is its contribution to add new
empirical evidence to the issues related to the usability of
smartphones’  applications in  higher educational
institutions. Further, since this study offers theoretical and
empirical results to smartphones’ applications, developers’
and designer’s issues that are related to enhancing the
usability of mobile applications, as well as, highlights the
major issues related to usability of smartphones’
applications in higher educational institutions in KSA.

University administrators at information technology
section can use the findings of this study to either
improve the usability of mobile applications by
overcoming the problems that face users of PSAU app or
take into account these issues related to the usability
attributes when developing a new mobile application.

Literature Review and Hypotheses
Development

Usability of the interface is the core area in the field
of Human Computer Interaction (HCI) and an important
attribute of any user interface that measures ease at
which interfaces can be used. The field of usability
evaluation has been widely investigated over the last
years; due to proliferation of using smartphones around
the world. The usability of smartphones applications is
an emerging as a hot topic area of research; many
researchers have presented a number of methods for
evaluating the usability of smartphones applications for
assessing the usability, where more than one model has
been used for evaluation the usability.

Harrison et al. (2013) proposed the PACMAD model
for assessing the usability of smartphones applications.
PACMAD identifies seven dimensions that reflect the
usability of smartphones applications: Effectiveness,
efficiency, satisfaction, learnability, memorability, errors
and cognitive load. Kortum and Sorber (2015) described
the usability of a large number of mobile apps for both
tablets and phones across Android and Apple operating
systems. The System Usability Scale (SUS) is the model
for evaluating usability, proposed by (Brooke, 1996).
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Authors used SUS as a survey instrument, to measure the
usability of mobile application. The study performed on
more than nine mobile applications; more than 3000
users were participated in the study. Moumane et al.
(2016) performed an empirical study for evaluating the
usability mobile applications that working or operating
on different mobile operating systems such as iOS,
Android and Symbian. The software Quality standard
ISO 9126 for mobile environment was used. The main
obtained outcomes of the study determined some issues
related to the usability that must take into account during
the developing the mobile application to enhance the
usability of mobile application (Bertoa et al., 2006).
Kumar and Goundar (2019) used a heuristics method for
evaluating the usability of mobile learning application.
The suggested method relaying on (Nielsen and Mack,
1994; 1990) heuristic approaches, which used to evaluate
the usability based on preparing list of criteria and check
for their availability, the study was carried out on two
applications at University of the South Pacific. Goal
Question Metrics (GQM), is a method for evaluating
usability of mobile applications suggested by (Saleh et al.,
2015). Its major objective is to assess the usability, to
determine the main issues in user interface, that may lead
to human errors during interaction with mobile
application. The PACMA model is used for evaluating
the usability of two mobile applications for two
universities portals. Az-zahra et al. (2019) used the
PACMAD usability model for evaluating the usability of
three mobile applications used in Indonesia: Tokopedia,
Bukalapak and Shopee. The evaluation performed for
seven aspects as in PACMAD, which include
effectiveness, efficiency, learnability, memorability,
errors, satisfaction and cognitive load. The obtained
results showed that Bukalapak was good in almost all
aspects, then Tokopedia and Shopee (Az-zahra et al.,
2019). Parsazadeh et al. (2018) proposed a usability
evaluation model with the inclusion of timeliness to
evaluate the usability of mobile learning application; the
aim of the study was to construct and validate a usability
evaluation for mobile environment. Questionnaire was
used as a data collection method.

To achieve the study goals the following hypotheses
are developed:

H1: The availability of “Efficiently” attribute of
usability in the PSAU mobile application used by
CBA students is high.
The PSAU mobile application used by CBA
students has high level availability of Effectiveness
attribute of usability.
The PSAU mobile application used by CBA
students has high level availability of Learnability
attribute of usability.
The PSAU mobile application used by CBA
students has high level availability of Memorability
attribute of usability.

H2:

H3:

H4:
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H5: The level of Errors attribute of usability in the PSAU
mobile application used by CBA students is high.

H6: The PSAU mobile application used by CBA
students has high level availability of Cognitive
Load attribute of usability.

H7: The PSAU mobile application used by CBA
students has significant level of Satisfaction
attribute of usability.

Research Methodology

To achieve the study goals, a questionnaire has been
designed based on the dimension of PACMAD usability
model that presented by (Harrison et al., 2013) and used
by (Az-zahra et al., 2019; Saleh et al., 2015), which
measures the usability dimensions that are based on 7
attributes: effectiveness, efficiency, learnability,
memorability, errors, satisfaction and cognitive load. The
study uses a survey-based methodology to obtain data from
the respondents. The questionnaire is divided into two
sections, namely, section A and section B. In specific,
section A comprised 5 statements designed to collect data
about the respondents like the study level, department,
gender, age and type of smartphone. Section B ascertains
the views of the College of Business Administration
students on availability of factors influencing their usability
of the university PSAU mobile application (PSAU App). A
five-point and four-point Likert scale have been used in this
section and the respondents have been required to state the
extent to which they agreed or disagreed with the
statements in the questionnaire. In order to give
interpretations for the obtained results after processing,
Table 1 lists the interval and its weights and description
(Dawes, 2008; Pimentel, 2010). The sample of the study
comprised 137 College of Business Administration students
enrolling for the academic year 2019/2020 at Prince Sattam
bin Abdulaziz University in Saudi Arabia. The
questionnaire was published via web using Google forms to
College of Business Administration students using a simple
random sampling. The Cronbach's alpha test was used to
measure the reliability of questionnaire. SPSS 26 software
was used to conduct the reliability test and T test for
statistical testing. Table 2 provides the value for Cronbach
alpha was 0.901 and reflects high reliability of the
measuring instrument (Taherdoost, 2016).

Table 1: Likert Scale weights

Likert scale 1 2 3 4 5

Interval 1.00-1.79 1.81-2.50 2.51-3.50 3.51-4.50 4.51-5.00

Description Very bad Bad Neither good Good Very good
nor bad

Table 2: Reliability statistics

Cronbach's Cronbach's alpha based

alpha on standardized items N of items

0.901 0.902 20

Results and Discussion

Demographic characteristics of students in this study
are level of study, department, gender, age, level of study
and type of smartphone they use as shown in Table 3.
Based on the demographic information, the majority of
students in second and forth level with ratio (32.8%) and
(29.9%) respectively. Regarding the departments, the
majority of the students (41.6%) and 32.11% are in
public preparation (general department) and in Law
department respectively. In terms of gender and age, the
majority of students (54%) were male, while the age,
majority of students (84%) between 20 and 21-year-old.
In terms of type of smartphones used, the majority of
students (91%) used iPhone.

As mention the previous sections the PACMAD
model has been employed in this study which depends
on six attributes for determine the usability of mobile
application. Usability is generally a relative measure,
means that the usability may different from user to
another, according to context of use, user knowledge and
environment as listed in (Seffah et al., 2006). The
obtained results showed the status of the usability
attributes as reported in the next section.

Efficiency

To reflect the user’s ability to complete goals based on
speed and accuracy (Harrison et al., 2013; Az-zahra et al.,
2014), the efficiency task completion time was indicated
(Frgkjeer et al., 2000). To measure the efficiency three
questions are used as listed in Table 4. As a response to
questionl 37% of respondents requires more than 180
seco completing a task; while 34% of respondents
requires 60-120 sec completing a task using the PSAU
App. When the participants were asked about the time
spent on each page, the majority commented that 38%
need 60 to 120 sec, while 26% of responses need more
than 180 sec. When asked about the number of touches
that they need to perform a task, 44% of the respondents
reported that they need 2 to 3 clicks or touch; while 26%
of respondents need more than 4 clicks to complete a
given task. Descriptive statistics such as the mean,
standard deviation and standard error mean were
calculated for each of the 3 items of the efficiency as
illustrated in Table 4. As shown in Table 4, means of the
items are between 2.14 and 2.54 and the standard
deviation ranges between 1.0091 and 1.051.

Statistically, T test is performed to test the H1
hypothesis “The availability of “Efficiently” attribute of
usability in the PSAU mobile application used by CBA
students is high “. Table 5 shows the P value for testing.
The value is less than 0.05 which means there are
significant differences for all items of efficiency;
therefore, the H1 hypothesis is rejected; and can state the
alternative hypothesis which defined as “The availability
of “Efficiently” attribute of usability in the PSAU mobile
application used by CBA students is not high”.
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Table 3: Information about the respondents

Question Answers Frequency (137) Percent (%)
Study level First year 24 17.50
Second year 45 32.80
Third year 27 19.70
Fourth year 41 29.90
Department General 57 41.60
Law 44 32.11
Accounting 17 12.40
HR 8 5.80
Finical 5 3.60
Management 3 2.20
MIS 2 1.40
Gender Male 74 54.00
Female 63 46.00
Age 20-21 115 84.00
23-25 20 15.00
26 2 1.40
Type of Mobile IPhone 124 91.00
Samsung 7 5.10
HUAWEI 6 4.30

Table 4: Efficiency dimension results

Id Questions for efficiency Less than 60 sec Between 60 to 120 sec Between 120-180 sec  More than 180 sec
FF1 How much time taken to 11 47 29 50
complete given task? 8% 34.3% 21.2% 37%
EFF2  How long taken on each 22 52 28 35
page included in the task 16.1% 38% 20.4% 26%
EFF2  How many clicks (touch) Between 1 -2 Between 2 -3 Between 3 -4 More than 4
to solve the task? 22 60 19 36
16% 44% 14% 26%
Table 5: Descriptive and Statistical Test Results for Efficiency
Id Mean St. Deviation  Std. Error mean t df Sig. (2-tailed) Mean difference
EFF1 2.14 1.0091 0.086 -21.599 136 0.000 -1.861
EFF2 2.54 1.043 0.089 -16.378 136 0.000 -1.460
EFF3 2.50 1.051 0.090 -16.744 136 0.000 -1.504
Efficiency Attribute  2.39 0.901 0.0769 -20.891 136 0.000 -1.60827
Table 6: Effectiveness dimension results
Id Questions for Effectiveness Between 1-2 Between 2-3 Between 3-4 Between 4-5
EFE1 How many steps to finish a given task 18 53 28 38
13% 39% 20% 28%
EFE2 How many tasks have been solved 63 42 15 17
in the predefined time 46% 31% 11% 12%
EFE3 How many errors have been Zero error Between 1-2 Between 2-3 More than 4
occurred during task? 13 56 26 42
9% 41% 19% 31%

In summary, these results show that the efficient
attribute in the PSAU app is available; but the level of
availability is low. The diversity in obtained results may
due some reasons such as the tasks may different, level
of experience in dealing with the PSAU app. In addition
to quality of connection to network, type of the mobile
advice and its specification.

Effectiveness

Effectiveness reflects the ability of wusers to
accomplish goals in certain contexts (Harrison et al.,
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2013; Az-zahra et al., 2019). According to PAMCAD
model, the effectiveness has been measured using three
questions as shown in Table 6. The first one is related to
the number of steps required to complete a given task. The
obtained results show that 39% of respondents required 2-3
steps, while 28% of respondents needs steps, 4-5; and 20%
required 3-4 steps to perform a given task. The second
question which is related to the number of tasks that were
performing during specific time; the produced results are as
follows: 46% can perform 1 to 2 task at a given or specific
time, while 31% can perform 2 to 3 tasks, the others solved
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more than 3 tasks at specific time (23%). The last question
is related to the number of errors that may occur during
performing a task, the highest ratio is as follows: 41% of the
responses, faces 1 to 2 errors, while 31% shows that the
number of errors that may appear are 4 to 5 errors, while
19% shows that the number of errors that may occur 3-4
and zero error has faced 9% of the respondents.

Table 7 shows the descriptive statistics such as the
mean, standard deviation and standard error mean for
each of the 3 items of the effectiveness. The mean for
items is between 2.28 and 3.09 and the standard
deviation ranges between 1.000 and 1.029. The produced
P value of statistical testing is less than 0.005, this leads
to reject the hypothesis H2,” The PSAU mobile
application used by CBA students has high level
availability of Effectiveness attribute of usability” and
accepting the alternative hypothesis which can be
restated as “The PSAU mobile application used by CBA
students has acceptable level of Effectiveness attribute of
usability “. The diversity in obtained results can be
justified by to the natural of the mobile applications
environments as listed in the previous section; where
many factors that may affect the usability of mobile
application such as the quality of connection, device type
and its specification, time of using the application and
the experience of users, all these factors may have their
impact the effectiveness of the mobile application.

Learnability

Learnability attribute measures how simple or easy is
for the user to perform or implement a task for the first
time [12,14]. There are two questions that are used to
measure the learnability as listed in Table 8. In response
to question 1, most of those surveyed have indicated that
26% of the responses are neutral and 20% for (agree,
disagree and strongly disagree) and only 15% of the
respondents positively agree. The second question that is

Table 7: Descriptive and statistical test results for effectiveness

related to the necessary time to learn, in response to this
question the highest rate is 28 and 18% of the respondents
agree and strongly agree with the time which required is
long; while 25% of the respondents are neutral, while
others are 19% disagree and 10% strongly disagree. Table
9 displays the results of statistical test including
descriptive summary and P value as noted the mean for
learnability attribute is 3.06 and 0.61 for standard
deviation. The obtained P value is less than 0.05 this leads
to prove that the hypothesis H3 is rejected; and accepting
the alternative hypothesis which is stated as” The PSAU
mobile application used by CBA students has good level
availability of Learnability attribute of usability. Overall,
these results indicate that the learnability of the PSAU app
is acceptable according to the natural of mobile
computing platform and its limitations.

Memorability

Memorability refers to that user interface is easy to be
memorized if an interaction happened after a period of
inactivity similar to the one happened before the period
(Fenu et al., 2017; Harrison et al., 2013; Az-zahra et al.,
2019) defined the memorability as a measure reflects the
user’s ability to master the use of app effectively. To
measure memorability using PACMAD model two
questions were used the first one was related to the reuse
of the application and second was about the humber of
tasks that a user can performed at the first time.

Table 10 lists results that obtained how the application
is easy to reuse. 28 and 21% agree and strongly agree
respectively, while 25% from responses are neutral and 15
and 12% strongly disagree and disagree respectively.
Regarding the responses about the number of tasks that
may be achieved at the first time use, the neutral and
disagree get the highest ratio with 26% of respondents,
while 20 and 10% agree and strongly agree and 18% from
responses strongly disagree.

Effectiveness factors Mean St. deviation Std. error mean t df Sig. (2-tailed) ~ Mean difference
EFE1 2.28 1.000 0.085 -20.085 136 0.000 -1.715

EFE2 2.37 1.029 0.088 -18.514 136 0.000 -1.628

EFE3 3.09 1.028 0.088 -10.304 136 0.000 -0.905
Effectiveness attribute ~ 2.5839  0.78046 0.06668 -21.237 136 0.000 -1.41606

Table 8: Learnability dimension results

Id Questions for learnability strongly agree Agree Neutral Disagree Strongly disagree
LEA1l Isthe application easy to learn? 20 27 35 28 27

15% 20% 26% 20% 20%
LEA2  The time taken the user to learn is long. 24 39 34 26 14

18% 28% 25% 19% 10%
Table 9: Descriptive and statistical test results for learnability
Learnability factors Mean St. deviation Std. error mean  t df Sig. (2-tailed)  Mean difference
LEA1 2.89 1.332 0.114 -9.748 136 0.000 -1.109
LEA2 3.24 1.240 0.106 -7.167 136 0.000 -0.759
Learnability Attribute 3.0657 0.61482 0.05253 -17.787 136 0.000 -0.93431
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Table 10: Memorability dimension results

Id Questions for memorability Strongly agree Agree Neutral Disagree Strongly disagree
ME1 How easy is to re-use the 29 38 34 16 20

application without help? 21% 28% 25% 12% 15%
ME2 Many tasks achieved at first use. 14 27 35 36 25

10%s 20% 26% 26% 18%

Table 11: Descriptive and statistical test results for memorability
Memorability factor Mean St. deviation  Std. error mean T df Sig. (2-tailed)  Mean difference
ME1 3.29 1.324 0.113 -6.260 136 0.000 -0.708
M2 2.77 1.248 0.107 -11.496 136 0.000 -1.226
Memorability attribute ~ 3.0328 1.17292 0.10021 -9.651 136 0.000 -0.96715

Table 11 reported the descriptive statistical of the
memorability factors. The P value obtained is less than
0.05 this leads to reject the H4 hypothesis which was
“The PSAU mobile application used by CBA students
has high level availability of Memorability attribute of
usability” and accepting the alternative hypothesis by
restate it as “The PSAU mobile application used by CBA
students has accepted level of Memorability attribute of
usability”. In addition, the diversity in responses may be
related to the level of experience as well as to other
factors that affect the usage of mobile applications in
general like the context of use and tasks that perform.
Thus, the memorability PSAU App is not bad.

Errors

Error’s attribute is related to mistakes made by users
during interact with the application (Harrison et al., 2013;
Az-zahra et al., 2019). Three questions have been used to
measure this attribute as they listed in Table 12, the first
one regards the recovering from error; as display in
table; 42% from responses neutral, while 23 and 16%
disagree and strongly disagree. The second question is
related to the error messages that clearly inform user
how to recover the highest response for this question.
31% strongly disagree. The third question is regarding to
the user response easily to recover errors; the highest
response is 29% strongly disagree. The overall average
for this attribute is 2.5 with standard deviation 1.06 and
0.000 for P value as illustrated in Table 13. The
produced P value is less than 0.05 this reflects a
significant difference and leads to reject the H5
hypothesis” The level of Errors attribute of usability in the
PSAU mobile application used by CBA students is high”;
and accepting the alternative hypothesis that can be rested
as “The level of Errors attribute of usability in the PSAU
mobile application used by CBA students is low”.

Cognitive Load

This attribute determines the level of cognitive
processing that the user needs to use the application.
(Harrison et al., 2013; Az-zahra et al., 2019). To measure
the cognitive load five questions have been used, as
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listed in Table 14. The highest response is neutral with
24% for the first question and the next is strongly
disagree with ratio 22%, where the question is related to
achieve the task within a given time. The second
question is about affection the errors user workload,
response to this question indicated that 32 and 30% they
agree and strongly agree, while other responses are 25%
for neutral and 13% for disagree and strongly disagree.
The response to question three indicated that 33 and 19%
from respondents agree and strongly agree with the
question, while 23% from respondents are neutral. In
response to question four the highest response is 32%
neutral and 28% agree with this question. The last
question, which is related to the time taken to response
from application, in response to this question; the
highest response is 37% indicated that the time is
between 60-120 sec, while 28% of the responses
indicated that the time less than 60 sec, these are the
highest responses that have been obtained.

Table 15 reported the results of statistical test
including descriptive summary and P value. The mean for
cognitive load attribute is 3.14 and 0.69552 for standard
deviation. The P value that obtained is less than 0.05
which indicated that there is a significant difference, this
leads to reject the H6 hypothesis which was “The PSAU
mobile application used by CBA students has high level
availability of Cognitive Load attribute of usability.; and
accepting the alternative hypothesis that indicated that the
cognitive load of the PSAU app is acceptable.

Satisfaction

This attribute measures the comfort and acceptability
of the work systems to its users; two questions are used
to measure this attribute (Harrison et al., 2013). Table 16
lists the obtained results after processing the data. In
response to question 1 has indicated that 25% from
responses agrees with using the application, while the
rest of responses are diverse or varies between disagree
and strongly disagree and neutral and strongly agree
respectively. In response to question 2 the majority of
participants are neutral and strongly disagree. The
descriptive summary about the obtained results and P
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value are illustrate in Table 17. The P value that
produced indicated that there is significant differences,
which leads to rejected the H7 hypothesis that was “The
PSAU mobile application used by CBA students has
significant level of Satisfaction attribute of usability”;

and accepting the alternative hypothesis by restated it as
“The PSAU mobile application used by CBA students
has acceptable level of Satisfaction attribute of
usability”. Overall, these results have indicated that the
satisfaction of students to PSAU app is not bad.

Table 12: Errors dimension results

Id Questions for errors Strongly agree Agree Neutral Disagree Strongly disagree
ER1 Is the application help 10 15 58 32 22
user to recover from error 7.3% 11% 42% 23% 16%
ER2 Is the error messages clearly 8 26 31 29 43
inform user how to recover? 6% 19% 23% 21% 31%
ER3 Is the user response easily and 11 17 33 36 40
and quickly to recover errors? 8% 12% 24% 26% 29%
Table 13: Descriptive and statistical test results for errors
Errors factor Mean St. deviation Std. error mean t df Sig. (2-tailed) Mean difference
ER1 2.70 1.094 0.093 -13.903 136 0.000 -1.299
ER2 2.47 1.272 0.109 -14.103 136 0.000 -1.533
ER3 2.44 1.254 0.107 -14.585 136 0.000 -1.562
Errors Attribute 2.5353 1.06055 0.09061 -16.165 136 0.000 -1.46472
Table 14: Cognitive load dimension results
Id Questions for cognitive load Strongly agree Agree Neutral Disagree Strongly disagree
COG1 Isthe user achieved all 17 29 33 28 30
given task within time? 12% 21% 24% 20% 22%
COG2 s the user workload affected 41 44 34 11 7
by error during task? 30% 32% 25% 8% 5%
COG3 Isthe user mental effort 26 45 32 19 15
increased during task? 19% 33% 23% 14% 11%
COG4  Is the user performance 17 39 44 16 21
was stable during tasks? 12% 28% 32% 12% 15%
COG5  How much time taken by Less than 60 sec  Between 60-120 Between 120-180 More than 180

user to respond? 38 51 16 32
28% 37% 12% 23%
Table 15: Descriptive and statistical test results for cognitive load
Cognitive load factor Mean St. deviation  Std. error mean t df Sig. (2-tailed) Mean difference
cocl 2.69 1.116 0.095 -13.775 136  0.000 -1.314
COG2 2.82 1.330 0.114 -10.409 136  0.000 -1.182
COG3 3.74 1.126 0.096 -2.731 136  0.007 -0.263
COoG4 3.35 1.246 0.106 -6.102 136  0.000 -0.650
COG5 311 1.229 0.105 -8.482 136  0.000 -0.891
Cognitive load Attribute 3.1401 0.69552 0.05942 -14.470 136  0.000 -0.85985
Table 16: Satisfaction dimension results
Id Questions for satisfaction Strongly agree Agree Neutral Disagree Strongly disagree
SAl How the users feel when 19 34 26 29 29
using the application? 14% 25% 19% 21% 21%
SA2 Are the users satisfied 12 20 41 30 39
with the application? 9% 15% 30% 22% 28%
Table 17: Descriptive and statistical test results for satisfaction
Satisfaction St. Std. error Sig. (2 Mean
factors Mean deviation mean t df -tailed) difference
SAl 2.89 1.365 0.117 -9.514 136 0.000 -1.109
SA2 2.53 1.255 0.107 -13.753 136 0.000 -1.474
satisfaction Attribute 2.7080 1.24062 0.10599 -12.189 136 0.000 -1.29197
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Table 18: Statistical test for all dimensions of usability

Usability deviation Mean St. deviation Std. error mean t df Sig. (2-tailed)  Mean difference
Efficiency 2.3917 0.90107 0.07698 -20.891 136 0.000 -1.60827
Effectiveness 2.5839 0.78046 0.06668 -21.237 136 0.000 -1.41606
Learnability 3.0657 0.61482 0.05253 -17.787 136 0.000 -0.93431
Memorability 3.0328 1.17292 0.10021 -9.651 136 0.000 -0.96715

Errors 2.5353 1.06055 0.09061 -16.165 136 0.000 -1.4647
cognitive load 3.1401 0.69552 0.05942 -14.470 136 0.000 -0.85985
Satisfaction 2.7080 1.24062 0.10599 -12.189 136 0.000 -1.29197
Usability 2.7797 0.72967 0.06234 -19.575 136 0.000 -1.22033

Table 18 indicates a summary of the results. The
highest mean is 3.3 for the cognitive load dimension, the
learnability and memorability dimensions are with the
mean 3.0. The lowest mean is 2.4 for the efficiency
dimension. Therefore, the obtained outcomes have
demonstrated that the status of each attribute with a vary
level of availability. Obtained results have proved that
the usability is a relative measure, where the usability
varies from user to user according variety of factors.

The main contribution of this study can be
summarized as the followings:

First: The status of usability attributes of PSAU
mobile applications

Highlights the major issues that face the usability of
mobile  applications in  higher  educational
institutions in KSA, providing feedback to mobile
applications’ designers and developers, regarding
the issues that are needed to be enhanced and
improved, guidelines that assist the mobile
applications developers and designers to develop
applications with good quality

Conclusion

The main goal of the current study is to examine the
extent to which the usability attributes, namely;
effectiveness, efficiency, learnability and memorability,
satisfaction, errors and cognitive load of PSAU mobile
application exist among students who were enrolled in
College of Business Administration (CBA) at Prince
Sattam Bin Abdullaziz University for the academic year
2019-2020. To achieve the goals of the study a survey-
based methodology was used to obtain data from the
respondents based on the dimensions of PACMAD
usability model. The results of this investigation have
stated the current status of the usability of PSAU
mobile applications is acceptable; furthermore, the
results of this research supported the idea that the
usability is a relative measure, as it varies from user to
another user according several factors. This study
contributes to the literature of usability evaluation of
mobile application at higher educational institutions in
KSA. In addition to this, the results of the study provide
developers and designers of mobile with insights on the
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usability issues of the mobile applications. Future studies
may consider other various samples such as different
colleges and universities as well as developing new
methodologies to evaluate the usability.

Acknowledgment

The author would like to thank Prince Sattam bin
Abdulaziz University for sponsoring and supporting the
preparation and publication of this research paper
throughout the “Specialized Research Grant Program”
under the Research Number 2020/02/17279. The author
would like also to express his utmost appreciation to the
Dean of Deanship of Scientific Research (DSR) and the
staff in the DSR for their kindness and assistance during
the processing and conducting this research.

Ethics

This article is original and contains unpublished
material. The corresponding author confirms that all of
the other authors have read and approved the manuscript
and no ethical issues involved.

References

Az-zahra, H. M., Fauzi, N., & Kharisma, A. P. (2019,
September).  Evaluating E-marketplace Mobile
Application Based on People at the Center of Mobile
Application Development (PACMAD) Usability
Model. In 2019 International Conference on
Sustainable Information Engineering and Technology
(SIET) (pp. 72-77). IEEE.
https://doi.org/10.1109/SIET48054.2019.8986067

Bertoa, M. F., Troya, J. M., & Vallecillo, A. (2006).
Measuring the usability of software components.
Journal of Systems and Software, 79(3), 427-439.
https://doi.org/10.1016/j.jss.2005.06.026

Brooke, J. (1996). SUS: a “quick and dirty'
usability. Usability evaluation in industry, 189.

Dawes, J. (2008). Do data characteristics change
according to the number of scale points used? An
experiment using 5-point, 7-point and 10-point
scales. International journal of market research,
50(1), 61-104.
https://doi.org/10.1177/147078530805000106



Mohammed Hameed Afif / Journal of Computer Science 2021, 17 (3): 275.283
DOI: 10.3844/jcssp.2021.275.283

Fenu, G., Marras, M., & Meles, M. (2017). A learning
analytics tool for usability assessment in moodle
environments. Journal of e-Learning and Knowledge
Society, 13(3). https://mww.learntechlib.org/p/180986/

Frogkjeer, E., Hertzum, M., & Hornbak, K. (2000, April).
Measuring usability: are effectiveness, efficiency
and satisfaction really correlated?. In Proceedings of
the SIGCHI conference on Human Factors in
Computing Systems (pp. 345-352).
https://doi.org/10.1145/332040.332455

Harrison, R., Flood, D., & Duce, D. (2013). Usability of
mobile applications: literature review and rationale for
a new usability model. Journal of Interaction
Science, 1(1), 1. https://doi.org/10.1186/2194-0827-1-1

Hashim, A. S., & Ahmad, W. F. W. (2016). Usability
factors that influence effectiveness of mobile learning
management system (MLMS) for secondary schools
in Malaysia. In2016 IEEE Conference on e-
Learning, e-Management and e-Services (IC3e) (pp.
6-11). https://doi.org/10.1109/1C3e.2016.8009031

Jake-Schoffman, D. E., Silfee, V. J., Waring, M. E.,
Boudreaux, E. D., Sadasivam, R. S., Mullen, S. P,
& Pagoto, S. L. (2017). Methods for evaluating the
content, usability and efficacy of commercial mobile
health apps. IMIR mHealth and uHealth, 5(12),
€190. https://doi.org/10.2196/mhealth.8758

Kortum, P., & Sorber, M. (2015). Measuring the usability
of mobile applications for phones and tablets.
International ~ Journal of  Human-Computer
Interaction, 31(8), 518-529.
https://doi.org/10.1080/10447318.2015.1064658

Kumar, B. A., & Goundar, M. S. (2019). Usability
heuristics for mobile learning applications. Education
and Information Technologies, 24(2), 1819-1833.
https://doi.org/10.1007/s10639-019-09860-z

Moumane, K., Idri, A., & Abran, A. (2016). Usability
evaluation of mobile applications using 1SO 9241
and 1SO 25062 standards. SpringerPlus, 5(1), 548.
https://doi.org/10.1186/s40064-016-2171-z

Nielsen, J., & Mack, R. L. (Eds.). (1994). Usability
inspection methods (Vol. 1). New York: Wiley.
https://doi.org/10.1145/259963.260531

283

Nielsen, J., & Molich, R. (1990, March). Heuristic
evaluation of user interfaces. In Proceedings of the
SIGCHI conference on Human factors in computing
systems (pp. 249-256). ACM.
https://doi.org/10.1145/97243.97281

Parsazadeh, N., Ali, R., Rezaei, M., & Tehrani, S. Z
(2018). The construction and validation of a usability
evaluation survey for mobile learning environments.
Studies in Educational Evaluation, 58, 97-111.
https://doi.org/10.1016/j.stueduc.2018.06.002

Pimentel, J. L. (2010). A note on the usage of Likert
Scaling for research data analysis. USM R&D
Journal, 18(2), 109-112.
https://www.researchgate.net/profile/Jonald-
Pimentel/publication/331231816_A _note_on_the_us
age_of Likert_Scaling_for_research_data_analysis/I
inks/5f82ff6592851c14hbcbe847d/A-note-on-the-
usage-of-Likert-Scaling-for-research-data-
analysis.pdf

Sagar, K., & Saha, A. (2017). A systematic review of
software usability studies. International Journal of
Information Technology, 1-24.
https://doi.org/10.1007/s41870-017-0048-1

Saleh, A., Isamil, R. B., & Fabil, N. B. (2015). Extension
of Pacmad Model for Usability Evaluation Metrics
Using Goal Question Metrics (Ggm) Approach.
Journal of Theoretical & Applied Information
Technology, 79(1).

Seffah, A., & Metzker, E. (2004). The obstacles and
myths of usability and software engineering.
Communications of the ACM, 47(12), 71-76.
https://doi.org/10.1145/1035134.1035136

Seffah, A., Donyaee, M., Kline, R. B., & Padda, H. K.
(2006). Usability measurement and metrics: A
consolidated model. Software quality journal, 14(2),
159-178. https://doi.org/10.1007/s11219-006-7600-8

Taherdoost, H. (2016). Validity and Reliability of the
Research Instrument; How to Test the Validation of
a Questionnaire/Survey in a Research. International
Journal of Academic Research in Management
(NARM), 5(3) 28-36,
https://doi.org/10.2139/ssrn.3205040



