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A B S T R A C T

Despite the increasingly critical role of e-learning in higher education, there is limited understanding of the
satisfaction essentials of multi-generational students' cohorts undertaking online courses. In this study, we
examine the perceived value of educational experiences of multi-generational students' cohorts studying via an
online learning management system (Moodle). The study analysed survey responses from multi-generational
students (N ¼ 611) on a core subject in an undergraduate business school programme. The results show that
Generations X, Y and Z students produce different students' satisfaction levels in distinct components of the online
programme; namely, course design, course delivery, course delivery environment and preference of the mode of
delivery. Generations cohorts account for remarkable effects in the total satisfaction of students on the online
learning programme. The results suggest that contextualising online teaching based on multi-generational stu-
dents' cohort composition could be one strategy to enhance student learning experience and satisfaction.

1. Introduction

The advances in the application of technology to improve and
innovate have affected all industries and management education
would not be exempted from it. In Higher Education (HE), current
global developments requiring studying and teaching from home, due
to global restrictions of movement of human beings have accelerated
the drive of the application of online learning globally. However, this
new drive and attended implementation of online learning have
necessitated the deployment of online learning systems in shorter
implementation times. Thus, leaving critical multi-generational
stakeholder satisfaction essentials barely interrogated. Specifically,
the emerging multi-generational students' satisfaction essentials in E-
Learning Management Systems for an undergraduate Business School
curriculum. In this study, we define stakeholder student satisfaction as
“the perceived value of one's educational experiences in an online
educational system” (Astin, 1993; Horvat et al., 2015). This paper,
therefore, seeks to bring to the fore important imperatives on stu-
dents' satisfaction emanating from the gender and more importantly
the current multi-generational undergraduate cohorts found in the
traditional undergraduate business management programmes (Sun
et al., 2008; Andrade et al., 2020).

Nicholson (2007) posits that E-learning (used interchangeably with
online learning) has evolved in different ways in Business, Management
and Education, and currently means quite different things in different
sectors. Campbell (2004) identified that, in the education sector,
‘E-Leaning’ refers to the use of both software-based and online learning.
Whereas, in Business and Management and it refers solely to a range of
online practices. The application of technology in design, delivery and
management of undergraduate business and management programmes is
now a global trend. As education gravitates towards flexible education,
and associated teaching towards blended and flip learning environment
(Dahlstrom et al., 2014; Barr and Tagg, 1995). Therefore, necessitating
the evaluation of these systems is vital to ensure successful delivery,
effective use, and positive impacts on learners.

Horvat et al. (2015) copiously argued that in Higher Education, the
emerging trend of blended learning is the intentional integration of
traditional (i.e. face-to-face) learning and online learning to provide
educational opportunities and maximize the benefits of each platform to
effectively facilitate student learning. They argue that it offers students
flexibility, as well as convenience. In course design, they further argued
that it is an approach that upholds the combination of different times and
places for learning which offers the conveniences of fully online courses
without the complete loss of traditional (face-to-face) contact resulting in
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more robust educational experience than either traditional or fully online
learning. This evolution has however been accelerated by current hap-
penings in the global environment.

Learning management systems (LMS) are web-based, cloud-based or
installed software which assists in the teaching and learning process,
helping ineffective delivery of instruction, management and develop-
ment. As internet technology advances, more application programs are
now web or cloud-based. The next generation of LMS is projected to be
open, personal, social, flexible, support learning analytics, and properly
support the move to mobile computing (Stone and Zheng, 2014). Other
prevalent names in higher education, which are used interchangeably in
place of Learning Management System (LMS) are Personal Learning
environment (PLE), Course Management System (CMS), Virtual Learning
Environment (VLE), and E-Learning Courseware (Chaubey and Bhat-
tachary, 2015).

Higher Education is changing very rapidly and trying to meet the
needs of the very diverse stakeholders which includes instructors,
learners and administrators. There is, however, a parallel change in
the diversity of learners, the ultimate recipients of the learning.
Therefore, making it imperative to understand their satisfaction es-
sentials to improve learning and maximize the design objectives of
the courses. Al-Fraihat et al. (2020) have argued that significant
amount of research in e-learning has advanced our understanding of
user success factors of e-learning, such as information quality, service
quality, satisfaction, usefulness and system quality. Furthermore,
earlier studies focus on the intention to use, adoption, usability,
course contents and customization were found by Cidral et al. (2018),
which evolved later to include satisfaction from 2007. This later
proceeded to studies that focused on the overall success of e-learning
and on how students' characteristics affect e-learning. Al-Fraihat et al.
(2020) posits that, earlier studies were concerned more with the
technology and that with increased reliability and accessibility, recent
research has refocused more on students' and instructors' attitudes and
interactions, which play a vital role in e-learning. However, research
on e-learning has generally ignored the synergistic effects of the
success characteristics of interacting together (Eom and Ashill, 2018).
Furthermore, Horvat et al. (2015) had argued that there is a
contention of a gender divide in the use of internet online learning
and also satisfaction levels are higher in “combined learning” group
than traditional learning group.

This study, therefore, seeks to examine student's satisfaction essen-
tials by looking at the effects of the elements of student satisfaction on
online learning in the context of the learner's characteristics of gender
and the emerging concepts of multi-generational cohorts in the tradi-
tional undergraduate degree-awarding programmes. This paper con-
tributes to the current literature on elements of quality characteristics of
students' satisfaction effects on e-learning in three ways: Firstly, the study
suggests the differences in students' satisfaction of elements of quality of
e-learning driven by gender factors. Secondly, we establish that differ-
ences in students' satisfaction of elements of quality of e-learning based
on age generations are shown to be marked by the social categorisations
of Generations X, Y and Z that produces a different inter-generational
learning environment with distinct characteristics. Thirdly, we estab-
lish that undergraduate multi-generational cohorts contextualise stu-
dents' satisfaction of elements of quality of e-learning in their usage of e-
learning based curricula. Fourthly, we further show that student satis-
faction in e-learning delivered courses is likely to improve when different
inter-generational learning environments with distinct characteristics are
factored into programme development, delivery and assessment.

The rest of the paper is organized as follows; the existing literature;
the research questions and hypotheses are presented. Then the method-
ology, in particular, the sample; the design; method; procedure and the
instrument used to gather evidence are elaborated upon. Finally, the
empirical results are presented and discussed; and the paper concludes by
highlighting it's theoretical and practical implications; limitations of the
research and future research.

2. Literature review

A significant amount of research has been advanced in the area of e-
learning which has increased understanding in terms of the essential
success- factors of e-learning such as system quality, satisfaction, use-
fulness, information and service quality (Al-Fraihat et al., 2020; Stickney
et al., 2019; Ker�zi�c et al., 2019; Umek et al., 2017; Umek et al., 2015).
There has been past research on the subject including the focus on the
intention to use, adopt, usability, course content and customization
(Damnjanovic et al., 2015; Cidral et al., 2008). This gradually developed
to include the overall success of e-learning and how students' charac-
teristics affect it. Past research has been concerned with technology but
with increased reliability and accessibility, the current focus has been
more on student instructor's attitudes and interactions which plays a
pivotal role in e-learning (Al-Fraihat et al., 2020; Stickney et al., 2019;
Scutelnicu et al., 2019; Nicholson 2007). It is worth noting however that
research on e-learning has ignored the combined-effects of the interac-
tion of success variables (Eom and Ashill, 2018; Raspopovic et al., 2014),
identities and characteristics of users (Sandeen, 2008; Seters et al., 2012;
Williams, Matt & O'Reilly, 2014). We, therefore, proceed to review the
literature on e-learning based on satisfactory models, gender, e-learning,
multi-generational students' (Generations X, Y and Z) satisfaction char-
acteristics towards e-learning in the subsequent sections.

2.1. E-learning and E-learning satisfaction based on satisfaction models

There is difficulty with having a consensual definition of e-learning
due to the continuous development in the field of technology (Chaubey
and Bhattachary, 2015; Stone and Zheng, 2014; Nicholson, 2007).
E-learning systems have been defined in several ways in different disci-
plines and have been defined more recently as a web-based or
cloud-based software programwhich assists in teaching, learning process
and ineffective delivery of instruction, training and development pro-
grams (Chaubey and Bhattachary, 2015; Lee et al., 2011) Al-Fraihat et al.
(2020, p.68) have also defined e-learning system as “an information
system that can integrate a wide variety of instructional materials (via
audio, video, and text mediums) conveyed through e-mail, live chat
sessions, online discussions, forums, quizzes, and assignments”. Gener-
ally, an e-learning system is an information system that integrates the
activities of both human (learners, instructors and administrators) and
non-human entities (learning management systems) for meaningful
educational intercourse (Andrade et al., 2020; Stickney et al., 2019;
Horvat et al., 2015; Damnjanovic et al., 2015).

Further, Stone and Zheng (2014) posit that a Learning Management
System (LMS) is a centralized web-based information system where
learning content is managed and activities organized. This, therefore,
makes it urgent to investigate the multiple dimensions of the e-learning
systems, especially satisfaction concerning all stakeholders. In a most
recent review of literature on e-learning by Al-Fraihat et al. (2020), four
categories of measuring success were outlined to be; Studies based on the
1) DeLone and McLean information systems success model; 2) Technol-
ogy Acceptance Model (TAM); 3) User Satisfaction Models, and 4)
E-Learning Quality Models.

In a review by (Al-Fraihat et al., 2020, p.69), it was reported that the
concept of user satisfaction in assessing information systems success was
originated by Cyert&March (1963). In that review, it was suggested that
if information systems meet users' needs, their satisfaction automatically
increases. Besides, systems usage is hindered by lower satisfaction levels
(Thong and Yap, 1996), making the user satisfaction factor a critical one
to information systems success. Thus, research has found user satisfaction
as an important measure of information systems success (Andrade et al.,
2020). Not only is satisfaction an imperative measure of success but also
of effectiveness, usage and acceptance of information systems (Sun et al.,
2008). Due to the constant evolution of technology, numerous learning
systems under different categorisations have developed among which are
Personal Learning environment (PLE), Course Management System
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(CMS), Virtual Learning Environment (VLE), and E-Learning Courseware.
in the past years, open-sourced networks such as Moodle had gained
global appeal and acceptance in higher education. Chaubey and Bhat-
tachary (2015; p.160) in the history of the LMS reiterated the different
categories of LMS based on usage and accessibility as:

Open Source Learning Management System-The open-source LMSs
are learning management platforms which are available under a
public free license, providing users with the rights to use, to change,
to study, to create and to distribute the results, free of charge, to
anyone and for any purpose. MOODLE, SAKAY etc. are the most
popular names in this category.

SAAS/Cloud-Based Learning Management System. Cloud-based
learning management comes with cloud computing features and de-
livers education online to any student at anytime and anywhere
around the world. The ‘MUST’ requirements to be fulfilled being an
internet connection and a tool (i.e., computer, tablet, smartphone).
Digital Chalk, Docebo SaaS LMS, Talent LMS, Firmware LMS, Litmos
LMS, etc. are some famous names in this category.

Proprietary Learning Management System-These systems have been
licensed by their developers under the legal rights belonging to the
copyright owner/s. Design2Leran, ANGEL (property of Blackboard
Inc.) are the popular ones in this category. Stone and Zheng (2014)
listed some of the providers to include Coursera, Udacity, and EdX
though there remain numerous providers due to the global popularity
of these learning platforms.

2.2. E-learning satisfaction characteristics of social categories of
generations

The concept of Generations has been discussed vastly by extant
literature from three different perspectives (Franz and Scheunpflug,
2016) i. e. genealogical, pedagogical and historical-sociological per-
spectives. In this study, we choose to review Generations from the
historical-sociological perspective which refers to different groups in a
society. Generation is a cohort of people born within a particular period
with an interval of 20 years (Sandeen, 2008), which Kupperschmidt
(2000) in the historical-sociological vein defined as an ‘identifiable group
that shares birth years, age location, and significant life events at critical
developmental stages’ (p. 66). Strauss and Howe (1991), posits that it is a
social categorization which offers people an easy and a safer sense of
personality identification than any other social category. There is a
distinct difference among generations which is recognized as “peer per-
sonality” (Howe and Strauss, 2000). This peer personality is also termed
as generational persona which is a distinct human factor embodying
distinct attitudes about family life, gender roles, institutions, politics,
religion, culture, lifestyle and the future (Howe and Struass, 2000, p.40).

Srinivasan (2012) posits that these differences occur because of major
influences in the environment within which early human socialisation
occurs which impact the development of personality. Knowing more
about this peer personality might lead to developing and delivering
effective educational programs (Sandeen, 2008) to ensure user
satisfaction.

The characteristics of generations and their effects have been a major
point of research for business and management professionals especially
marketers (Giunta 2017). Srinivasan (2012, p.52) noted that most
inter-generational studies have focused on work and life-related values;
motivators; professional growth; attitudes to rules; authority and hierar-
chy; attitudes to learning, training and development, and work environ-
ment. Nonetheless, not much research has been done to examine the
multi-generational effects on business education. Williams et al. (2014),
recounts that students construct knowledge by organizing and making
meaning out of their experiences which takes place in the context of their
evolving assumptions about knowledge (Baxter Magolda, 1999, p.6).
Through these experiences of self-authorship of knowledge (Kolb and

Kolb, 2005 p.209), each generational group differs from the other gener-
ation. Several categories of generations have been used by demographers,
marketers and psychologists making the field of study very unclear (Hole
et al., 2010; Sandeen, 2008; Howe and Strauss, 2003). However, for this
study, we concentrate on the following categorizations; Generation X
(1965–1979), Generation Y (1980–1995), and Generation Z (1996–2003)
(Giunta, 2017; Edelman/Strategy One, 2010; Wendover, 2002).

The three generations are all prevailing in the current undergraduate
programmes and their categorization guides to set markers for Genera-
tion Z to minimize any overlapping of generational markers in the field of
generational studies. From literature, these generational categories have
been known to have specific characteristics in orientation (McCuskey,
2020; Selingo, 2018; Sandeen, 2008) which applies to this study.
Sandeen (2008; pp.12–19) observed the following characteristics of the
birth generations:

Generation X (1965–1979) – This refers to students born between
1965 and 1979. This generation was the first to grow up with com-
puters. They generally want to build more portable and more resilient
careers than their parents. In education, they appreciate feedback and
generally want information about their progress (Coomes and DeBard
2004). Generation X appreciate the opportunity for professional
development and some employers may use learning opportunities as a
retention device for Generation X employees (Rood, 2011).

Generation Y (1980–1995) (Millennials) - These are students born
between 1980 and 1995, are also called the Millennials. This gener-
ation grew up with computers; they also experienced the rapid
adoption of the internet, cell phones, and other mobile devices
(Sandeen 2008; Monaco and Martin, 2007). They are highly net-
worked, connected generation and tend to be completely immersed in
technology (Coomes and DeBard 2004; Frand, 2000). The concern for
quality education increased in this generation and many millennials
began their preparation for higher education earlier than had the
preceding generation. Millennials also appreciate feedback, having
been graded, evaluated, and ranked throughout their lives. Due to the
intense focus on learning and achieving throughout their lives, mil-
lennials are likely to appreciate continuous learning opportunities
(Sandeen 2008; Strauss and Howe, 2007). Howe and Strauss (2003)
identify seven general characteristics of this generation which are
considered to be significant. These characteristics are; sheltered,
team-oriented, confident and highly optimistic, pressured, keen to
achieve, and conventional.

Generation Z (1996–2003) (The iGeneration) – This refers to students
born between 1996 and 2003. They have many labels including
iGeneration, Internet Generation, Computer Generation, and Net
Natives among others (Giunta, 2017). This multiple labelling is due to
their compatibility and dependency on computer technology (Slavin,
2014; Koutropoulos, 2011). They have no memory of pre-internet
history, and so they believe computer technology is commonplace.
They are very active in electronic communities, building communities
by wanting to be heard, and actively participating in what is around
them and leading. Giunta (2017) notes that they have short attention
spans, and they tend to be frequent bloggers and enjoy digital pub-
lishing. Compared to their older counterparts, they plan to get
educated and to start working earlier, and they prefer the integration
of practical experiences within their programme of study. This gen-
eration is also described as outspoken, idealistic, action-oriented, and
optimistic and they are the first to use emerging technologies.

It is worth noting that though these values may drive the behaviours
of individuals in each generation, not all members will share the same
values and attitudes though there may be similar visible consumer be-
haviours among them. However, there is a unique context of the learning
process in the undergraduate cohort programmes as a result of the
emergence of the three generations. The generations learn from each
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other, with each other, and about each other through observation,
imitation, and modelling in a multi-generational setting of intergenera-
tional learning (Franz and Scheunpflug, 2016; Corrigan et al., 2013).
Regarding the satisfaction of on-line learning of students from these
different generations in business education, much scholarly attention has
not been given to it (Giunta, 2017; Sandeen 2008).

2.3. Gender and E-learning

The effects of gender on the use of computers and online education
have been researched in many disciplines with different results termed
mixed effects by (Seters et al., 2012; Dong and Zhang 2011; Yukselturk
and Bulut 2009). Horvat et al. (2015) argues that there is a contention
divide concerning the use of internet on-line learning and again, the
satisfaction levels are higher in a ‘combined leaning” than traditional
learning group. They continue to argue that the internet is considered as
male-dominated because women are constrained in its use due to family
and job commitments. This buttresses the point raised by other re-
searchers that male and female experience on-line studies differently as a
result of their respective perceptions, performance, motivation, attitudes,
study habits and communication behaviours (Dong and Zhang, 2011;
Chyung, 2007; Rovai and Baker, 2005). Yukselturk& Bulut (2009) found
that significant amount of variance in female students’ achievement and
self-efficacy for learning and performance is explained by test anxiety
while the variance in the male student's achievement is explained by task
value. Contrary to the above, other results have suggested gender effects
appear to be insignificant (Al-Azawei et al., 2017; Hung et al., 2010;
Seters et al., 2012; Yukselturk and Bulut, 2007; Astleitner and Steinberg,
2005). That notwithstanding, literature acknowledges that people are
not so naturally divided into two categories and that there is a need for
more research on the gender debate about differences and similarities
from learning strategies to performance (Horvat et al., 2015; Chyung,
2007; Rovai and Baker, 2005).

3. Research questions

The purpose of this study is to examine student's satisfaction essen-
tials by looking at the effects of the elements of student satisfaction on
online learning in the context of the learner's characteristics of gender
and the emerging concepts of multi-generational cohorts in the tradi-
tional undergraduate degree-awarding programmes. In particular, we
study the differences in student's satisfaction essentials of learning on the
Moodle Learning Management System (LMS) from the perspectives of
gender and the social categorisations of Generations X, Y and Z of Busi-
ness School undergraduate students' cohort programme taking an online
course. Student satisfaction has been defined as the perceived value of
one's educational experiences in an educational institution (Astin, 1993).
From the literature, several factors influence student satisfaction in an
online learning environment (Dziuban et al., 2005), of which Bolliger
and Martindale (2004) identified three major influencing factors to a
student's online satisfaction as the instructor, technology, and inter-
activity. Other factors identified are communication with all other course
constituents, course management issues, and course management sys-
tems used. Also, literature identified six critical dimensions affecting
learner satisfaction as learners, instructors, course, technology, design,
and environment (Sun et al., 2008). Other studies have used user satis-
faction in assessing e-learning systems success as a single comprehensive
factor. These components have been known to be affected by differences
in how people learn, as well as the individual's age, values, needs, pref-
erences, and behaviours (Seters et al., 2012; Dong and Zhang, 2011;
Yukselturk and Bulut, 2009; Sun et al., 2008; Chyung, 2007).

In this work we look at an online learning management system as
having four main components recognised in the literature (Mtebe and
Raisamo 2014; Mtebe and Raphael 2018); course design, course delivery;
course and course delivery environment. We, therefore, present the
research questions as:

RQ1 - Do generational differences affect students' satisfaction with
the e-learning system?
RQ2 - Do gender differences affect students' satisfaction with the
online learning system?
RQ3 - What are the student stakeholders' satisfaction characteristics
of e-learning that are influenced by stakeholder student gender and
generations interactions in an online undergraduate curriculum?

The answers to these research questions could contribute to the un-
derstanding of student utilization satisfaction that could extend knowl-
edge in the area of gender and generational effects, with programme
design and pedagogical implications for online learning system use for
multi-generational cohorts in higher education for stakeholders (lec-
turers, curriculum designers, career development and student affairs
staff) involved in teaching and learning.

4. Method

4.1. Application of the Moodle Learning Management System -the context
of this research

In 2002, an open-source internal network LMS revolution began
which offered free opportunities for teachers and trainers worldwide to
create and administer training which was called Moodle. This network
has gained global appeal and acceptance and has become a leading
network used for blended learning, distance education, and flipped
classroom in Higher Education (Ker�zi�c et al., 2019; Chaubey and Bhat-
tachary, 2015). In this research, a leading business school introduced a
blended online course based on the Moodle Learning Management Sys-
tem which is a core course component for all undergraduate business
school programme. Students from the first two levels of the course who
took a semester course served as the context for the study.

4.2. Participants

The participants were from different birth generations enrolled in the
first two years of a 4-year undergraduate business school programme of a
tertiary institution based in Accra, Ghana, who completed a core
mandatory online course in the first semester of the 2019/2020 academic
year. The participants comprised a population of 700. Of these, 300
students registered were from year one, and 400 from year two. In total,
624 students submitted their surveys, out of which 611 responses were
usable. This produced a response rate of 89%. The responses were pro-
vided voluntarily, and respondents were informed of the possibility of
their data being used for publication. Ethical approval was met as per the
Institute's ethical guidelines.

4.3. Procedure

Undergraduate students undertaking a core course delivered in a
blended environment in their programmewere surveyed at the end of the
semester as a post-test only quasi-experimental design (Stinchcombe,
2005; Cook and Campbell, 1979). The questionnaire was then adminis-
tered electronically to students as a Satisfaction Survey on another
electronic platform, which made it clear that it was not part of the course
assignment to minimize students' perception that they were obliged to
complete the questionnaire. Students' grades were also not part of this
research. All analysis was done using SPSS 23 software.

4.4. Instrument

The study instrument was derived from a larger survey for evaluating
the learning experience and learning management system. As literature,
acknowledges that the excessive number of measurements among
dependent and independent variables as the main challenge researchers
face in researching this area (Al-Fraihat et al., 2020), the study adopted
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an instrument to accommodate this challenge. Also, Bhuasiri et al. (2012)
and Mohammadi (2015) noted that to account for the variation in
e-learning success factors' relative significance which is mainly due to the
context, different strategies are adopted to deal with their measurement.
From literature, in developing countries, the impediments found in
e-learning are resource availability, accessibility and infrastructure
(Aung and Khaing, 2016). Also, the absence of vast communication
infrastructure and the role of social factors (e.g. learner and instructor)
remain dominant (Bhuasiri et al., 2012; Mohammadi, 2015). This is in
contrast to what pertains in developed countries, where because of the
emphasis on enhancing lifelong education, the usefulness of the systems,
quality of information, ethical and legal considerations are dominant
factors (Al-Fraihat et al., 2020; Aung and Khaing 2016; Stone and Zheng,
2014).

The portion of the study instrument relevant for this study dealt with
participant satisfaction with their learning experience which utilized a
set of fifteen items measuring four components of their experience. These
were from the standard evaluation questionnaire used by tertiary in-
stitutions. The instrument measures four components with the following
items: 1) Course Design (Detailed Course Outline provided; Objectives of
course communicated; Learning outcomes indicated at the beginning;
Current and relevant course content); 2) Course Delivery (Speakers
enthusiasm about their topics; Sequence of sessions followed in the
course outline; Topics presented appropriately; Session content thor-
oughly covered; Learning outcomes achieved) ; 3) Course Interaction
(Electronic Forums available for interaction; Coordinators available
during stated office hours; Fair and respect for student's interaction); and
4) Course Delivery Environment (Availability of Internet; Availability of
computers; Maintenance of infrastructure (use without any problems)).
We decided to measure them as a formative index using Likert-type items
on a 7-point scale of satisfaction to ascertain the level of personal
satisfaction.

The instrument included an item on gender since the literature
indicated there were gender differences in the generational characteris-
tics (Cambiano et al., 2001). Programme time, which is the time students
have their course of study at the institute, that is, day or evening, was
added to elicit the differences between the time of the programme and
the status of the students, since most of the students termed as
part-time/student workers followed an evening programme, but other
full-time students in the cohort under study also had evening pro-
grammes (Little, 2005; McDowell, 1993). An item on work experience
was also included (McDowell, 1993). Additionally, items on the
preferred method of delivery measured normatively and overall satis-
faction measured on a 7-point scale of satisfaction were included. The
three main generations were operationalized as Generation X (40–54
years), Generation Y (24–39 years), and Generation Z (16–23 years)
(Giunta, 2017; Edelman/StrategyOne, 2010; Wendover, 2002).

4.5. Reliability and validity

The study used formative items summated scale which was subjected
to a purification process (Churchill, 1979; DeVellis, 2003) all the di-
mensions exhibited adequate unidimensionality for the research (Hair
et al., 2010; Tarling 2009). As traditional measures of validity are not
appropriate for formative constructs (Chin, 1998), face validity was
achieved by an in-depth literature review, conducted to identify the
relevant concepts related to factors influencing business management
education in a multi-generational context. Content validity in this
research was achieved by making sure all the research objectives were
reflected in the questionnaire (Babbie and Mouton 2007).

5. Analysis

A simplified summated scale for the measurement of the satisfaction
of online learning was developed by purifying the items adapted from the
course evaluation (Spector, 1992). From the 15 items, the reliability was

measured with a Cronbach alpha of 0.96 indicating a high level of in-
ternal consistency for the scale. Also, a factor analysis loading on the four
components of the Eigenvalue of 84.01%, a Kaiser-Meyer-Olkin measure
of sampling adequacy of 0.96 and a significant (p > 0.001) Bartlett's Test
of sphericity. Normality in data was assumed as skewness fall within the
þ2 to -2 range recommended for ordered categorical data and significant
(p > 0.001) Kolmogorov-Smirnov test (Hair et al., 2010). We, therefore,
proceed to use the measures in our analysis. Descriptive statistics of the
measures based on the two variables, generations and gender are shown
in Table 1 in the results. Then, One-way ANOVAs and factorial ANOVAs
were conducted on the independent variables, generation and gender to
determine differences in satisfaction of the components evaluating online
learning management system. The Turkey HSD post hoc tests were
applied and effect sizes calculated using the SPSS 23 software.

Lakens (2013, p.9) recommended the reporting of generalized eta
squared (η2) effect sizes for ANOVAs and interpreted, by comparing them
to other effects in literature or through the common language effect size.
We, therefore, calculated effect sizes for the One Way and Factorial
ANOVAs in the analysis. For interpretation, we deduce from literature
(Sullivan and Feinn 2012, p.281; Bickman and Rog 2009, p.69–71) to use
common effect size interpretation. From Table 2 which was adapted from
Yang and Dalton (2012, p.3), in a normal distribution, an effect size of 0.1
indicates the effect of the treatment will correspond or occur at a prob-
ability of 53%. We, therefore, proceed in our discussion to interpret our
analysis with this common language guide.

6. Results and discussion

6.1. Sample characteristics

The sample (N ¼ 611) consist of 60.2 % females and 39.8% males;
43.0% Full-Time students and 57.0% Student Workers; 33.4% are in the
day programme and 66.6% in the evening programme. The participants
are from the following Bachelor of Science (Honours) Business Admin-
istration programme with specializations: Procurement (18.8%); Project
Management (9.2%); Tourism and Hospitality (9.8%); Accounting
(7.7%); Administration (32.6%); Finance (5.6%); Human Resource
(12.3%) and Marketing (4.1%). Also, 30.4% have no work experience;
9.0% have up to 1 year; 16.2% up to 2 years; 21.4% up to 5 years; 11.3%
up to 10 years and 11.6% have more than 10 years. For the social cate-
gorisations of birth generations, the sample consisted of 201 (32.9%)
Generation Z (16–23 yrs), 362 (59.2%) Generation Y (24–39 yrs) and 48
(7.9%) Generation X (40–54 yrs). Also, 43.0% were full-time students
and 57.0% student workers.

6.2. Results

6.2.1. RQ1 - Do generational differences affect students' satisfaction with the
E-learning system?

Using one-way ANOVAs, the analysis revealed a statistically signifi-
cant difference between generations for satisfactionwith course design (F
(2,608) ¼ 3.701, p ¼ .025, η2 ¼ .012). A Tukey HSD test revealed
satisfaction for course design was statistically significantly higher for
Generation X (M¼ 5.94, SD¼ 1.04) compared to Generation Z (M¼5.37,
SD ¼ 1.33, p ¼ .018). However, there was statistically non-significant
difference between Generation X (M ¼ 5.94, SD ¼ 1.04) and Genera-
tion Y (M ¼ 5.49, SD ¼1.33, p ¼ .064). And also, the difference between
Generation Y (M ¼ 5.49, SD ¼1.33) and Generation Z (M ¼5.37 SD ¼
1.33, p ¼.552) did not reach statistical significance. Therefore, there are
differences between generations for satisfaction with course design, and
Generation X and Generation Z are statistically different. The results also
reveal generations have statistically significant difference on satisfaction
with course delivery (F (2,608) ¼ 3.744, p ¼ .024, η2 ¼ .012). A Tukey
HSD test revealed that satisfaction for course delivery was statistically
significantly higher for Generation X (M ¼ 6.03, SD ¼ .98) compared to
Generation Z (M ¼ 5.46, SD ¼ 1.33, p ¼.018). However, there were
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statistically non-significant differences between Generation X (M ¼ 6.03,
SD¼ .98) and Generation Y (M¼ 5.58, SD¼ 1.30, p¼ .061).And also, for
Generation Y (M ¼ 5.58, SD ¼ 1.30) with Generation Z (M ¼ 5.46, SD ¼
1.33, p ¼.558). Therefore, there are differences between generations for
course delivery, and Generation X and Generation Z are statistically
different. Besides, there is no difference between Generation Y and
Generation Z. These results are in line with the current literature on
multi-generations for differences in generations of students and the in-
fluence of their characteristics on use of E- Learning (Selingo 2018; Seters
et al., 2012). Generation Z are generally considered to be the internet
generation and therefore very different from Generation X (Sandeen,
2008; Hole et al., 2010). However, the addition to knowledge is the
apparent statistical non-distinction of Generation Y to both Generations X
and Z which could be attributed to the complex concept of intergenera-
tional learning (Franz and Scheunpflug, 2016).

From the analysis, there was statistically significant difference be-
tween generations for satisfaction with course delivery environment (F
(2,608) ¼ 5.052, p ¼ .007, η2 ¼ .016). A Tukey HSD test revealed that
satisfaction for course delivery environment was statistically signifi-
cantly different for Generation Z (M ¼ 4.65, SD ¼ 1.63) compared to
Generation Y (M¼ 4.30, SD¼ 1.67, p¼.048). Also, there was statistically
significant lower satisfaction for Generation Y (M ¼ 4.30, SD ¼ 1.67)
compared to Generation Z (M ¼ 4.65, SD ¼ 1.63, p ¼ .048) and Gener-
ation X (M ¼ 4.95, SD ¼ 1.61, p ¼. 029). There was no statistically sig-
nificant difference between Generation X (M ¼ 4.95, SD ¼ 1.61) and
Generation Z (M ¼ 4.65, SD ¼ 1.63, p ¼ .482). Therefore, there are
differences between generations for satisfaction with course delivery
environment and Generation Z and Generation Y are statistically
different. Generation Y have the lowest satisfaction for the course de-
livery environment followed by Generation Z and Generation X respec-
tively. This is important since Selingo (2018) identified Generation Y as
the generation which grew up with high affinity for quality education
and McCuskey (2020) identified them as the generation that introduced
consumerism to higher education.

Furthermore, the analysis found statistically significant difference
between generations for satisfaction with preference of mode of delivery
(F (2,608) ¼ 3.644, p ¼ .027, η2 ¼ .012). A Tukey HSD test revealed

satisfaction with preference of mode of delivery was statistically signif-
icantly lower for Generation Z (M ¼ 2.36, SD ¼.843) compared to Gen-
eration X (2.71 � .582, p ¼ .020). Also, there were statistically non-
significant differences in satisfaction of preference of mode of delivery
between Generation Z (M ¼ 2.36, SD ¼ .843) and Generation Y (M ¼
2.43, SD ¼ .814, p ¼ .538), and between Generation Y (M ¼ 2.43, SD ¼
.814) and Generation X (M¼ 2.71, SD¼ .582, p¼ .070). Therefore, there
are differences between generations for satisfaction with preference of
mode of delivery and is lower in Generation Z than in Generation X.
However, there are no differences between Generation Z and Generation
Y, and between Generation Y and Generation X. This result, we posit may
be due to the generational gap between students in Generational Z and
the instructors who may be from Generation Y or X (Giunta, 2017).

In addition, there was statistically significant difference between
generations for total satisfaction of the course (F (2,608) ¼ 8.703, p <
.001, η2 ¼ .028). A Tukey HSD test revealed total satisfaction was sta-
tistically significantly higher for Generation X (M¼ 6.19, SD¼ .734) and
Generation Z (M ¼ 5.41, SD ¼ 1.193, p < .001) and Generation Y (M ¼
5.64, SD ¼ 1.213, p ¼ .007). Also, there was statistically non-significant
difference between Generation Z (M¼ 5.41, SD¼ 1.193) and Generation
Y (M ¼ 5.64, SD ¼ 1.213, p ¼ .076). On the contrary, there was statis-
tically non-significant difference between generations for satisfaction
with course interactions (F (2,608) ¼ 2.195, p ¼ .112, η2 ¼ .007).
Therefore, there are differences between generations for total satisfaction
of the course. Total satisfaction for the course is highest in Generation X
followed by Generation Z and Generation Y respectively. This result re-
veals differences in the satisfaction for components of the course and its
total satisfaction. Also, though Generation X may have satisfaction issues
with other components of the E-Learning they have the highest satis-
faction with total course satisfaction. A show of their appreciative
characteristic to Higher education learning and professional develop-
ment (Rood 2011; Coomes and DeBard 2004).

6.2.2. RQ2 - Do gender differences affect students' satisfaction with the
online learning system?

One-Way ANOVAs were utilized to determine if the independent
variable gender has a statistically significant effect on the satisfaction of

Table 1. Descriptives and correlations of measures.

Measures 1 2 3 4 5 Gender
Male

Gender
Female

Generation
Z (IGeneration)
(16–23 yrs)

Generation Y
(Millennials) (24–39 yrs)

Generation X
(40–54 yrs)

M (SD) M (SD) M (SD) M (SD) M (SD)

Rating of Total
Satisfaction
(Overall Satisfaction)

_ 5.62 (1.24) 5.60 (1.16) 5.41 (1.19) 5.64 (1.21) 6.19 (0.73)

Course Design .588** _ 5.46 (1.36) 5.50 (1.29) 5.37 (1.33) 5.49 (1.33) 5.94 (1.04)

Course Delivery .596** .909** _ 5.50 (1.33) 5.62 (1.27) 5.46 (1.33) 5.58 (1.30) 6.03 (0.98)

Course Interaction .550** .770** .769** _ 5.27 (1.38) 5.27 (1.31) 5.32 (1.29) 5.20 (1.40) 5.61 (0.94)

Course Delivery
Environment

.369** .512** .509** .629** _ 4.56 (1.63) 4.32 (1.71) 4.65 (1.63) 4.30 (1.67) 4.95 (1.61)

**. Correlation is significant at the 0.01 level (2-tailed).
N ¼ 611.

Table 2. Interpretation of effect sizes.

Effect Size Percent of
Non-Overlap of
two populations (U1)

Percentage in the second population
that exceeds the same percentage
in the first population (U2)

Percentage of the first
population which
the upper half
of the second population exceeds (U3)

Common Language
Effect Size (CLES)

0.0 0.0 50.0 50.0 0.50

0.1 7.7 52.0 54.0 0.53

0.2 14.8 54.0 57.9 0.56

0.3 21.3 56.0 61.8 0.58
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online learning management system components. It was found to be
statistically non-significant for differences in satisfaction with the online
course by gender for course design (F (1,609)¼ .143,p¼ .705, η2¼ .000),
course delivery (F (1,609) ¼ 1.166, p ¼ .281, η2 ¼ .002), course inter-
action (F (1,609) ¼ .002, p ¼ .968, η2 ¼ 000) and course delivery envi-
ronment (F (1,609) ¼ 3.049, p ¼.081, η2 ¼.005). Also, differences by
gender for preference of mode of delivery (F (1,609) ¼ .201, p ¼.654, η2

¼ .000) and rating of total satisfaction of the course (F (1,609) ¼ .057, p
¼.811, η2 ¼.000) did not reach statistical significance. Thus, gender
differences do not affect the student's satisfaction with the online
learning system used in an undergraduate business school cohort pro-
gramme. In literature, Astleitner, and Steinberg (2005) in a meta-study
where gender was statistically significant in online learning studies
found effects sizes (η2) averaging.30 (with a standard deviation of 0.63),
which from Table 2 indicates an effect of gender will correspond or occur
at a probability of 58%. Therefore, concluding that gender only has a very
small practically relevant effect on different variables which are important in
online learning. Also, the literature attest to these mixed outcomes for
satisfaction by gender (Al-Azawei et al., 2017; Ramírez-Correa et al.,
2015; Bruestle et al., 2009; Price, 2006).

6.2.3. RQ3 - What are the student stakeholders' satisfaction characteristics
of E-learning that are influenced by stakeholder student gender and
generations interactions in an online undergraduate curriculum?

Using factorial ANOVAs the analysis found statistically non-
significant differences between interactions effects of generations and
gender in the components of the Online Learning Management System
satisfaction with course design (F (2,605) ¼ 2.281, p ¼ .103, η2 ¼ .007);
satisfaction with course delivery (F (2,605)¼ 1.926, p¼ .147, η2¼ .006);
satisfaction with course interaction (F (2,605) ¼ .386, p ¼ .680, η2 ¼
.001); satisfaction with course delivery environment (F (2,605) ¼ .223, p
¼ .800, η2 ¼ .001); satisfaction with preference of mode of delivery (F
(2,605) ¼ 1.445, p ¼ .237, η2 ¼ .005) and total satisfaction with the
course (F (2,605) ¼ .235, p ¼ .790, η2 ¼ .001). Thus, there are no dif-
ferences of interactive effects of generations and gender satisfaction in
this population. This result feeds into the debate of gender interactions in
E-Learning in the literature which has led to mixed results (Al-Azawei
et al., 2017; Ramírez-Correa et al., 2015; Bruestle et al., 2009; Price,
2006).

7. Limitations, recommendation for practice and further
research

Finally, the limitations of the study include the inability to completely
control sample was drawn from one tertiary institution, which may in-
fluence the responses and therefore the generalisability of the findings.
The paper also provides an opportunity for future research, which could
examine the variables through a longitudinal study to provide evidence
on the changing patterns over time, compliance with study ethics and
relationships with perspectives of satisfaction of lecturers and instruc-
tional designers.

For practice, the study reveals students' generational differences
affect student's satisfaction of online learning system by primarily
affecting the following components of the course design; course delivery;
course delivery environment; preference of the mode of delivery and
total satisfaction of the course. From the effect sizes (η2) analyses,
generational difference effects for student's satisfaction of online learning
system are shown in the following components of the Online Learning
Management System. From Table 2 generational effects account for a
probability of about 53% for satisfaction with course design (η2 ¼ .012);
satisfaction with course delivery (η2 ¼ .012); and satisfaction with
preference of mode of delivery (η2 ¼ .012). A probability of approxi-
mately 56% effect in satisfaction with course delivery environment (η2 ¼
.016) and 58% for total satisfaction of the course (η2 ¼ .028).

The analysis for gender found it does not affect learning in the online
Learning Management System. This study, therefore, adds to the

literature of studies on online learning (Seters et al., 2012; Dong and
Zhang 2011; Yukselturk and Bulut 2009). Besides, in a developing
country setting gender does not affect online learning in the face of the
argument of contention of the gender divide in the use of internet online
learning and higher levels of satisfaction in “combined” or multigener-
ational learning groups (Horvat et al., 2015).

Generation X: In a multi-generations undergraduate online learning
environment, Generation X contextualise the highest satisfaction for
course design, course delivery, preference for mode of delivery and total
overall satisfaction. This is borne out of the characteristic of appreciation
for professional development.

Generation Y: Generation Y in a multi-generational undergraduate
online learning environment have the least contextualisation of satis-
faction for course delivery environment and total satisfaction with
courses. This may be contrary to expectation for a generation that grew
up with computers but can be due to the lack of the use of computers in
their learning process in their educational environment.

Generation Z: Generation Z in a multi-generational undergraduate
online learning environment has high satisfaction for course delivery
environment, and moderate satisfaction to course design, course delivery
and preference of a mode of delivery. This is the Internet Generation and
as such s due to their compatibility and dependency on computer
technology.

8. Conclusions

The results reveal differences in student's satisfaction for online
learning management systems based on the generation cohort in a multi-
generational cohort of an undergraduate business programme. There-
fore, in our desire to engage in the online undergraduate degree-
awarding programmes in our current multi-generation cohort pro-
grammes there is a need to assess the composition of the cohort to
recognise how learning and its satisfaction takes place in the cohort to
inform and contextualise teaching. Also, there is a need to vary the
emphasis placed on the components of the course on a continuum to
accommodate the composition of the cohort. These findings provide
important contributions for lecturers, curriculum designers, and the
career development and administrative staff of HEIs to input into stra-
tegies of online courses design, which will enhance student learning and
experience.

Declarations

Author contribution statement

D. E. Yawson: Conceived and designed the experiments; Performed
the experiments; Analyzed and interpreted the data; Contributed re-
agents, materials, analysis tools or data; Wrote the paper.

F. A. Yamoah: Conceived and designed the experiments; Wrote the
paper.

Funding statement

This research did not receive any specific grant from funding agencies
in the public, commercial, or not-for-profit sectors.

Declaration of interests statement

The authors declare no conflict of interest.

Additional information

No additional information is available for this paper.

D.E. Yawson, F.A. Yamoah Heliyon 6 (2020) e05519

7



References

Al-Azawei, A., Parslow, P., Lundqvist, K., 2017. Investigating the effect of learning styles
in a blended e-learning system: an extension of the technology acceptance model
(TAM). Australas. J. Educ. Technol. 33 (2), 1–23.

Al-Fraihat, D., Joy, M., Sinclair, J., 2020. Evaluating E-learning systems success: an
empirical study. Comput. Hum. Behav. 102, 67–86.

Andrade, M.S., Miller, R.M., Kunz, M.B., Ratliff, J.M., 2020. Online learning in schools of
business: the impact of quality assurance measures. J. Educ. Bus. 95 (1), 37–44.

Astin, A.W., 1993. What Matters in College? Four Critical Years Revisited. Jossey-Bass,
San Francisco, CA.

Astleitner, H., Steinberg, R., 2005. Are there gender differences in web-based learning?
An integrated model and related effect sizes. Educ. Technol. Rev. 13 (1), 47–63.

Aung, T.N., Khaing, S.S., 2016. Challenges of implementing e-learning in developing
countries: a Review. In: Zin, T., Lin, J.W., Pan, J.S., Tin, P., Yokota, M. (Eds.), Genetic
and Evolutionary Computing. Springer, Cham, pp. 405–411.

Babbie, E., Mouton, J., 2007. The Practice of Social Research, seventh ed. Oxford
University Press, Cape Town.

Barr, R.B., Tagg, J., 1995. From teaching to learning: a new paradigm for undergraduate
education. Change 27 (6), 13–25.

Baxter Magolda, M.B., 1999. Creating Contexts for Learning and Self-Authorship:
Constructive-Developmental Pedagogy. Vanderbilt University Press, Nashville, TN.

Bhuasiri, W., Xaymoungkhoun, O., Zo, H., Rho, J.J., Ciganek, A.P., 2012. Critical success
factors for e-learning in developing countries: a comparative analysis between ICT
experts and faculty. Comput. Educ. 58 (2), 843–855.

Bickman, L., Rog, D.J., 2009. The SAGE Handbook of Applied Social Research Methods.
SAGE Publications, Inc, Thousand Oaks, CA.

Bolliger, D.U., Martindale, T., 2004. Key factors for determining student satisfaction in
online courses. Int. J. e Learn. 3 (1), 61–67.

Bruestle, P., Haubner, D., Schinzel, B., Holthaus, M., Remmele, B., Schirmer, D.,
Reips, U.D., 2009. Doing E-learning/doing gender? Examining the relationship
between students' gender concepts and E-learning technology. In: 5th European
Symposium on Gender & ICT Digital Cultures: Participation - Empowerment –
Diversity, March 5 - 7, 2009 - University of Bremen.

Cambiano, R.L., De Vore, J.B., Harvey, R.L., 2001. Learning style preferences of the
cohorts: generation X, Baby Boomers, and the silent generation. PAACE J. Lifelong
Learning 10, 31–39.

Campbell, L., 2004. What does the “e” stand for? (Report). Department of Science and
Mathematics Education. The University of Melbourne, Melbourne.

Chaubey, A., Bhattachary, B., 2015. Learning management system in higher education.
Int. J. Sci. Technol. Eng. 2 (3), 158–162.

Chin, W.W., 1998. Issues and opinion on structural equation modeling. MIS Q. 22 (1),
7–16. March.

Churchill Jr., G.A., 1979. A paradigm for developing better measures of marketing
constructs. J. Market. Res. 16 (1), 64–73.

Chyung, S.Y., 2007. Age and gender differences in online behavior, self-efficacy and
academic performance. Q. Rev. Dist. Educ. 8 (3), 213–222.

Cidral, W.A., Oliveira, T., Di Felice, M., Aparicio, M., 2018. E-learning success
determinants: Brazilian empirical study. Comput. Educ. 122, 273–290.

Cook, T.D., Campbell, D.T., 1979. Quasi-Experimentation: Design & Analysis Issues for
Field Settings. Houghton Mifflin Company, Boston.

Coomes, M.D., DeBard, R., 2004. A generational approach to understanding students.
N. Dir. Student Serv. 106, 5–16.

Corrigan, T., Mcnamara, G., O’Hara, J., 2013. Intergenerational learning: a valuable
learning experience for higher education students. Eurasian J. Educ. Res. 52,
117–136.

Cyert, R.M., March, J.G., 1963. Englewood cliffs. NJA Behav. Theor. Firm 2 (4), 169–187.
Dahlstrom, E., Brooks, D.C., Bichsel, J., 2014. The current ecosystem of learning

management systems in higher education: student, faculty, and IT perspectives.
Research Report. ECAR, Louisville, CO.

Damnjanovic, V., Jednak, S., Mijatovic, I., 2015. Factors affecting the
effectiveness and use of Moodle: students' perception. Interact. Learn.
Environ. 23 (4), 496–514.

DeVellis, R., 2003. Scale Development: theory and applications. In: Applied Social
Research Methods Series, 26. SAGE Publications Inc, Thousand Oaks. California.

Dong, J.Q., Zhang, X., 2011. Gender differences in adoption of information systems: new
findings from China. Comput. Hum. Behav. 27 (1), 384–390.

Dziuban, C.D., Moskal, P.D., Hartman, J., 2005. Higher education, blended learning, and
the generations: knowledge is power: No more. In: Bourne, J., Moore, J.C. (Eds.),
Elements of Quality Online Education: Engaging Communities. Sloan Center for
Online Education, Needham: MA.

Edelman/StrategyOne, 2010. The 8095 Exchange: Millennials, Their Actions Surrounding
Brands, and the Dynamics of Reverberation. Retrieved from. www.slideshare.net/Ed
elmanDigital/8095-white-paper.

Eom, S.B., Ashill, N.J., 2018. A system's view of e-learning success model. Decis. Sci. J.
Innovat. Educ. 16 (1), 42–76.

Frand, J.L., 2000. The information-age mindset. Educ. Rev. 35 (5), 14–24. Retrieved
from. http://net.educause.edu/apps/er/erm00/articles005/erm0051.pdf.

Franz, J., Scheunpflug, A., 2016. A systematic perspective on intergenerational learning:
theoretical and empirical findings. Stud. Paedagog 21 (2), 24–41.

Giunta, C., 2017. An emerging awareness of generation Z students for higher education
professors. Arch. Bus. Res. 5 (4), 90–104.

Hair Jr., J.F., Black, W.C., Babin, B.J., Anderson, R.E., 2010. Multivariate Data Analysis,
seventh ed. Pearson Education; Prentice-Hall, Upper Saddle River, NJ.

Hole, D., Zhong, L., Schwartz, J., 2010. Talking about Whose Generation? Why Western
Generational Models Can’t Account for a Global Workforce. Issue 6. Available online:

http://www.deloitte.com/view/en_US/us/Insights/Browse-by-Content-Type/de
loitte-review/5d6e2bb18ef26210VgnVCM100000ba42f00aRCRD.htm.

Horvat, A., Dobrota, M., Krsmanovic, M., Cudanov, M., 2015. Student perception of
Moodle learning management system: a satisfaction and significance analysis.
Interact. Learn. Environ. 23 (4), 515–527.

Howe, N., Strauss, W., 2003. Millennials Go to College. American Association of
Registrars and Admissions Officers and LifeCourse Associates, Great Falls, Va.

Howe, N., Strauss, W., 2000. Millennials Rising: the Next Great Generation. Vintage
Books, New York.

Hung, M., Chou, C., Chen, C., Own, Z., 2010. Learner readiness for online learning: scale
development and student perceptions. Comput. Educ. 55 (3), 1080–1090.

Ker�zi�c, D., Toma�zevi�c, N., Aristovnik, A., Umek, L., 2019. Exploring critical factors of the
perceived usefulness of blended learning for higher education students. PloS One 14
(11).

Kolb, A.Y., Kolb, D.A., 2005. Learning styles and learning spaces: enhancing experiential
learning in higher education. Acad. Manag. Learn. Educ. 4, 193–212.

Koutropoulos, A., 2011. Digital natives: ten years after. MERLOT J. Online Learn. Teach. 7
(4), 525–538.

Kupperschmidt, B.R., 2000. Multigeneration employees: strategies for effective
management. Health Care Manag. 19 (1), 65e76.

Lakens, D., 2013. Calculating and reporting effect sizes to facilitate cumulative science: a
practical primer for t-tests and ANOVAs. Front. Psychol. 4.

Lee, Y.H., Hsieh, Y.C., Hsu, C.N., 2011. Adding innovation diffusion theory to the
technology acceptance model: supporting employees' intentions to use e-learning
systems. J. Educat. Technol. Soc. 14 (4).

Little, B., 2005. Part-time Students and Employability. Learning and Employability, Series
Two. HEA, York.

McCuskey, B., 2020. Generations in higher Ed. Available from: https://www.purdue.edu
/vpsl/resources/generations.php. (Accessed 26 June 2020).

McDowell, L., 1993. Enterprise education and part-time students. Assess. Eval. High.
Educ. 18 (3), 187–204.

Mohammadi, H., 2015. Investigating users' perspectives on e-learning: an integration of
TAM and IS success model. Comput. Hum. Behav. 45, 359–374.

Monaco, M., Martin, M., 2007. The millennial student: a new generation of learners. Athl.
Train. Educ. J. 2 (Apr-Jun), 42–46.

Mtebe, J.S., Raisamo, R., 2014. A model for assessing learning management system.
Success in higher education in sub-saharan countries. Electron. J. Inf. Syst. Dev.
Ctries. 61 (7), 1–17.

Mtebe, J.S., Raphael, C., 2018. Key factors in learners' satisfaction with the e-learning
system at the University of Dar es Salaam, Tanzania. Australas. J. Educ. Technol. 34
(4).

Nicholson, P., 2007. A history of E-learning. In: Fern�andez-Manj�on, B., S�anchez-
P�erez, J.M., G�omez-Pulido, J.A., Vega-Rodríguez, M.A., Bravo-Rodríguez, J. (Eds.),
Computers and Education. Springer, Dordrecht.

Price, L., 2006. Gender differences and similarities in online courses: challenging
stereotypical views of women. J. Comput. Assist. Learn. 22 (5), 349–359.

Ramírez-Correa, P.E., Arenas-Gait�an, J., Rond�an-Catalu~na, F.J., 2015. Gender and
acceptance of E-learning: a multi-group Analysis based on a structural equation
model among college students in Chile and Spain. PloS One 10 (10), e0140460.

Raspopovic, M., Jankulovic, A., Runic, J., Lucic, V., 2014. Success factors for e-learning in
a developing country: a case study of Serbia. Int. Rev. Res. Open Dist. Learn. 15 (3),
1–23.

Rood, S.A., 2011. Understanding generational diversity in the workplace: what resorts
can and are doing? J. Tour. Insights 1 (1), 79–89. Article 10.

Rovai, A.P., Baker, J.D., 2005. Gender differences in online learning: sense of
community, perceived learning, and interpersonal interactions. Q. Rev. Dist.
Educ. 6 (1), 31–44.

Sandeen, C., 2008. Boomers, Xers, and millennials: who are they and what do they really
want from continuing higher education? Cont. High. Educ. Rev. 72.

Scutelnicu, G., Tekula, R., Beth Gordon, B., Knepper, H.J., 2019. Consistency is key in
online learning: evaluating student and instructor perceptions of a collaborative
online-course template. Teach. Publ. Admin. 37 (3), 274–292.

Selingo, J.J., 2018. The New Generation of Students. How Colleges Can Recruit, Teach
and Serve Gen Z. The Chronicle of Higher Education, Washington D.C.

Seters, J.R., Ossevoort, M.A., Tramper, J., Goedhart, M.J., 2012. The influence of student
characteristics on the use of adaptive e-learning material. Comput. Educ. 58 (3),
942–952.

Slavin, A., 2014, November 16. Brand Strategy for a New Generation. Huffington Post.
Spector, P.E., 1992. Sage university papers series: quantitative applications in the social

sciences, No. 82. In: Summated Rating Scale Construction: an Introduction. Sage
Publications, Inc.

Srinivasan, V., 2012. Multi generations in the workforce: building collaboration. IIMB
Manag. Rev. 24, 48–66.

Stickney, L.T., Bento, R.F., Aggarwal, A., Adlakha, V., 2019. Online higher education:
faculty satisfaction and its antecedents. J. Manag. Educ. 43 (5), 509–542.

Stinchcombe, A.L., 2005. The Logic of Social Research. The University of Chicago Press,
Ltd. Chicago 60637, USA.

Stone, D.E., Zheng, G., 2014. Learning management systems in a changing environment.
In: Wang, V. (Ed.), Handbook of Research on Education and Technology in a
Changing Society. IGI Global, Hershey, PA, pp. 756–767.

Strauss, W., Howe, N., 1991. Generations: the History of America’s Future 1584 to 2069.
William Morrow and Company, New York.

Strauss, W., Howe, N., 2007. Millennials as Graduate Students. Chronicle of Higher
Education. March 30, 2007.

Sullivan, G.M., Feinn, R., 2012. Using effect size—or why the P value is not enough.
J. Grad. Med. Educat. 4 (3), 279–282.

D.E. Yawson, F.A. Yamoah Heliyon 6 (2020) e05519

8

http://refhub.elsevier.com/S2405-8440(20)32362-8/sref1
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref1
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref1
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref1
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref2
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref2
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref2
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref3
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref3
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref3
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref4
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref4
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref5
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref5
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref5
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref6
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref6
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref6
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref6
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref7
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref7
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref8
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref8
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref8
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref9
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref9
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref10
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref10
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref10
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref10
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref11
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref11
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref12
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref12
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref12
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref13
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref13
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref13
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref13
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref13
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref13
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref14
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref14
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref14
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref14
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref15
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref15
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref16
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref16
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref16
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref17
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref17
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref17
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref18
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref18
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref18
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref19
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref19
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref19
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref20
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref20
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref20
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref21
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref21
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref21
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref22
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref22
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref22
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref80
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref80
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref80
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref80
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref23
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref23
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref24
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref24
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref24
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref25
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref25
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref25
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref25
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref26
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref26
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref27
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref27
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref27
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref28
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref28
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref28
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref28
http://www.slideshare.net/EdelmanDigital/8095-white-paper
http://www.slideshare.net/EdelmanDigital/8095-white-paper
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref30
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref30
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref30
http://net.educause.edu/apps/er/erm00/articles005/erm0051.pdf
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref32
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref32
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref32
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref33
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref33
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref33
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref34
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref34
http://www.deloitte.com/view/en_US/us/Insights/Browse-by-Content-Type/deloitte-review/5d6e2bb18ef26210VgnVCM100000ba42f00aRCRD.htm
http://www.deloitte.com/view/en_US/us/Insights/Browse-by-Content-Type/deloitte-review/5d6e2bb18ef26210VgnVCM100000ba42f00aRCRD.htm
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref36
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref36
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref36
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref36
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref37
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref37
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref38
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref38
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref39
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref39
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref39
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref40
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref41
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref41
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref41
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref79
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref79
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref79
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref42
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref42
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref43
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref43
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref44
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref44
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref44
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref81
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref81
https://www.purdue.edu/vpsl/resources/generations.php
https://www.purdue.edu/vpsl/resources/generations.php
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref82
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref82
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref82
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref46
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref46
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref46
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref47
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref47
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref47
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref48
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref48
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref48
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref48
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref49
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref49
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref49
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref50
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref51
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref51
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref51
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref52
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref52
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref52
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref52
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref52
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref52
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref53
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref53
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref53
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref53
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref54
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref54
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref54
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref55
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref55
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref55
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref55
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref56
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref56
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref57
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref57
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref57
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref57
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref58
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref58
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref59
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref59
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref59
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref59
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref78
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref60
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref60
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref60
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref61
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref61
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref61
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref62
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref62
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref62
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref63
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref63
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref64
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref64
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref64
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref64
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref65
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref65
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref66
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref66
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref67
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref67
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref67
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref67


Sun, P.C., Tsai, R.J., Finger, G., Chen, Y.Y., Yeh, D., 2008. What drives a successful e-
learning? An empirical investigation of the critical factors influencing learner
satisfaction. Comput. Educ. 50 (4), 1183–1202.

Tarling, R., 2009. Statistical Modelling for Social Researchers Principles and Practices.
Routledge, Abingdon, Oxon, UK.

Thong, J.Y., Yap, C.S., 1996. Information systems effectiveness: a user satisfaction
approach. Inf. Process. Manag. 32 (5), 601–610.

Umek, L., Aristovnik, A., Toma�zevi�c, N., Ker�zi�c, D., 2015. Analysis of selected aspects of
students' performance and satisfaction in a moodle-based E-learning system
environment. Eurasia J. Math. Sci. Technol. Educ. 11 (6).

Umek, L., Ker�zi�c, D., Aristovnik, A., Toma�zevi�c, N., 2017. An assessment of the
effectiveness of Moodle e-learning system for undergraduate public administration
education. Int. J. Innovat. Learn. 21 (2), 165–177.

Wendover, R.W., 2002. From Ricky & Lucy to Beavis & Butthead: Managing the New
Workforce. The Center for Generational Studies, Inc, Aurora, CO.

Williams, C.J., Matt, J.J., O’Reilly, F.L., 2014. Generational perspective of higher
education online student learning styles. J. Educ. Learn. 3 (2), 33–51.

Yang, D., Dalton, J.E., 2012. A Unified Approach to Measuring the Effect Size
between Two Groups Using SAS®. 6. SAS Global Forum 2012, Statistical and
Data Analysis.

Yukselturk, E., Bulut, S., 2007. Predictors for student success in an online course. Educ.
Technol. Soc. 10 (2), 71–83.

Yukselturk, E., Bulut, S., 2009. Gender differences in self-regulated online learning
environment. J. Educat. Technol. Soc. 12 (3), 12–22.

D.E. Yawson, F.A. Yamoah Heliyon 6 (2020) e05519

9

http://refhub.elsevier.com/S2405-8440(20)32362-8/sref68
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref68
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref68
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref68
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref69
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref69
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref70
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref70
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref70
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref71
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref72
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref73
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref73
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref73
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref73
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref74
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref74
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref74
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref75
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref75
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref75
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref76
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref76
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref76
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref77
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref77
http://refhub.elsevier.com/S2405-8440(20)32362-8/sref77

	Understanding satisfaction essentials of E-learning in higher education: A multi-generational cohort perspective
	1. Introduction
	2. Literature review
	2.1. E-learning and E-learning satisfaction based on satisfaction models
	2.2. E-learning satisfaction characteristics of social categories of generations
	2.3. Gender and E-learning

	3. Research questions
	4. Method
	4.1. Application of the Moodle Learning Management System -the context of this research
	4.2. Participants
	4.3. Procedure
	4.4. Instrument
	4.5. Reliability and validity

	5. Analysis
	6. Results and discussion
	6.1. Sample characteristics
	6.2. Results
	6.2.1. RQ1 - Do generational differences affect students' satisfaction with the E-learning system?
	6.2.2. RQ2 - Do gender differences affect students' satisfaction with the online learning system?
	6.2.3. RQ3 - What are the student stakeholders' satisfaction characteristics of E-learning that are influenced by stakeholder stud ...


	7. Limitations, recommendation for practice and further research
	8. Conclusions
	Declarations
	Author contribution statement
	Funding statement
	Declaration of interests statement
	Additional information

	References


