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Abstract— In this paper, five-point Likert scale-
based user acceptance analytical model for
evaluation of a journal management web
application is presented. The Journal Management
Web Application (JMWA) being evaluated was
developed for a case study Journal of Research
and Innovations in Engineering (JORIE) University
of Uyo. As at the time of the test, JORIE does not
have a functional website and journal article
submission was done via email. Consequently,
the user acceptance test compares the present
JORIE manual management approach with an
automated Journal Management Web Application
(JMWA) that was developed to address the
prevailing  shortcomings of the manual
management approach. Detailed analytical model
was developed based on 5-point Likert scale
response of the tester involved in the evaluation
of the web application. The results gave average
percentage acceptability of 90 for ‘Notification of
events through SMS and email’ . There is also
average percentage acceptability of 100 for
submission process simplicity and
straightforwardness as well as average
percentage acceptability of 73.89 for the efficiency
and simplicity of the peer review management by
editors. The Model View Controller (MVC)-based
system for JORIE achieved an average percentage
acceptability of 90 against 10 for unacceptability
for the time saving deeplink mechanism that
enable authors and reviewers easy access to
submission statuses and peer-review assignment
without undergoing the login procedure. Again,
the MVC-based system for JORIE proved to be
user friendly with the average percentage
acceptability of 100 and an overall acceptability
percentage of 88.11% against 10.39 percentage
unacceptability.  Similarly, the  steps/tasks

reduction statistical results show that the MVC-
based system for JORIE recorded roughly 40%
reduction in workload for the authors, 42.86% for
the editor-in-chief, 50% for section editor and 75%
for reviewers culminating in an overall system
efficiency of 51.97% as compared to the manual
editorial workflow.

Keywords— User Acceptance Test, Five-Point
Likert Scale, Web Application, Analytical Model,
Journal Management

1. Introduction

In Nigeria today, most of the journals including Journal of
Research and Innovations in Engineering (JORIE)
University of Uyo are employing the manual and/or semi-
automated publishing procedures which has to do with
manual submission, tracking and management of the
publishing process. As a result of these, authors and
researchers experience varying degree of difficulties in
submitting their research articles for publication [2,3,4,5] .
Those that submitted journal articles for publication often
complained of missing manuscript due to mix-ups during
submission or after submission and inability to check the
status of their submissions without having to log in to their
dashboard. As a result of administrative heavy manual
workload and attendant longer reviewing process, journal
authors experience longer publishing circles.

Globally, aside the problems associated with the
manual or semi-automated journal management processes,
existing journal management systems lack simplified and
much straightforward means of accessing submission status
by the authors and completing review assignments by the
reviewers. Also, there is no backup communication channel
between the collaborators (authors, reviewers, editors, etc.)
of the system especially in an event the recipient is offline,
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email address is not monitored or emails are erroneously
flagged as spam hence depriving the users of the existing
systems the convenience of instance notification on their
mobile devices. In addition, existing systems are not
equipped with discussion forums which as a result deprive
journal managers, authors, students and the greater research
communities the avenue of solidarity, knowledge sharing
and providing timely resolution of issues and concerns.

Essentially, these problems are to be solved by the
development of an Model View Controller (MVC) journal
management system [6,7,8,9,10] that not only automate the
different aspects of journal management and publication
processes, but also provide a mechanism that ensures
seamless access to submissions status and review
assignments by the authors and reviewers respectively,
journal discussion forum as well as integrating SMS
gateways for real-time notifications on mobile devices.

Importantly, computer and related technologies have
been used to address several problems in diverse fields
[11,12,13,14,15,16,17,18,19,20,21,22].  Specifically, the
internet and related web-based solutions have been
developed to address various challenges in such ways that
the solution gives global visibility and access [23, 24 ,25,
26, 27, 28, 28, 30, 31,32, 33, 34, 35 36,
37,38,39,40,41,42,43,44]. However, it is required that such
technology-based solutions system should be evaluated
before [45,46,47] and after the solution development
[25,26]. Accordingly, after the journal management
platform is developed, it is appropriate to conduct user
acceptance test [48,49,50,51,52,53] to ascertain to what
extent the users are satisfied with the system. Accordingly,
in this paper, five-point Likert scale-based user acceptance
analytical model for evaluation of a journal management
web application is presented,[54,55,56,57]. The detailed
procedure and mathematical expressions for the five-point
Likert scale-based user acceptance analytical model are
presented along with sample numerical example to
demonstrate how the model is employed in the evaluation
of a case study JORIE web application.

2.0 Methodology

The goal of this paper is to present user acceptance
evaluation model for a Journal Management Web
Application (JMWA). However, a summary of the key
requirements specifications of the journal management web
application are presented first and then the analytical model
for user acceptance evaluation of the web application is
then presented. Specifically, the Journal Management Web
Application (JMWA) being evaluated was developed for a
case study Journal of Research and Innovations in
Engineering (JORIE) University of Uyo. As at the time of
the test, JORIE does not have a functional website and
journal article submission was done via email.
Consequently, the user acceptance test compares the
present JORIE manual management approach with an
automated Journal Management Web Application (JMWA)
that was developed to address the prevailing shortcomings
of the manual management approach.

2.1 Summary of the key requirements specifications and
salient features of the journal management web
application being evaluated

Thorough requirement engineering process was conducted
to capture essential user and system requirements for the
Journal Management Web Application (JMWA). A
summary of some key aspects of the resultant requirement
specifications for the journal management web application
are presented as follows.

A. The system should provide facility for user
registration and authentication.

i. Create a form where users can register
and create their profile.

ii. Create a form where users can login,
change passwords and reset forgotten
password.

iii. The system should enable users to request
to join the editorial board.

B. The system should provide facilities for accessing
published articles

i. The system should provide interface for
displaying published articles.

ii. The system should provide mechanism
for searching and downloading published
articles of interest.

C. The system should provide feature for submitting
new article for publication.

i. The system should provide form for
article submission.

ii. The system should notify the author as
his/her submission goes through the
different editorial stages.

iii. The system should provide mechanism
for  accessing  submission  status
seamlessly.

D. The system should provide facility for carrying out
editorial processes on the submitted articles.

i. The system should notify the Editor-In-
Chief of the submitted articles.

ii. The system should provide interface for
reviewing the submitted article and
subsequent editorial assignment.

iii. The system should notify the editor of
his/her editorial assignment.

iv. The system should provide interface for
editors to carry out their editorial
assignment.

v. The system should enable editors to
assign reviewers, accept/reject articles
based on reviewers’ recommendation
(permission required) and schedule same
for publication (permission required).

vi. The system should provide mechanism
for rating reviewers’ review and
recommendations by the editor.

E. The system should provide interface for carrying
out peer-review process

i. The system should notify reviewers of
their review request.

ii. The system should allow the reviewers to
accept/reject the review request.
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iili. The system should enable reviewers
review and make recommendations on
the assigned article.

F. The system provide interface for managing
volumes, issues and publication.
i. Editor-In-Chief or Editor (based on

permission) should be able to create
volumes and issues, assign accepted
articles to it and  subsequently
publish/unpublish it.
ii. The system should notify all users of
newly published articles.
G. The system should provide discussion forum for
collaboration and sharing of ideas among users.

There are several salient features of the journal
management web application that is being evaluated. The a

Journal Management Web Application (JMWA) was
developed using Model View Controller (MVC) approach
with major focus to address the limitations of the existing
journal management systems, which includes difficulties in
accessing status of submitted articles by the authors,
difficulties in accessing invitations for review by the
registered reviewers, ineffective notification system and
inefficient or non-availability of collaborative platform.
Notably, the JMWA is MVC-based and designed with
secured deep-link access facility that enables it to be very
user-friendly, encourage timely collaborations, and affords
more convenient and prompt access to requisite resources.
A summary of the comparison of the editorial tasks at each
step between a typical manual journal management system
and the automated Journal Management Web Application
Being evaluated in this paper is presented in Table 1.

Table 1: Editorial tasks comparison at each step between manual and automated systems

Actors Tasks Estimated Steps
Manual System Automated System
. . . . . . i. System
Authors Manuscript i. Physical mail, email or physical
Submission submission
L . . i. Access manuscript status
Authors fﬁggﬂlssmn status | . SRt:E:a:ltedly query EIC for submission from system at any point
ii. Receives status response from EIC In time.
through manual means*
Authors Review Feedback | i. Receive manuscript review feedback I Re-submit _ revision o
camera-ready version
from SE or EIC, send throuah svstem
acknowledgement through manual gn sy
means*
ii. Re-submit revision or camera-ready
version through manual means*
o . . . . i. Receive through system
cE:ﬂlig}r—m— Ir\(/elsgilxj/zmpt i E]r:iTll (and download) or physical ii. Assess manuscript
: .. . iii. Send rejection notice to
assessment, ii. Assess manuscript h .
decision, assign to |iii. Send rejection notice to author or author o assign
o T . manuscript to SE through
section editor assign manuscript to SE svstem
iv. Wait for acknowledgement from Y
author or SE
Section Receive i. Send assignment confirmation to EIC ! é\ssgss manuscript h
Editors (SE) | manuscript through manual means* Il. Send rejection o _author
' " . or forward rejection
assessment  and | ii. Assess manuscript - .
. - . decision to EIC or assign
decision iii. Send rejection notice to author or . .
forward rejection decision to EIC or manuscript to_ reviewers
. . - through the system
assign  manuscript to  reviewers
through manual means*
iv. Wait for confirmation from author,
EIC or reviewer
. . . . . . i. Evaluates manuscript and
Reviewers Manuscript i. Send assignment conflrmatlon to SE record comments through
evaluation  and through manual means
.. . the system
comments ii. Evaluates manuscript
iii. Compile comment and
recommendations to SE through
manual means*
iv. Wait for SE confirmation
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Section Review
Editors (SE) | reviewer’s manual means*

recommendation

manual means*
iv. Wait for author
confirmation

. Receives reviewer comments though

comments and | ii. Send review comment confirmation to
reviewer through manual means*

or decision iii. Send revision request or rejection or
acceptance notice to author or forward
recommendation to EIC through

revision request

v. Receives author revision or camera-
ready version, send confirmation to
author through manual means*

vi. Initiate another review
schedule for publication in an issue.

i. Receives reviewer
comments though system

ii. Send revision request or
rejection or acceptance
notice to author or
forward recommendation
to EIC through the
system

iii. Receives revision or
camera-ready version
from author through the
system and initiate
another review round or
schedule for publication

round or in an issue.

Editor-in-
Chief (EIC) | recommendation

receive, decision ii. Send review

means*

Review i. Receive review recommendation from
SE through manual means*

recommendation
confirmation to SE through manual

i. Receive through system

ii. Assess manuscript

iii. Send rejection notice to
author or assign
manuscript to  section

iii. Communication recommendation to editor (SE)
author through manual means*
* through email, physical mail, phone or physical contact
2.2 The User Acceptance Analytical Model for the PAay = PA,nt + PA; c

Journal Management Web Application av= 2 )
The goal of the user evaluating is to demonstrate that the where PA, =  percentage acceptability of each test case
built system meets the pre-defined criteria and will run using just non-neutral testers, PA; = percentage
smoothly and affectively once deployed. For calculating the acceptability of each test case considering all testers.
percentage acceptability of each test case using just non-

. PUpne + PU,

neutral testers, Equation 1 was used. PUav = — (6)

PApne = X100% (1)

TT —TN
The percentage unacceptability of each test case
considering only testers who were non-neutral is calculated
using Equation 2.

PU, . = X100% (2)

TT —TN
The percentage acceptability of each test case considering
all testers is calculated using Equation 3.

PA—TSX100‘V 3
t =TT 0 ()

The percentage unacceptability of each test case
considering all testers is calculated using Equation 4.

LS
PU; = — X 1009 4
(= 17 X100% (4)

where, TS is the total number of the two highest scores,
strongly satisfied (5) and satisfied (4), LS is total number of
the two lowest scores that is, dissatisfied (2) and strongly
dissatisfied (1), TT is the total number of Testers, TN is the
total number of Neutral respondents. From the above
equations, we can calculate the average acceptability
percentage (Avg. PA) and average unacceptability
percentage (Avg. PU) of the various test cases using
Equation 5 and Equation 6.

where PU,, = percentage unacceptability of each test
case using just non-neutral testers, PU; = percentage
unacceptability of each test case considering all testers.
Similarly, the total average percentage acceptability can be
computed using Equation 7.

L, PAav(i
pr = T PR

where PAav =  average acceptability percentage for each
test case(i), n = the total number of the test cases. Also, the
total average percentage unacceptability can be computed
using Equation 8.

_ L, PUav(i)
n

PU (8)
where PUav =  average unacceptability percentage for
each test case(i), n = the total number of the test cases.
Siddiqui et al, (2019) formulated a relationship for
determining the total number of steps/tasks required for
each actor of the editorial process given in Equation 9.

n
Tstps/tks = Z 1Stpsactrs 9
i=
where n = number of manuscripts, stps = number of steps
of every actor, and actrs = Authors, Editor-in-Chief (EIC),
Section Editor (SE), and Reviewers. From the above
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relations, the percentage reduction in steps/tasks for each of
the actors can be calculated using Equation 10.

(TMstps/tks— TAstps ks)
PRytps/tks = Xie1 f”;;stpsﬂkj’ 752 %100 (10)
where n = number of manuscripts, TMgyyws = total number
of steps/tasks for each actor of the manual system, TAps/iks
= total number of steps/tasks for each actor of the
automated system

Hence the average reduction in steps/tasks (efficiency) of
the develop system can be computed using Equation 11.

Ya=1 PRstps
Rav(%) = Tﬂ“ (11)

where n = number of manuscripts, PR(stps/tks) = the
percentage reduction in steps/tasks for each of the actors.

3. Results and Discussion

3.1 Results of the user acceptance test

User acceptance testing, also known as usability testing,
was performed to see if the system can be utilized
successfully and efficiently by users as well as meeting the
objectives of this work. The detailed responses from the
respondents of the user acceptance testing are presented in
Table 2 for events notification through SMS and email,
navigations, login and other functionalities easy to use,
submission process simple and straightforward, deeplink
mechanism provides authors and reviewers simple access to
submission status and assigned reviews without the
authentication procedure, submission evaluation process by
reviewers efficient and easy to follow, peer review
management by editors not complex, searching,
downloading and viewing of published article easy, and
discussion forum facilitate the sharing of information and
tips.

Table 2: User acceptance test respondents response
No | Acceptance requirements Strongly Satisfied | Neutral | Dissatisfied | Strongly
Satisfied Dissatisfied

1 The system is user friendly and | 8 2 0 0 0
not confusing

2 User receives event notifications | 3 6 0 1 0
through SMS and email

3 Navigations, login and other | 5 5 0 0 0
functionalities are easy to use

4 Submission  process  simple, | 3 7 0 0 0
straightforward and intuitive

5 Deeplink mechanism provides | 5 4 0 1 0
authors  quick  access to
submission status without the
authentication procedure

6 Submission evaluation process | 2 4 1 2 1
by reviewers efficient and easy to
follow

7 Deeplink mechanism provides | 8 1 0 1 0
reviewers quick access to
assigned reviews without the
authentication procedure

8 Peer review management by |4 3 1 2 0
editors efficient, simple and
straightforward

9 Supports searching, downloading | 7 3 0 0 0
and viewing of published article.

10 Discussion forum facilitate the | 3 4 1 1 1
sharing of information and tips
Total 48 39 3 8 2

The percentage unacceptability of each test case
considering only testers who were non-neutral (PAnnt),
percentage unacceptability of each test case considering

only testers who were non-neutral (PUnnt), the percentage
acceptability of each test case considering all testers (Pat),
the percentage unacceptability of each test case considering
all testers (Put), the average acceptability percentage (Avg.
PA) and average unacceptability percentage (Avg. PU) of

WWW.jmess.org

JMESSP13420918

5006


http://www.jmess.org/

Journal of Multidisciplinary Engineering Science Studies (JMESS)
ISSN: 2458-925X
Vol. 9 Issue 1, January - 2023

the various test cases where calculated using Equation 1,

Equation 2, Equation 3,

Equation 4, Equation 5 and

Equation 6 respectively and tabulated as shown in Table .

Table 3: Table showing average acceptability percentage (Avg. PA) and average unacceptability percentage (Avg. PU)

of the various test cases

No | Acceptance test cases PAmnt | PUnnt PA; PU; PAav PUav
(%) | (%) (%) | (%) (%) (%)

1 The system is user friendly not confusing 100 0 100 0 100 0

2 User receives event notifications through SMS 90 10 90 10 90 10
and email

3 Navigations, login and other functionalities easy 100 0 100 0 100 0
to use

4 _Subm_lssmn process simple, straightforward and 100 0 100 0 100 0
intuitive
Deeplink mechanism provides authors quick

5 access to submission status without the | 90 10 90 10 90 10
authentication procedure

6 Supmlssmn evaluation process by reviewers 66.67 | 3333 | 60 30 6334 | 3167
efficient and easy to follow
Deeplink mechanism provides reviewers quick

7 access to assigned reviews without the | 90 10 90 10 90 10
authentication procedure

8 P_eer review management by editors efficient, 7778 | 2292 | 70 20 73.89 2111
simple and straightforward

9 Supp_orts searchmg, downloading and viewing of 100 0 100 0 100 0
published article.

10 Qscusspn forum facilitates the sharing of 7778 | 2222 | 70 20 73.89 2111
information and tips

From Table , the total average percentage acceptability is
computed using Equation 7.

10.39%
Strikingly, PA + PU < 100, due to the average percentage

_ (100 + 90 + 100 + 100 + 90 + 63.34 + 90 + 7389 + 100 + 73894 tra)jty being ignored because it provides no information

PA
10
_ 88112
10
88.11%
Similarly, the total average percentage

unacceptability is computed using Equation 8.

PU

_(0+10+0+ 0+ 10 + 31.67 + 10 + 21.11 + 0 + 21.11)

10

_103.89
T 10

on the acceptability of the system.

The automated system saves time and decreases the number
of step requires to complete tasks dramatically. We
compared some task (especially the editorial workflow)
lists between the manual and the automated system at each
step. The details provided in Table 1 show the estimated
number of steps in both the manual and automated systems
thus, we can then compute the total number of steps/tasks
required for each actor of the process using Siddiqui et al,
(2019) method given in Equation 9.

Applying equations (Equations 9 and Equation 10) to the
steps/tasks in Table 1 and at n = 5, we arrive at the
statistical results shown in Table
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Table 4: Reduction statistics of automated system's steps/tasks

Actors Approximate Steps/Tasks (for 5 manuscripts)
Manual System Automated system Steps/Tasks  Reduction
(TM tpsrtis) (TAstpsitis ) (*6)

Authors 25 15 40

Editor-in-Chief (EIC) 35 20 42.86

Section Editor (SE) 50 25 50

Reviewers 20 5 75

Hence the average reduction in steps/tasks (efficiency) is
computed using Equation 11.

(40 + 42.86 + 50 + 75)
4
(207.86)
==
= 51.97%

Rav(%) =

Evaluation can be considered as a procedure for
determining how good, helpful, or successful a system is. It
can be observed through the testing that the system design
was useful and successful, which is what every system
should aspire for.

3.2 Discussion of Results

The automated journal management system overcame the
communication challenges inherent in the manual systems
by providing real-time notification of events. These
notifications are a great relieve especially to the editorial
workflow participants as it shortens the delays in the
editorial process such that participants do not have to wait
for manual acknowledgements of a particular task or
process from other participants. This is evident in the
average percentage acceptability of 90 for ‘Notification of
events through SMS and email’. This is also the case in
Open Journal System [58].

However, Open Journal System lacked the medium
for collaboration and knowledge sharing within the research
community. The developed system for JORIE incorporates
journal discussion forum which enables collaboration,
knowledge and ideas sharing among the research
community and the general public.

Authors tend to like journal management systems
that offers streamlined submission process flow. This is
what the submission process evaluation achieves. The
breakdown of the submission process into distinct steps
provides authors smoother user experience and makes the
process less inconveniencing since authors can anticipate
what is required before moving to the next step and they
can save and continue the submission at a later date. This is
evident in the average percentage acceptability of 100 for
submission process simplicity and straightforwardness with
0 unacceptability.

Jacksi [59] proposed an open-source web-based
article submission management system for academic
research papers that provides support to all participants in
the journal management process including authors, editors,
reviewers, and other editorial staff. The proposed system
adopted the double-blind peer review and comprises of
modules such as guests, authors, reviewers, editors, search
and security. The main limitations of the proposed system
were review datelines reminder not automated and no
means of selecting reviewer from a list during submission
assignment. The developed system for JORIE utilizes
Quartz.Net scheduler to implement automated background
job that runs continuously to check for review invitation
due dates, review due dates, etc. and notify the parties
concern. Also, when assigning submission to reviewers,
JORIE system provides an interface that list reviewers
whose reviewing interests match the submission category.
Also, there is an option to populate all reviewers on the
systems thus makes the entire assignment process simply
and user-friendly as evident in the user acceptance result for
‘Peer review management by editors efficient and simply’
which achieve average percentage acceptability of 73.89.

Siddiqui et al [60] presented a time saving MVC-
based automated journal management system for academia
and industry that enables a very systematic, secure, and
smooth manuscript regulation from submission to
publication. From the result, the researcher recorded an
overall 43.33 percent efficiency as compared to the manual
journal processing approach. However, the system lacked
mechanism for accessing submission status without explicit
login. The MVC-based system for JORIE addresses this
limitation by implementing a secured deeplink mechanism
that enable authors and reviewers easy access to submission
statuses and peer-review assignment without undergoing
the login procedure. This achieved an average percentage
acceptability of 90 against 10 for unacceptability.

From the user acceptance evaluation (Table 4), the
MVC-based system for JORIE has proven to be user
friendly with the average percentage acceptability of 100 as
opposed to 0.0 for the average percentage unacceptability
and an overall acceptability percentage of 88.11% against
10.39 percentage unacceptability.

Similarly, the steps/tasks reduction statistical results
(Table 4) show that the MVC-based system for JORIE
recorded roughly 40% reduction in workload for the
authors, 42.86% for the editor-in-chief, 50% for section
editor and 75% for reviewers culminating in an overall
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system efficiency of 51.97% as compared to the manual
editorial workflow.

4, Conclusion

An approach for quantifying and estimating user acceptance
test for a Journal Management Web Application (JMWA) is
presented. The Journal Management Web Application
(JMWA\) being evaluated was developed for a case study
Journal of Research and Innovations in Engineering
(JORIE) University of Uyo. As at the time of the test,
JORIE does not have a functional website and journal
article submission was done via email. Consequently, the
user acceptance test compares the present JORIE manual
management approach with an automated Journal
Management Web Application (JMWA) that was
developed to address the prevailing shortcomings of the
manual management approach.

A summary of some key aspects of the user and system
requirement specifications for the journal management web
application are presented along with some other salient
features of the web application. Also, user acceptance
analytical model for the Journal Management Web
Application was presented. The model is based on 5-point
Likert scale response of the tester involved in the evaluation
of the web application.

Notably, detailed responses from the respondents of the
user acceptance testing are presented some key features
and requirement specifications of the web application, and
they include events notification through SMS and email,
navigations, login and other functionalities easy to use,
submission process simple and straightforward, deeplink
mechanism provides authors and reviewers simple access to
submission status and assigned reviews without the
authentication procedure, submission evaluation process by
reviewers efficient and easy to follow, peer review
management by editors not complex, searching,
downloading and viewing of published article easy, and
discussion forum facilitate the sharing of information and
tips. The b5-point Linkert scale responses from the
participants on each of the listed items were to evaluate the
user acceptance score for the web application. In all, the
results showed that the users are very satisfied with the
Journal Management Web Application (JMWA) which in
this case was developed for the case study Journal of
Research and Innovations in Engineering (JORIE)
University of Uyo.
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