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ABSTRACT

This paper used literature mapping and review protocol to examine associated literature sources with possible
relationships that offers hints for the conceptualization of a UX cognitive model for the design and evaluation of learning
management system (LMS) products. The mapping review revealed that the cognitive aspects of Bloom’s learning
taxonomy can be mapped into the user experience cognitive model for LMS. This model comprises of usability,
learnability, understandability, ubiquity, rememberability, safety, trust and epistemic design and evaluation quality
criteria. The proposed model is both appropriate for the design and evaluation of the cognitive components of LMS

platforms and is therefore recommended for adoption.
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1. BACKGROUND

User experience (UX) entails all the qualities, facets
and processes associated with the concept of
‘experience’. However, in scope it is delimited to the
interaction of users with technological artifacts. It refers
to the end users’ subjective experience that is formed in
the course of interacting with technology [1]. It is the
totality of users’ feelings, perceptions, motivations,
preferences, beliefs, attitudes and emotional reactions
that result from their encounter or interaction with a
product, system or service at a given time and context of
use. Learner experience is the sum total of a learner’s
perceptions and feelings about his/her encounter with a
learning management system (LMS) at a specified time
and context of interaction. UX incorporates the more
subjective view of users’ feelings, emotions, attitudes,
values, and motivations etc. [2]. This is formed via their
interaction with digital products [3-4]. While discussing
the concept of UX, there is the need to distinguish
between ‘an experience’ and ‘experiencing.” Hassenzahl
[5] posits that whereas ‘experiencing’ happens every
moment, ‘experience’ is a judgment or evaluative
perception of past events. This judgment is the result of

the meaning the users derives from or the sense they
make out of the event(s) or the way the users interpret the
effect of the events on them. In the context of UX,
experiencing is a continuous ‘stream of perceptions,
interpretations of those perceptions, and resulting
emotions during an encounter with a system’ [6].
‘Experience’ does happen constantly like a stream. It
occurs in our continual involvement in the process of
living, perceiving, sensing, feeling and thinking. “An
experience” happens when a temporally identified
activity is ended. Experience and its associated
perceptions, interpretations, sensations, reflections, and
emotions are subjective [4-5].

UX is an emerging research area that is still immature
and, in its infancy [7]. It forms the fifth generation of the
human computer interaction (HCI) domain which have
shifted focus, since the 2000s, toward designing and
measuring user experience [8]. UX research has often
been criticized for the lack of a commonly agreed
definition of the notion of experience. Though, there are
several definitions of UX [9-19], these definitions
however, do not agree as they reflect the individual
background and interest of the respective authors [20].
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Nonetheless, among the several definitions of UX, the
ISO 9241-210 [15] definition is the most accepted,
profound, and the commonly used in the UX community.
It states that UX is “a person’s perceptions and responses
that result from the use or anticipated use of a product,
system or service.” This definition among others is
however deficient as it does not incorporate context and
time of interaction. UX does not occur in a vacuum. It
happens within a given context, i.e., within a specific
time and space (place). The context could be product,
demographic, and/or cultural etc. In addition, UX
researches agree that UX is not static, but dynamic,
temporal and changes over time [4] [21-23]. These two
parameters should be part and parcel of the UX definition
as it will determine and affect the way UX is understood,
designed, evaluated and modeled. Modifying the 1SO
9241-210 to capture context and time, the UX can be
defined as “a person’s perceptions and responses that
results from the use or anticipated use of a specified
product, system or service in a specified time and context
of use”.

UX is also dynamic, temporal, emerging and evolves
over time [4] [21-23]. It changes over time. Thus, an
experience is unique, very likely to change over time, and
cannot be replicated. Most prior studies of user
experience with products were limited to first time
interactions or to short interactions episodes [1] [24], but
how users’ experience interactive artifacts and how their
subsequent evaluative judgments develop over a longer
period of time have not been adequately explored and
addressed

Learner experience (LX) is user experience (UX) in
the learner’s context. It is the way the learner interacting
with a virtual learning environment (VLE) perceives of
the environment and reacts to the learning activities on
the VLE and how he/she makes sense of the events and
entire learning activities on the platform [25]. An LX
encompasses the learner’s encounters, reflections and
responses to the cognitive, psychomotor and affective
organismic stimuli that arise while learning on or
interacting with the VLE platform. This study is
restricted to the cognitive domain of interaction and
engagement. An instance of a VLE is a learning
management system (LMS) [25]. An LMS is a web-based
VLE that is hosted on cloud or a server that enables
instructors and learners to interact together and provide
an avenue for students to interact with each other, with
learning contents and actively learn on their own [26].
LMS allows a virtual classroom interaction between
students and between students and their teachers [27]. It
is used to manage and deliver instructional contents and
to monitor the learning process and pace of each
individual learner [28].

The use of LMS has become widespread and common
as the platform has been adopted by several institutions
of learning in several countries across the globe [29-30].
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Learning is a complex activity with several intertwined
and interwoven aspects [31]. It is associated with the
learner’s thinking/reasoning process in the acquisition
and retention of knowledge (cognitive) [2] [32-34].
Every VLE (the LMS inclusive), must enable the
provision of these aspects of learning experiences.
Unfortunately, the LMS fall short in providing this
holistic learning package and experiences to learners and
its teaming users. For an LMS to meet the cognitive
learning needs for its users, such platforms must have the
qualities of personalization and individuation [35-36]. It
must be flexible enough to be tailored to or adapted to the
holistic but individual learning needs of each user-learner
with respect to enhancing their cognition [37]. A
personalized LMS [38] will meet the cognitive
(knowledge) needs of users/learners. Personalization is
an umbrella quality that encapsulates all the other
qualities of an LMS to propel an enriching user/learner
experience. However, as important as this design quality
is, it is deficient in LMS platforms. These platforms do
not offer adequate personalized services and do not take
into account the aspects of individuation that support the
knowledge, interest, aspirations, emotions, motivations,
and goals of each user-learner [39-40]. Interestingly,
though this design issue is inherent in LMS platforms, no
UX cognitive model has been developed yet for the
evaluation of the effect of LMS on learner’s cognition
[25].

The UX cognitive model for the design and
evaluation of the UX of LMS platforms was conceived
and developed from the cognitive component of the
Bloom’s taxonomy of learning [41]. The increasing
technological applications in educational processes to
enhance teaching and learning has given rise to
researchers embracing Bloom’s Digital Taxonomy
(BDT). Accordingly, BDT supports all levels of
cognitive domains, allowing for learners conceptual
understanding of the learning contents [71-72]. In the
light of BDT, UX model explains the cognitive
organismic being of users of/learners on LMS. As this
organism is influenced by design stimuli, it elicits and
propels corresponding experiential responses from users
of the LMS platforms [42]. Learners’ cognition is
important as the level of difficulty, complexity, and stress
encountered in the learning process on the LMS can
affect learners’ cognitive (mental) faculty. This can also
increase the cognitive workload of learners. The
cognitive model explains a learner’s cognition while
interacting with LMS following his/her stimulation by a
number of stimulating attributes (design quality factors
or criteria). These stimuli are as follows: i) usability [38]
[43-52]: the ease of use or difficulty rate of an LMS’s
interface or learning content affects the cognition of
learners, their cognitive workload and the success rates
in their learning endeavors [43] [53-55]; ii) learnability
[38] [43-45]: the ease of learning the or with the LMS can
affect the cognition of learners on or users of the
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platform; iii) understandability [38]: if the LMS platform
or its content cannot be clearly understood, this infringes
on the cognitive faculty of the user; iv) simplicity [38]
[43] [46]: if the platform is complex, learners cannot
achieve/accomplish their learning objectives/goals as
they cannot carry out learning tasks. This will hamper
their cognitive level.

Other stimuli include: v) readability: the LMS
interface and learning contents that are readable will
positively affect the learner’s cognition [38] [54]; vi)
ubiquity [54] [56-57]: learning is not limited by time and
place. Any LMS that limits learning to a specific time and
location and do not provide for anywhere, anytime
learning will certainly inhibit the cognition of users of the
learning environment; vii) accessibility [38] [45] [54]
[56-59]: the LMS platforms that do not support persons
with disability or certain category of users will affect the
cognition of such persons; viii) effectiveness [38] [57]
[60]: LMS platforms that do not enable learners
accomplish their learning goals successfully will affect
their cognition; ix) efficiency [38] [43-44]: learners time
and efforts are valuable to them. Therefore, the LMS that
does not enable them to achieve their learning goals with
minimal efforts and time will surely impose some levels
of cognitive stress on such learners; X) reliability [56]
[57] [59] [61]: LMS platforms that are error prune and
that do not support good recoverability will frustrate and
disappoint its users and the learners on the platform. This
frustration increases the learners’ burden and hampers
their cognition; xi) recallability [62]: the LMS platform
that do not enable users/learners to easily recognize,
retain, recall or remember their interaction on it will not
support the cognitive process of the users; xii) safety [57]
[59] [63]: LMS platform where users/learners do not feel
safe or secured or where they fear being harmed or hurt,
will affect their cognition since they will not feel free or
relaxed with such platform [56]; xiii) trust [56] [70]: the
LMS platform that users do not trust usually affects their
cognition. Usually, they will not rely or depend on such
platform as it is not open, transparent and trustworthy
[64]; xiv) epistemic [57]: LMS learning contents are
meant to deliver meaningful knowledge. If these
platforms fail to do so, the learners’ cognition will be
affected; xv) intuitiveness [54]: LMS platforms that are
intuitive support and enhance the cognition of
learners/users [31] [56]. The above design factors
(criteria) lead to learners’ cognitive response to an LMS
learning environment. A survey of prior works shows that
there is no prior UX cognitive model for the design and
evaluation of the effect of LMS on its users and learners.
This study therefore proposes a UX cognitive model for
the design and evaluation of LMS products.

2. METHODOLOGY

A literature review method was employed to examine
prior literature with a view of finding out the dimensions
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and quality attributes that can be used to develop a
conceptual UX cognitive model. A UX cognitive model
is a model that enhances the cognition of users/learners
as they interact with and learn on the LMS platform. The
procedure used in the study is as follows: i) the
downloading of literature materials that facilitate the
conception of a UX cognitive model; ii) the analysis of
the downloaded materials; iii) the extraction of relevant
information associated with the development of a UX
cognitive model; iv) the conceptualization and proposing
of the model. Figure 1 indicates the procedure employed

in this study.
/ Download Literature Materials /
/ Analyze Downloaded Materials /
/ Extract Relevant Information /
/ Conceptualize & Propose Model /

Figure 1 Study procedure

3. RESULTS

In this study, a literature review analysis was made
and the result reveals that firstly, there is no user
experience cognitive model in existence in prior works.
Secondly, the study reveals that a UX cognitive model
can be mapped from Bloom’s learning taxonomy.
Thirdly, the findings of the study show that usability,
learnability, understandability, ubiquity,
rememberability, safety, trust and epistemic factors
determine or affect the cognition of users of and learners
at learning management system platforms. Figure 2 and
Table 1 illustrate and show the various attributes that
influences the cognition of learners on LMS platforms.

Table 1. Dimensions and Quality Attributes of UX
Cognitive Model for LMS Design and Evaluation

Model Quality Attributes/Dimensions
Cognitive [65- Usability [67]
66](71] Learnability [67]

Understandability [68]
Ubiquity [64]
Rememberability [62]
Safety [67-68]
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Figure 2 LMS Cognitive Model

1.

Cognitive model: This model consists of qualities
that reflect the thinking, intellectual, rational,
reasoning process and decision-making capacity of
learners on learning management system’s platform.
They are task-driven and goal-oriented qualities [73] .
This model deals with the product and targets at the
do/task goals of the users/learners. It is an
instrumental, ergonomic, utilitarian and pragmatic
model and includes attributes such usability,
understandability, ubiquity, rememberability, safety,
trust and epistemic [74-77]. The cognitive model of
LMS platform can be measured as follows:

I Ease-of-Learning: This quality measures
how easy or difficult it is to learn on/with an
LMS platform. This defines the cognition of
LMS users/learners.

Il. Knowledge  Discovery:  This  quality
measures the level at which an LMS platform
supports learners to independently learn and
construct their own knowledge through
sense-making. This explains how cognitive
an LMS platform is to learners [78].

There are eight attributes that determine the
cognitive model, they include:

Usability: This is the users’ perception that the LMS
platform interacted with is easy to use and that their
tasks and learning activities can be carried out and
accomplished effectively and efficiently with
minimal or no errors and that where error occurs,
they can easily recover from it. This quality defines
how difficult and challenging the LMS is to
users/learners. Difficult and complex LMS affect the
cognitive level and perception of learners. An ideal
LMS should be simple, intuitive and easy to use and
learn with.
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Learnability: This quality describes how learnable or
easy to learn the LMS platform is. The interface and
content of the learning management system (LMS)
are expected to be learnable and intuitive and simple
[79]. If an LMS is not easily learnable, requiring
lengthy time, more effort, and much tutorial to learn,
the cognition of the users of or learners on such
platform will be hampered as it will increase their
stress level and constitute a burden to them.

Understandability: This attribute describes the extent
of how understandable or comprehensible an LMS
platform is to users/learners [80]. It defines its
clarity, perspicuity, and lucidity. If the LMS
interface and/or contents are difficult to understand,
the cognitive faculty of users/learners will be
affected.

Ubiquity: As learning cannot be limited by time and
space (location), learning management systems
(LMS) supports everywhere anytime learning.
Ubiquity measures the anywhere anytime
characteristics of learning situations. Therefore, if an
LMS does not have this quality, users are likely to be
frustrated and disappointed as they expect to interact
and learn with LMS anywhere anytime. This
frustration affects their cognition [81].

Rememberability: This attribute explains the extent
to which users/learners can recognize, recall and
retain what they learn on a learning management
system (LMS) platform [82]. If an LMS does not
have the capacity to support users/learners to
recognize/remember what they learnt on the
platform, it means such platform has negative
cognitive support.

Safety: Users/learners want to interact with or learn
on platforms they consider safe, secured and
conducive for learning. Users/learners do not feel
free to use or learn with learning management
system platforms that they feel are harmful or that do
not protect them. It should also enhance their health
[83]. The learning ecosystem should be
physiologically and ergonomically safe for learning.
Cognitively, learning on such platforms is
challenging and difficult for users/learners.

Trust: Users and learners generally depend or rely on
platforms that they trust. On such platforms they
invest their attention, reasoning, and intellectual
faculties. Learning management systems that
users/learners do not trust affect their cognitive
faculty. Trust criterion comprises of qualities that
stimulate trustful perceptions in users before, during
and after interaction with LMS platforms and thus,
LMS should be open, -credible, transparent,
dependable, available and reliable.

Epistemic: Learning platforms like the learning
management systems (LMSs) are expected to deliver
meaningful, sensible, comprehensive and intuitive
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knowledge to learners. Any LMS that do not deliver
epistemic quality hampers the cognitive faculty of
learners [84-86].

With this model conceived, this study therefore
proposes a UX cognitive model with usability,
learnability, understandability, ubiquity,
rememberability, safety, trust and epistemic qualities as
design and evaluation criteria.

4. CONCLUSION

In sum, this study examined related literature for
possible associations that provide clue for the conception
of a UX cognitive model for the design and evaluation of
LMS. The mapping study found that the cognitive
component of Bloom’s taxonomy of learning can be
mapped into the UX cognitive model. This cognitive
model consists of usability, learnability,
understandability, ubiquity, rememberability, safety,
trust and epistemic design and evaluation criteria, The
model is both suitable for the design and evaluation of the
cognitive aspects of learning management system
platforms.

AUTHORS’ CONTRIBUTIONS

All authors contributed to the content and quality of
the article.

ACKNOWLEDGMENTS

The authors wish to acknowledge and thank the
management of Durban University of Technology,
Riverside Campus, Pietermaritzburg, KwaZulu-Natal,
South Africa for sponsoring the research.

REFERENCES

[1] T. Olsson. User expectations and experiences of
mobile augmented reality services. Tampere
University of Technology, Tampere, 2012.

[2] A. Janson, M. Sollner, J.M. Leimeister. Individual
approximation of learning management systems —
antecedents and consequences. AlS Transactions on
Human-Computer Interaction, 9(3) 2017 173-201.

[3] J. Hart. Investigating user experience and user
engagement for design. Doctoral Dissertation,
Manchester University, 2014.

[4] L. Kraus. User experience with mobile security and
privacy mechanisms. Doctoral Dissertation,
Technischen Universitat Berlin, 2017.

[5] M. Hassenzahl. Experience design: technology for
all the right reasons. Synthesis Lectures  on
Human-Centered Informatics, 3(1) 2010 1-95.

Atlantis Highlights in Computer Sciences, volume 4

[6] V. Roto, E. Law, A. Vermeeren, J. Hoonhout. User
experience white paper: Bringing clarity to the
concept of user experience, 2011.
http://www.allaboutux.org/files/UX-hitePaper.pdf.

[7] E.L.C. Law, P. van Schaik, V. Roto. Attitudes
towards User Experience (UX) Measurement.
International Journal of Human-Computer Studies
72 (6) 2014 526-41.

[8] E.L. Law. The measurability and predictability of
user experience. In Proc. of the 3rd ACM SIGCHI
Symposium on Engineering Interactive Computing
Systems (EICS).ACM, 2011 1-10.

[91 L. Alben. Quality of Experience: Defining the
Criteria for Effective Interaction  Design.
Interactions 3 (3) 1996 11-15.
d0i:10.1145/235008.235010.

[10] Nielsen Norman Group. User experience - our
definition, 1998.
http://www.nngroup.com/about/userexperience.htm
|

[11] M. Hassenzahl, N. Tractinsky. User experience—a
research agenda. Behav. & Infor. Technology 25(2)
2006 91-97.

[12] P.M.A. Desmet, P. Hekkert. Framework of product
experience. International Journal of Design, 1(1)
2007 57-66.

[13] D. Sward, G. MacArthur. Making User experience a
business strategy. In the Proceedings of the
COST294—MAUSE affiliated workshop,
Lancaster, UK, 2007.

[14] M. Hassenzahl. User experience (UX): towards an
experiential perspective on product quality. In the
Proceedings of the 20th International Conference of
the Association Francophone d'Interaction Homme-
Machine, Metz, France, 2008.

[15] ISO 9241:210. Ergonomics of human-system
interaction - Part 210: Human-centred design for
interactive systems, Int. Stand. Organ., 1-32,
2010.

[16] A. Hussain, E.O.C. Mkpojiogu, N.B. Yahaya,
N.Z.B.A. Bakar. A mobile usability assessment of
carousell mobile app. ICAST 2018, AIP Conf. Proc.
2018 020053, https://doi.org/10.1063/1.5055455

[17] A. Hussain, E.O.C. Mkpojiogu, F. Hassan.
Dimensions and sub-dimensions for the evaluation
of m-learning apps for children: A review.
International Journal of Engineering & Technology
(JET), 7 (3.20) 2018 291-295.

[18] A. Hussain, E.O.C. Mkpojiogu. A systematic review
of usability test metrics for mobile video streaming

238


http://www.allaboutux.org/files/UX-hitePaper.pdf
http://www.nngroup.com/about/userexperience.html
http://www.nngroup.com/about/userexperience.html
https://doi.org/10.1063/1.5055455

ATLANTIS

PRESS

apps. Proceedings of the 1% International
Conference on Applied Science and Technology
(ICAST’16), Kedah, Malaysia. AIP Conf. Proc.
1761(1) 2016a 020050
http://dx.doi.org/10.1063/1.4960890

[19] A. Hussain, E.O.C. Mkpojiogu, M.M. Yusof. The
effects of proposed software product’s features on
the satisfaction and dissatisfaction of potential
customers. Proceedings of the 1% International
Conference on Applied Science and Technology
(ICAST’16), Kedah, Malaysia, AIP Conf.
Proc.1761 (1) 2016b 020052,
http://dx.doi.org/10.1063/1.4960892

[20] E.L. Law, V. Roto, M. Hassenzahl, A. Vermeeren,
J. Kort. Understanding, scoping and defining user
experience: a survey approach. In Proceedings of
the SIGCHI Conference on Human Factors in
Computing Systems (CHI), 2009 719-728, ACM

[21] E. Karapanos. Modeling Users’ Experiences with
Interactive Systems, 2013, NY: Springer.

[22] P. Kashfi, R. Feldt. Integrating user experience
practices into software development processes:
implications of the UX characteristics. PeerJ
Computer Science, 2017.

[23] M. Minge, M. Thuring. Hedonic and pragmatic halo
effects at early stages of user experience.
International Journal of Human-Computer Studies,
109 2018 13-25.

[24] J. Park, S.H. Han, M. Lee, H. Jang. A literature
survey on UX design properties and principles of
smart device design for the disabled, 2015.

[25] S. Jusoh, S. Almajali, A. Abualbasal. A study of user
experience for e-learning using interactive online
technologies. Journal of Theoretical and Applied
Information Technologies, 97(15), 2019 4036-4047.

[26] A. Anand, S. Eswaran. A survey of open source
learning management systems. Anale Seria
Informatica, XV1 (1) 2018 185-188

[27] A.M Abdullahi, M. Makhtar, S. Safie. The pattern
of assessing learning management system among
students. Indonesian Journal of Electrical
Engineering and Computer Science, 13(1) 2019 15-
21.

[28] T.F. Alfalah, S.F. Alfalah, J.F. Falah, W. Qutaishat,
W. lIshretih, M. Al-Zubi. Learning management
system versus social networking sites. International
Business Research, 10 (6) 2017 123-136.

[29] E. Dahlstrom, D.C. Brooks, J. Bichsel. The current
ecosystem of learning management systems in
higher education: student, faculty, and IT

Atlantis Highlights in Computer Sciences, volume 4

perspectives. Research Report, 2014. Louisville,
CO: ECAR.

[30] T. Naz, M. Khan. Functionality gap in the design of
learning management system. Int’l. Journal of
Advanced Computer Science and Applications,
9(11) 2018 371-374.

[31] A.P. Septiani, D.D.J Suwawi, A. Herdiani.
Interactive and collaborative platform
implementation on  learning management system.
2017 5™ International Conference on Information
and Communication Technology (IColCT). IEEE,
440-445.

[32] A.E. Cantos, M.G.K.A. Aldey, K.J.A. Alog, K.J.G.
Asi, R.H.U. Calacal, M.C. Britiller. Changing
learning needs of student nurses: input to the nursing
curriculum. Asia Pacific Journal of
Multidisciplinary Research, 3(3) 2015 108-119.

[33] Z.A. Green, S. Batool. Emotionalized learning
experiences: tapping into the affective domain.
Evaluation and Program Planning, 62 2017 35-48.

[34] O.C. Santos. Artificial influence in psychomotor
learning: modeling human motion from inertial
sensor data. International Journal on Artificial
Intelligence Tools, 28(4) 2019 1940006-1-1940006-
19.

[35] P.A. Hancock, A. Pepe, L.L. Murphy. The power of
positive and pleasurable ergonomics, 2005.

[36] T. Oron-Gilad, P.A. Hancock. From ergonomics to
hedonomics: trends in human factors and
technology-the role of hedonomics revisited, 2017.

[37] M.M.A. Lima, G.L.R. Brito, E.B. Caldeira.
Preference of the use of Moodle as a learning
management system in Brazilian universities, 2019.

[38] A. Gorbunovs, Z. Timsans, B. Zuga, V. Zagorskis.
Conceptual design of the new generation adaptive
learning management system. International Journal
of Engineering &Technology, 7 (2.28) 2017 129-
133.

[39] J. Hatami. Smart View: a study on students’ attitude
toward employing smart glasses as a medium of e-
learning. Master Thesis. Department of Informatics,
Umea University, 2016.

[40] M. Ouadoud, T. Chafiq, M.Y. Chkouri. Designing
an IMS-LD model for disciplinary information
space of learning management system. In
Proceedings of the ACM 3™ International
Conference on Smart City Applications (SCA’18),
October 10-11, 2018. Tetouan, Morocco, ACM

239


http://dx.doi.org/10.1063/1.4960890
http://dx.doi.org/10.1063/1.4960892

ATLANTIS

PRESS

[41] B.S. Bloom. Taxonomy of Educational Objectives:
Handbook I: Cognitive Domain, 1956. New York:
McKay.

[42] A. Mehrabian, J.A. Russell. An Approach to
Environmental Psychology, 1974, MA, Cambridge:
MIT Press.

[43] L. Senol, H. Gecili, P.O. Durdu. Usability
evaluation of a Moodle based learning management
system. EdMedia 2014, Tampere, Finland,
June 23-26, 2014.

[44] R. Medina-Flores, R. Morales-Gamboa. Usability
evaluation by experts of a learning management
system. IEEE  Revista  Iberoamerica  de
Technologias del Apredizaje, 10 (4) 2015 197-203.

[45] M.M. Althobaiti, P. Mayhew. How usable are the
learning management systems? The users have their
say. EAIl Endorsed Transactions on E-Learning,
3(11) 2016 1-9.

[46] N. Phongphaew, A.J. Jiamsanguanwong. Usability
evaluation on learning management system. In T.
Ahram & C. Falcao (Eds.), Advances in Usability
and User Experiences, Advances in Intelligent
Systems and Computing, 607 2018 39-48.

[47] A. Hussain, E.O.C. Mkpojiogu, N.M. Fadzil, N.M.
Hassan. The UX of amila pregnancy on mobile
device. Proceedings of the 2" International
Conference on Applied Science and Technology
(ICAST’17), Kedah, Malaysia. IP Conference
Proceedings 1891(1) 2017 020061,
http://doi.org/10.1063/1.5005394

[48] A. Hussain, E.O.C. Mkpojiogu, M. Kutar. The
impact of software features’ perceived importance
on the perceived performance of software products’
quality elements. Journal of Computational and
Theoretical Nanoscience. 16 (5-6) 2019 2135-2140.

[49] A. Hussain, P. Shamala, E.O.C. Mkpojiogu. The
effect of software features’ perceived importance on
the observed performance of software product
qualities. Journal of Advanced Research in
Dynamical and Control Systems (JARDCS), 11(08-
Sl), 2019b 1076-1082.

[50] E.O.C. Mkpojiogu, A. Hussain, F. Hassan. A
systematic review of usability quality attributes for
the evaluation of mobile learning applications for
children. ICAST 2018, AIP Conf. Proc. 2018,
https://doi.org/10.1063/1.5055494

[51] E.O.C. Mkpojiogu, N.L. Hashim, A. Hussain, K.L.
Tan. The impact of user demographics on the
perceived satisfaction and comfort of use of m-
banking apps. International Journal of Innovative

Atlantis Highlights in Computer Sciences, volume 4

Technology and Exploring Engineering, 8(8S) 2019
460-466.

[52] E.O.C. Mkpojiogu, O.E. Okeke-Uzodike, E.I.
Emmanuel. Quality Characteristics of an LMS UX
Psychomotor Model for the Design and Evaluation
of Learning Management Systems. ICIIC 2021

[53] W.J.AM. Lasanthika, W.D.N.S.M. Tennakoon.
Assessing the adoption of learning management
systems in higher education. GATR Global Journal
of Business and Social Science Review, 7(3) 2019
204-208.

[54] S. Sackstein, E. Coleman, T.V. Ndobe. Lecturers’
perceptions of learning management systems within
a previously disadvantaged university, 2019. IGI
Global. Doi: 10.4018/978-1-5225-7473-6.ch001.

[55] P. Lamichhane, A. Mohatra, A. Parajuli, S.
Shrestha. Comparative analysis between Moodle
and self-made learning management system. KEC
Conference 2019, Kantipur College, Dhapakhel
Lalitpur.

[56] J. Hemabala, E.S.M. Suresh, The frame work design
of mobile learning  management system.
International Journal of Computer and Information
Technology, 1(2) 2012 179-184.

[57] R. Kraleva, M. Sabani, V. Kralev. An analysis of
some learning management systems. International
Journal on Advanced Science Engineering
Information Technology, 9(4) 2019 1190-1198.

[58] W. Chen, N. Sanderson, S. Kessel. The accessibility
of learning management systems from teachers’
perspective. In Wong L.-H. et al. (Eds.).
Proceedings of the 21° International Conference on
Computers in Education, 2013. Indonesia: Asia-
Pacific Society for Computers in Education.

[59] A. Ghosh, A. Nafalski, Z. Nedic, A.P. Wibawa.
Learning management systems with emphasis on
the Moodle at UniSA. Bulletin of Social Informatics
Theory and Application, 3(1) 2019 13-21.

[60] M.P. Guimaraes, B. Alves, V.F. Martins, L.S.S.
Baglie, J.R. Brega, D.C. Dias. Embedded
augmented reality applications into learning
management systems. Lecture Notes in Computer
Science, 2017.

[61] P. Kaewsaiha. Usability of the learning management
system and choices of alternatives. ICEPS 2019,
Tokyo University of Science

[62] A. Noorhidawati, S.G. Ghalebandi, R.S. Hajar. How
do young children engage with mobile apps?
Cognitive, psychomotor, and affective perspective.
Computer & Education, 87 2015 385-395

240


http://doi.org/10.1063/1.5005394
https://doi.org/10.1063/1.5055494

ATLANTIS

PRESS

[63] C.C. Chigozie-Okwum, P.C. Ezeanyeji, J.N. Odii.
Adoption of learning management systems in
Nigerian tertiary institutions: issues and challenges.
International Journal of Computer Applications, 181
(3) 2018 5-10.

[64] P. Lew, L. Olsina. Modeling trust in the mobile user
experience:  system  quality  characteristics
influencing trust. Future Technologies Conference
(FTC), 29-30 Nov., 2017, Vancouver, Canada.

[65] V. Sonmez. Association of cognitive, affective,
psychomotor and intuitive domains in education,
sonmez model.  Universal  Journal  of
Educational Research, 5(3) 2017 347-356.

[66] A. Ajumunisha, A. Begam, A. Tholappen.
Psychomotor domain of Bloom’s taxonomy in
teacher education. Shanlax Int’l Journal of Edu.,
6(3) 2018 11-14.

[67] C. Sailer, J. Schito, P. Kiefer, M. Raubal. Teachers
matter: challenges of using a location-based mobile
learning platform, 2015. Doi:
10.13140/RG.2.1.1403.9767

[68] H. Santoso, M. Schrepp,
Thomaschewski. Cultural
perception of user experience.
Computer, Tagungsband, 2017.

A. Hinderks, J.
differences in the
Mensch und

[69] T. Pokinto. Designing Mobile Applications for
Adults with Cognitive Decline: Inclusive Design
Considerations for User Experience Designers.
Masters Thesis. OCAD University, Toronto,
Ontario, Canada, 2015.

[70] K. Thorsen, A. Lindstrom. Trust in human-
computer relationships: do cross country skiers have
trust towards a physical intelligent tutoring system
as an accurate feedback on performance? Umea
Universitet. Department of Computer Science,
2018.

[71]1 H. Amin, M.S. Mirza. Comparative study of
knowledge and use of Bloom’s digital taxonomy by
teachers and students in virtual and conventional
universities. Asian Association of Open Universities
Journal, 15(2) 2020 223-238.

[72] S. Cardoso. New technologies and new literacies in
the English classroom: a study. Revista Intersaberes,
14(31) 2019 168-186.

[73] Z. Guo, K. Yu, Y. Li, G. Srivastava, and J. C. -W.
Lin, “Deep Learning-Embedded Social Internet of
Things for Ambiguity-Aware Social
Recommendations”, IEEE Transactions on Network
Science and Engineering, doi:
10.1109/TNSE.2021.3049262.

Atlantis Highlightsin Computer Sciences, volume 4

[73] K. Yu, L. Tan, M. Alogaily, H. Yang, and Y.
Jararweh, “Blockchain-Enhanced Data Sharing with
Traceable and Direct Revocation in IIoT”, IEEE
Transactions on Industrial Informatics, doi:
10.1109/T11.2021.3049141.

[74] K. Yu, L. Lin, M. Alazab, L. Tan, B. Gu, “Deep
Learning-Based Traffic Safety Solution for a
Mixture of Autonomous and Manual Vehicles in a
5G-Enabled Intelligent Transportation System”,
IEEE Transactions on Intelligent Transportation
Systems, doi: 10.1109/T1TS.2020.3042504.

[75] Puttamadappa, C., and B. D. Parameshachari.
"Demand side management of small scale loads in a
smart grid using glow-worm swarm optimization
technique.” Microprocessors and Microsystems 71
(2019): 102886.

[76] Parameshachari, B. D., H. T. Panduranga, and Silvia
liberata Ullo. "Analysis and computation of
encryption technique to enhance security of medical
images.” In1OP Conference Series: Materials
Science and Engineering, vol. 925, no. 1, p. 012028.
IOP Publishing, 2020.

[77] Naeem, Muhammad Ali, Tu N. Nguyen, Rashid Ali,
Korhan Cengiz, Yahui Meng, and Tahir Khurshaid.
"Hybrid Cache Management in l0T-based Named
Data Networking." IEEE Internet of Things
Journal (2021).

[78] Le, Ngoc Tuyen, Jing-Wein Wang, Duc Huy Le,
Chih-Chiang Wang, and Tu N. Nguyen.
"Fingerprint enhancement based on tensor of
wavelet subbands for classification." IEEE Access 8
(2020): 6602-6615.

[79] Do, Dinh-Thuan, Tu Anh Le, Tu N. Nguyen,
Xingwang Li, and Khaled M. Rabie. "Joint impacts
of imperfect CSI and imperfect SIC in cognitive
radio-assisted NOMA-V2X
communications." IEEE Access 8 (2020): 128629-
128645.

[80] Rajendran, Ganesh B., Uma M. Kumarasamy,
Chiara Zarro, Parameshachari B. Divakarachari, and
Silvia. L. Ullo. "Land-use and land-cover
classification using a human group-based particle
swarm optimization algorithm with an LSTM
Classifier on hybrid pre-processing remote-sensing
images." Remote Sensing 12, no. 24 (2020): 4135.

[81] Subramani, Prabu, K. Srinivas, R. Sujatha, and B. D.
Parameshachari. "Prediction of muscular paralysis
disease based on hybrid feature extraction with
machine learning technique for COVID-19 and
post-COVID-19 patients." Personal and Ubiquitous
Computing (2021): 1-14.

241



ATLANTIS

PRESS Atlantis Highlightsin Computer Sciences, volume 4

[82] N. Shi, L. Tan, W. Li, X. Qi, K. Yu, “A Blockchain-
Empowered AAA Scheme in the Large-Scale

HetNet”, Digital Communications and
Networks, https://doi.org/10.1016/j.dcan.2020.10.0
02.

[83] Y. Sun, J. Liu, K. Yu, M. Alazab, K. Lin, “PMRSS:
Privacy-preserving Medical Record Searching
Scheme for Intelligent Diagnosis in loT
Healthcare”, |EEE Transactions on Industrial
Informatics, doi: 10.1109/T11.2021.3070544.

[84] Z. Guo, L. Tang, T. Guo, K. Yu, M. Alazab, A.
Shalaginov, “Deep Graph Neural Network-based
Spammer Detection Under the Perspective of
Heterogeneous Cyberspace”, Future  Generation
Computer Systems,
https://doi.org/10.1016/j.future.2020.11.028.

[85] Bhuvaneswary, N., S. Prabu, K. Tamilselvan, and K.
G. Parthiban. "Efficient Implementation of Multiply
Accumulate Operation Unit Using an Interlaced
Partition Multiplier." Journal of Computational and
Theoretical Nanoscience 18, no. 4 (2021): 1321-
1326.

[86] Subramani, Prabu, Ganesh Babu Rajendran, Jewel
Sengupta, Rocio Pérez de Prado, and
Parameshachari Bidare Divakarachari. ""A block bi-
diagonalization-based  pre-coding for indoor
multiple-input-multiple-output-visible light
communication  system." Energies 13, no. 13
(2020): 3466.

242


https://doi.org/10.1016/j.dcan.2020.10.002.
https://doi.org/10.1016/j.dcan.2020.10.002.
https://doi.org/10.1016/j.future.2020.11.028

