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Abstract

Keywords

Background and aims: Websites are becoming the key for organizational
survival in the global competition. Meanwhile, the university websites are Mental workload
considered as a necessary tool for the reflection of research activities, and they
must have a structure to respond to the needs of users. Otherwise, users can
suffer from mental pressures due to the design and complexity of the system. Usability scale

The purpose of this study was to evaluate the relationship between the research Human-computer interaction
centers’ system usability of Shiraz University of Medical Sciences, and users'

mental workload in three tasks of sending, reviewing and supervising the

research projects.

System

Methods: In this descriptive-analytic cross-sectional study, 35 faculty members

of Shiraz University of Medical Sciences have participated. The data were

collected by three questionnaires: NASA-TLX, System Usability Scale and

Nilsson, for evaluating the mental workload and usability. Data analysis was

done through 21SPSS. Received: 2019/07/05
Results: 60% of the participants were women. The SUS for all three tasks was Accepted : 2020/02/25
lower and equal to 50. The average total score of NASA-TLX was 49.8 and based

on this score, the highest and lowest scores were related to the performance

and physical effort. The relationship between the NASA-TLX index and the

final score of SUS was significant (p <0.001). Using Nilsson's questionnaire,

it was concluded that in redesigning the system, it is necessary to modify the

efficiency and flexibility dimensions.

Conclusion: The results showed that by increasing the usability of the system,
the workload will be reduced. It is suggested that, as an important feature in
improving the human-computer interaction, more consideration should be
given to usability in the software systems’ design.
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EXTENDED ABSTRACT

INTRODUCTION

Websites and systems are becoming the
key to the organization’s survival in global
competition. An organization’s website can
portrait the perspective and values of that
organization (1). Because of its many benefits,
such as organizing, exchanging, interacting, and
reducing the time to access information, it holds
the largest possible amount of information
based on the organizations goals. Thus, the
proper design of a website and its systems can
enhance its success in increasing its usability,
revisiting the site, trusting and improving the
users’ performance, and conversely, its poor
design can eventually lead to the website’s
failure (2). One of the solutions that have been
proposed and developed to simplify the use of
systems and adapt them to the needs of users,
is the usability issue. According to the ISO
9241’s definition, usability is the value that a
product can be used by certain users to achieve
a certain goal and besides the effectiveness and
efficiency, user satisfaction should be achieved
(3). Usability tests are used to measure the
usability of a product or system, which can be
carried out in a variety of ways, including the
System Usability Scale (SUS) questionnaire
(4). Nielsen’s (1990) method is also one of the
most famous usability methods in which, 3-5
evaluators will be assigned to examine the
connection of the user, and judge its compliance
based on the standard principles (5). Due to the
design and complexity of the work, users may
experience psychological problems while they
are using the system and website. Therefore, web
designers tend to use mindfulness assessment
techniques to collect the user’s feedbacks. In
cognitive and ergonomic psychology, mental
workload refers to the amount of perceived effort
caused by a particular activity (6). Generally
speaking, mental and objective methods can be
considered as important methods for evaluating
the workload in a system. One of the most
well-known tools with a mental approach, is
the NASA-TLX index, which is completed by
the operator in the form of a questionnaire (7).
Most of the studies, especially in the field of
ergonomics, have taken the idea that the mental
workload can hurt the users’ performance. In the
context of website and system design, the mental
workload is regarded as an important criterion
for designing. Examining people’s interactions
with computers and other technologies, should
be considered as an important issue. Improper
system design can cause a lot of mental workload
for wusers (8). Organizations, universities,

educational, and research centers around the
world, take advantage of the internet potentials
to develop and complete their knowledge.
Therefore, university websites are considered as
an essential platform for reflecting researches,
educational and administrative activities (9).

The Research Management System has been
launched as a comprehensive tool in many
universities in the country, which enables
researchers to go through research processes
in less time. Accordingly, not only the speed of
research project progress will be increased, but
also organizational bureaucracies for carrying
out the implementation stages including sending,
reviewing, judging, project status of a research
project, dissertation, article, and other cases in
the office of the vice-principal researcher, will
be facilitated. Due to the importance and few
studies on this area of research, this study was
conducted to investigate the relationship between
the Research Management System usability of
Shiraz University of Medical Sciences and the
users mental workload, considering the three
tasks of sending, reviewing, and supervision of
the research projects.

METHODOLOGY

In this descriptive-analytic cross-sectional
study, 35 faculty members of Shiraz University of
Medical Sciences have participated. Studies show
that 8 to 25 samples will be sufficient for testing
the usability (10).

The inclusion criteria, were all faculty
members who performed all the three tasks
of submitting, reviewing, and supervising the
project at least once in the last year. The data
collection tools included three questionnaires of
mental loading index, system usability scale, and
Nilsson questionnaire for mental loading and
applicability.

1. The NASA Task Load Index is a popular
technique, subjective and multidimensional
assessment tool that rates the perceived workload
to assess a task, system, or team’s effectiveness
or other aspects of performance. NASA-
TLX uses six questions to assess the mental
demand, physical demand, temporal demand,
performance, effort, and frustration. Each of
these scales is characterized by definitions such
as low/high. That is, the lowest score is zero
and the highest score is 20. To calculate the
mental load, from the obtained values of the six
dimensions of the questionnaire, the average
is obtained and the number is multiplied by 5,
and the final score (in the range of 1 to 100) is
indicative of the overall mental workload. The
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score that is closer to 100, indicates a higher
mental workload (11). This scale has been used
in various fields, including aviation, healthcare,
and other complex socio-technical fields (11).
The validity and reliability of this questionnaire
has been confirmed in Iran by Mohammadi et
al. (12).

2. The System Usability Scale (SUS)
questionnaire is simple and gives a global view
of subjective assessments of usability. It consists
of a 10 sentence questionnaire with five response
options for respondents; from strongly agree
[1] to strongly disagree [5]. The sentences are
alternately positive and negative, respectively.
To calculate, the odd sentences were subtracted
from 1 and the even sentences are subtracted
from 5, and their sum is multiplied by 2.5, which
is a number between 1 and 100. The closer this
number is to 100, the better the usability is. Diant
et al. Obtained the Cronbach’s alpha coeflicient
of the questionnaire as 0.79, and the reliability
coefficient as 0.96 (13).

3. The Nielsen heuristic evaluation, is a
“discount usability engineering” method for
evaluating the users interfaces to find their
usability problems. This method uses 10 key
components to evaluate the information system,
that includes: visibility of the system’s status, the
match between the system and the real world, user
control and freedom, consistency and standards,
error prevention, recognition rather than recall,
flexibility and efficiency of use, aesthetic and
minimalist design; it helps the users recognize,
diagnose, and recover from errors, help, and
documentation (5).

In this study, three experts including a medical
informatics master, information technology
master, and one faculty member familiar with
information systems, performed the Nielsen
evaluation. To complete the questionnaires,
participants were asked to enter all the three user
environments and complete the questionnaire
after each step. Data analysis was done through
the SPSS software 21.

RESULT

Based on the analysis, 60% of the participants
were female, and the average work experience
was 5 years, ranging from 1 to 20 years. The
SUS for all three tasks of sending, reviewing and
supervision of the research projects, was lower
and equal to 50. This value indicates that the
usability of the system is low. Of these, the score
associated to the task of supervising the project
is the highest. According to the one-way analysis
of variance, no significant relationship was found
in the system usability, between the three tasks
of sending, reviewing and supervision of the
research project in Pazhoheshiar system (p =
0.8). The average total score of NASA-TLX was
49.8. The score was obtained on a scale of 0 to
100, which indicates a relatively high workload,
and based on this, the highest and lowest scores
were related to the performance and physical
effort, respectively. The relationship between
the NASA TLX index and the final score of SUS
was significant and negative (p <0.001). This will
reduce the workload by increasing the usability
of the system.

The relationship between the NASA TLX
index and the final SUS number is significant and
negative (0.001). Thus, by increasing the usability
of the system, its workload will decrease as well.
The relationship between SUS and NASA-TLX
index subsets, which was obtained by Pearson’s
correlation coefficient is presented in Table 1. The
two dimensions of mental effort and frustration,
are significantly related to the SUS questionnaire.
That is, as the applicability decreases, the user’s
frustration and stress increases significantly.
The T-Test analysis indicated that there was no
significant relationship between gender and the
usability score with the NASA-TLX index.

Among the ten options for the Nielsons
method, there was no significant relationship
between the three tasks of sending, judging, and
monitoring. However, among the 10 components,
the highest mean is related to flexibility and
efficiency of use (3.2 £0.9), and the lowest mean

Table 1: Relationship between NASA-TLX and SUS

NASA -TLX Scales - ,SUS

Pearson correlation coefficient P-value
Mental Demand -0.43 0.001*
Physical Demand -0.01 0.87
Temporal Demand -0.18 0.08
Performance 0.08 0.4
Effort 0.11 0.2
Frustration -0.50 0.001*
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is related to the diagnosis instead of the reminder
(1.6 +1.4).

DISCUSSION

This study was aimed to investigate the
mental workload and applicability of the research
management system of Shiraz University of
Medical Sciences. The results showed that the
average applicability score is less than 50, and this
value represents the low usability of the system.
Applicability is considered as a qualitative feature
in website and system designing (14). It seems that
modifying and redesigning the system based on
ergonomic principles, can be useful in improving
the employee’s performance. A review of related
literatures, suggested that ergonomic principles
in the designing of websites, such as information
grouping based on format, feedback, readability,
conclusion, minimum activity, flexibility and
the user’s experience, play an important role in
the usability of websites (15). The results of a
study by Agharezaei and his colleagues, showed
that the laboratory information system used in
some hospitals of the country, has many usability
problems and if it is not solved, it will lead to
performance deficiency, error increase, and
user confusion (16). It should be noted that the
applicability assessment has been performed by
different methods. The discrepancy is mainly due
to the different choice of methods. The system’s
design is also carried out based on different
standards. According to the results of the
NASA-TLX questionnaire, the overall average
score of this study’s mental workload was 49.8,
between the scales of 0 to 100, which indicates a
relatively high workload. Pachanka et al. (2019)
examined the mental workload of users of the
individual health care system, using the NASA-
TLX questionnaire. The results were in line with
this study and showed that the improper design
imposes a high level of workload on users (17).
In the study of examining the dimensions of
the questionnaire in this study, it seems that the
inefliciency of the system imposes the highest
amount of workload on the individual, and as
the person does not bear any special physical
effort, the lowest score is assigned to this
dimension. It is worth mentioning that according

to Nielsons assessment conducted by experts,
the flexibility and efficiency of use, assign the
highest score respectively. The big problems
attributed to Nilsson’s definition, should be taken
into consideration and should be modified. In
the present study, the relationship between the
NASA-TLX index and the SUS questionnaire
score was significant (0.001). In another study
by Lango, no significant relationship between
the SUS questionnaire and the NASA-TLX
questionnaire was found, which could be derived
from different environments (8). The pearson’s
correlation coeflicient indicated that there was a
significant relationship between SUS and the two
dimensions of mental effort and frustration. This
means that as the usability decreases, frustration
and stress increase. Therefore, it is essential
to take basic steps to identify the factors that
increase frustration and stress, to improve the
system’s usability.

In this study, a questionnaire was conducted
to collect data, so some people may have refused
to provide an accurate answer. For further
researches, it is recommended that for the future
studies, interviews could be used to compare and
contrast the results of the questionnaires.

CONCLUSIONS

Theresearchfindingsshowedthatbyincreasing
the usability of the system, the workload will
decrease as well. It is recommended that all the
modifications in the later versions of the system
should be corrected. The use of identified cases
in designing similar systems should be prevented
too. Therefore, applicability should be considered
as an important design criterion in improving the
human-computer interaction.
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