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Abstract

Distance education learning environments provide tremendous convenience and flexibility, allow-
ing busy, mobile adult learners to engage in education while coping with their limited resources
in terms of time, energy and finances. Following a student-centered approach this study investi-
gates adult students’ subjective perceptions while using distance education systems based on a
videoconferencing platform as Quality of Experience (QoE). Based on a literature review, socio-
logical behavior and expectations, we have constructed a structural equation model (SEM) illus-
trating relations among different variables that can predict positive levels of adult students’ QoE,
thus providing guidelines for proper development. We have tested the model using a survey of
198 primary education school teachers involved in a videoconferencing-based learning program
for teacher enhancement. Results show a good fit to the model developed. The analysis showed
that adult students’ QoE is directly influenced by appropriateness of teacher-student interaction
and ease of participation, as well pre-
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Adult Students' Perceptions in Distance Education Learning Environments

Introduction

Continuous education is important to individuals, institutions and society as a whole, especially
due to the accelerated changes in modern living in the past few decades. When we refer to educa-
tion, we mostly think about children and the young population, instructed by adults. But the adult
population is also interested in the pursuit of knowledge for either personal or professional rea-
sons. Adults, as non-traditional students, are engaging in different activities to continue their edu-
cation through various forms of learning that provide them with adequate knowledge in a specific
area of study. Some of these forms include self-learning, attendance at lectures, training, confer-
ences, workshops, etc. Terminology related to adult education has changed over time, indicating a
shift in educational perspectives and teaching practices. ‘Continuing education’, as used in the
literature, consists of all learning activities, formal and informal, by which individuals seek to
upgrade their knowledge, attitude and competencies (Jarvis, 1995; Smith, 2005; Stone, 1986).
Currently accepted terminology referred to as ‘lifelong learning’ indicates a change from educa-
tion to learning and incorporates learning from every aspect of our lives — social relationships,
environment, society and culture (Field, 2006; Tight, 2002). There are differences between adults
and other types of students, since adults have more life experience and have already gone through
the process of standard education. They are usually motivated by the latest trends promoted by
society, their wish to advance in their profession, re-career, satisfy job requirements, or acquire
new skills and knowledge for personal reasons, which are all built on their past learning experi-
ence and practice (Knowles, Holton, & Swanson, 1998). On the other hand, as life becomes more
complex, different education forms and models have to be developed for better integration of the
educational process in modern society. During the last decade, the pace of technological change
has increased so quickly that it has significantly affected every area of modern living. Recent
technological developments have introduced world-wide collaboration, social networking, virtu-
alization of resources and participants, videoconferencing, on-line/off-line e-learning, etc. into the
learning process (Brady, Holcomb, & Smith, 2010; Garrison, 2011; Lawson, Comber, Gage, &
Cullum-Hanshaw, 2010; Longworth, 2013). Distance education has created new opportunities for
information and knowledge transfer, separating the teacher, as a source of information, and the
students through time and space.

Adult students have to find a proper balance between growing demands at work and in their per-
sonal life. Their learning activities have to compete with limited resources that adults generally
possess in terms of time, energy and finances (Eastmond, 1998; Giancola, Grawitch, & Borchert,
2009). The distance education methodologies and solutions can successfully meet these demands
and promote wider adaptation of e-learning in adult population. Having in mind that adult learn-
ing process builds on previously acquired knowledge, skills and attitude of individuals (Stone,
1986), the success of adult distance learning practices is closely dependent on adults students’
beliefs, satisfaction and expectations from the delivery methods (Donavant, 2009). Hrastinski
(2008) has investigated the importance of the communication media (asynchronous and synchro-
nous) as key in transforming the focus on e-learners as individuals to e-learners as social partici-
pants during lifelong learning. Levenberg and Caspi (2010) have explored elementary school
teachers’ perceptions of learning in formal/informal online and face-to-face learning environ-
ments and found that the medium makes a difference in perceived learning in informal environ-
ments, but not in formal ones. In like manner, different researchers have focused on learning
technologies for adult education and the success of the learning process (Eastmond, 1998, Le-
Noue, Hall, & Eighmy, 2011; Mason, 2006). Still, due to the different nature of adult students,
additional research is required that follows a student-centered approach (Hannafin, Hill, Land, &
Lee, 2014; Knowles et al., 1998; Weimer, 2013), especially focusing on adult students’ satisfac-
tion and quality expectations from the distance learning environments. Hence, better understand-
ing of students’ experiences is vitally important to the educational process and the learning ex-
perience itself plays an important role in learning outcomes.
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Purpose of the Study

This study is one of few attempts to investigate adult students’ subjective expectations while us-
ing interactive distance learning systems (based on videoconferencing technologies) in terms of
Quality of Experience (QoE). In the last few years, QoE (“Quality of Experience”, 2011) has
emerged as a fully user-oriented approach which focuses on the social element, users’ subjective
expectation and evaluation of systems’ delivery and performance (Kalliris, Dimoulas, Veglis, &
Matsiola, 2011; Kist & Brodie, 2012; W. Wu et al., 2009; Zhang, Xu, & Cheng, 2011). Further-
more, videoconferencing-based educational systems provide tremendous convenience and flexi-
bility for adult students, while bridging the distance between the teacher as a source of informa-
tion and the students. Such interactive learning activities can meet the demands of adult students
since they closely resemble face-to-face educational environments and can make students feel
like participants rather than isolates (Lawson et al., 2010; Murphy, Rodriguez-Manzanares, &
Barbour, 2011). Therefore, the purpose of this study is to provide empirical research on videocon-
ferencing-based learning environments for adult population, while predicting or explaining the
determinants that influence students’ positive experiences during the learning process. Through a
literature review on adult education and existing models for technology acceptance, we propose a
model which takes into account complex correlations among different factors that influence stu-
dents’ positive QoE and ideally describes technology independent guidelines. With this quantita-
tive QoE analysis, we can help readers understand the nature of adult students while using video-
conferencing for lifelong learning, promote improvement of practice and provide valuable infor-
mation to all stakeholders of distance education institutions during evaluation of their educational
systems. This study systemically analyzes a wide array of factors that can predict higher levels of
students’ QoE that inevitably determine perceived learning environments that encourage deeper
approaches, structured to improve the quality of student learning (Trigwell & Prosser, 1991).

Literature Review

In an attempt to differentiate ‘the art and science of teaching adults’ as opposed to ‘the art and
science of teaching children’, Knowles (1980) has developed a theory of ‘andragogy’ for any
form of adult learning in contrast to ‘pedagogy’. The andragogical model, as conceived by
Knowles, was premised on four crucial assumptions of adult learning: (1) self-concept in which
adults move from dependency to self-directedness; (2) experience which guides adults in their
learning activities; (3) readiness to learn as internal motivation to attend subjects that have imme-
diate relevance to their job or personal life; and (4) orientation to learning which indicates a shift
from content-oriented towards problem-centered learning. Additionally, motivation to learn was
added later as fifth assumption, since he had recognized that adults respond better to internal ver-
sus external motivators. In like manner, another influential theory on adult education, referred as
‘experiential learning’ (Kolb, 1984), stressed the necessity to approach adults differently than
young students due to the central role that experience plays in the learning process.

Over the years, the Internet has emerged as the latest vehicle through which institutions can de-
liver credit and noncredit distance education courses, while allowing a variety of asynchronous
(two-way communication involving time delay between transmission and receipt) and synchro-
nous (interactive communication) activities (Bower & Hardy, 2004; Bouhnik & Carmi, 2012;
Murphy et al., 2011; Somenarain, Akkaraju, & Gharbaran, 2010; Yamagata-Lynch, 2014). In his
theory of transactional distance, Moore (1997) hypothesized that, in the hands of progressive
teachers, teleconferencing gives opportunity not only to reduce distance but also to increase au-
tonomy of learners. Other researchers have also identified videoconferencing as a new dimension
of interaction and communication that was previously unavailable in online learning environment
(Gill, Parker, & Richardson, 2005; Lawson et al., 2010; Taylor, 2009; Y. Wang & Chen, 2007).
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Adult distance education possibilities do not differ from the ones available to young population.
Still, differences may arise as result of different motivating factors, preferences, strategies to-
wards learning, already accumulated information and life experience, which adults tend to trans-
fer into their learning situations (Eyitayo, 2013; Knowles et al., 1998; Merriam & Caffarella,
1991; Richardson, 2013). Therefore it is important to understand adult students and their subjec-
tive experience from the learning environment. According to Moore and Kearsley (1996), “most
distance education students are adults between the ages of 25 and 50. Consequently, the more one
understands the nature of adult learning, the better one can understand the nature of distance
learning” (p. 153). To some extent, Knowles (1980) used his assumptions and proposed a pro-
gram-planning model for designing, implementing and evaluating education experience with
adults. Based on adult learning theories, Cercone (2008) examined the characteristics of adult
learners and provided an analysis of how these characteristics influence the design of an online
learning environment. According to Fidishun (2000), factors that motivate adults, for example
increased self-esteem, job satisfaction, quality of life, etc., can be built into online environments
through different educational methods. But still, empirical research that provides guidelines for
educational development while predicting adult students’ behavior and overall experience from
different distance learning environments is almost nonexistent.

On the other hand, researchers have explored the social aspect and used the theory of reasoned
actions (TRA) (Ajzen & Fishbein, 1980) to provide information for users’ acceptance of modern
technologies. Based on this theory, they have addressed factors influencing perceived ease of use
and usefulness of technology, users’ attitude toward using and intention to use technology, while
applying the technology acceptance model (TAM) (Davis, Bagozzi, & Warshaw, 1989) or ex-
tended TAM to the use of different technological solutions (Liu, Chen, Sun, Wible, & Kuo, 2010;
Ng, Shroff, & Lim, 2013; Saadé, Nebebe, & Tan, 2007; Sahin, & Shelley, 2008; X. Wu & Gao,
2011). Having in mind the lack of literature that explores adult students’ behavior, if we approach
adult students the same as any distance education practitioner and reuse the variables of technol-
ogy acceptance models aligned with adult learning theories, we can provide results that explain
their nature and subjective experience. In the same context, different studies have already demon-
strated QoE as a more holistic evaluation than mere narrowly focused end-user experience (Kal-
liris et al. 2011; Molnar, Hava-Muntean, & Cristea, 2009; W. Wu et al., 2009; Zhang et al.,
2011). Gong, Yang, Huang and Su (2009) have defined a QoE model that focused on the relation-
ship between the technical and QoE parameters that consisted of five factors: availability, usabil-
ity, integrality, retainability and instantaneousness. Malinovski, Lazarova and Trajkovik (2012)
have focused on the social aspect regarding learner-content interaction in distance learning activi-
ties and proposed a model where easy usage and adaptability of the system predict students’ ex-
perience while using online learning portals. Still, despite these isolated efforts to define QoE
models, many issues regarding identification of influencing factors in distance learning environ-
ments remain unanswered and require significantly more research.

Research Model and Hypotheses

There are different factors that influence the success of a videoconferencing-based educational
system, like ease of use, quality and synchronization of video/audio signals, integration with col-
laboration tools, proper teaching approach, student subjective experience, etc. In the case of adult
students, some factor may be more influential than others, since they are inclined towards a prac-
tical and reflexive approach to knowledge (Knowles, 1980), while the age span could lead to dif-
ferent attitudes towards new technologies and motivation for their use in practice (Milheim, 2007;
Selwyn, Gorard, & Furlong, 2005). In this study, we have incorporated the advances made via the
technology acceptance models, have moved beyond mere acceptance, and tried to evaluate simi-
lar and different variables that can influence a higher level of adult students’ positive QoE. Since
distance education and technology are closely connected, we have adopted ‘ease of use’ and ‘atti-
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tude’ of TAM and combined them with adult students’ motivators (intrinsic and extrinsic) influ-
enced by the assumptions related to motivation in adult learning theories (Fidishun, 2000;
Knowles, 1980; Merriam & Caffarella, 1991). The technical performance of distance educational
systems, especially the interactive ones, depends on infrastructure level (transport infrastructure,
network-based Quality of Service (QoS), etc.) and application level (web-content, conferencing
services, application-based QoS, etc.). Since our approach is student-centered, we have also in-
cluded a technical performance variable, but constructed as students’ perception of the perform-
ance and delivered services. Having in mind that during sociological and behavioral research
multi-item measures are more adequate than single-item measures (Nunnally, 1978), each of the
explored key factors that affect adults students’ QoE was formulated as latent constructs, meas-
ured via several observed variables. In like manner, we have formulated QoE as adult students’
perceived experience for natural feeling, increased efficiency and productivity, and overall satis-
faction from the learning process. Thus, we have defined nineteen (19) observed variables that
represent relevant indicators underlying the domain of each construct (Table 1).

Table 1: Latent constructs and their observed variables (indicators)

CONSTRUCT |INDICATOR DESCRIPTION
EASY Easyl Students’ think it was easy to follow the lesson through VC
Easy2 Appropriateness and simplicity of teacher-student interaction
Easy3 The degree to which students were able to easily understand the
content
Easy4 The degree to which the technological solution fitted learning
requirements
ATTITUDE Attl Acceptance of VC during the lessons
Att2 Beliefs regarding possibility to bridge the distance between the
teacher and the students
Att3 Attitude towards new interactive technological solutions for
learning
MOTIVATION Motivl Level of motivation to attend VC based classes in the future
Motiv2 Beliefs to recommend and motivate others to attend similar
classes
Motiv3 Level of motivation for attendance to satisfy job requirements
Motiv4 Level of motivation to use the recorded VC session for learning
TECHNICAL Techl Students’ perceived quality of the video signal
Tech2 Students’ perceived quality of the audio signal
Tech3 Beliefs regarding proper audio/video synchronization
Tech4 Students’ perceived level of proper functioning of the equip-
ment
QoE QoE1l Perceived experience for the comfort during learning and in-
creased efficiency
QoE2 Perceived experience for increased possibilities for learning and
productivity
QoE3 The degree to which students think this type of learning is inter-
esting and enjoyable
QoE4 Overall experience during distance learning enhanced with VC

Note. VC = videoconferencing
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The presented observed variables were further used in a reflective measurement where a change
in a latent construct variable must precede a variation in the indicator, thus providing a measure
for the construct (Churchill, 1979). Furthermore, the selected latent constructs provide sufficient
information for a reliable QoE analysis, model development and testing of hypotheses regarding
adult students’ perceptions in distance educational systems based on a videoconferencing plat-
form.

This research focuses on the cognitive level while abstracting the actual technical setup and util-
ized tool for videoconferencing. Still, following a student-centered approach, it researches the
technical behavior and proper functioning of the equipment as a perceived experience by the in-
volved adult students.

Therefore we have formulated the following hypotheses that describe the possible connections
between the research constructs, organized in a manner that can be further illustrated as a research
model:

Hypothesis I: Students’ perceived technical quality and proper functioning of the system influ-
ence students’ ease of participating in the learning sessions and understanding of the content
(H1a); and influence students’ acceptance of videoconferencing and interactive technologies for
learning (H1b);

Hypothesis 2: Students’ perceived technical quality and proper functioning of the system influ-
ence positive level of students’ QoE for increased efficiency, productivity and successful distance
learning process.

Consistent with prior studies (Lee, Cheung, & Chen, 2005; Liu et al., 2010, X. Wu & Gao, 2011),
we believe that relationships among the latent construct, which reflect on ease of use, motivation
and adult students’ acceptance of interactive technologies, can demonstrate significant strengths.
Hence, we have formulated the following hypotheses:

Hypothesis 3: Ease of participation and learning, appropriate teacher-student interaction influence
students’ acceptance of videoconferencing (H3a); as well influence students’ motivation (intrinsic
and extrinsic) to participate in videoconferencing classes, to use the recorded sessions for learning
and recommend similar classes to other (H3b);

Hypothesis 4: Adult students’ motivation to use videoconferencing based systems influence their
attitude towards these interactive technologies.

The presented hypotheses formulate the relationships between research constructs as determinants
that altogether influence a higher level of students’ experience. Since QoE is the desired outcome
variable, we have reviewed the nature of each construct and referred indicators and formulated
the following hypothesis:

Hypothesis 5: Adult students’ QoE, while participating in distance learning environments based
on videoconferencing platforms, is directly influenced by the appropriateness of teacher-student
interaction and ease of participation (H5a); is influenced by students’ attitude towards videocon-
ferencing technologies and acceptance of the new learning methodology (H5b); and is also pre-
dicted by students’ motivational factors (intrinsic and extrinsic) to attend videoconferencing clas-
ses (H5c).

Based on the above proposed hypotheses and theoretical variables, we have developed our re-
search model that explains the natures of adult students and illustrated relationships between all
factors that influence adults students’ QoE in distance education learning environments based on
a videoconferencing platform. Figure 1 illustrates the proposed model with hypotheses and com-
plex relationships between the researched latent variables.
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Figure 1: Hypothesized model illustrating adult students’ perceptions in distance
learning environments based on a videoconferencing platform.

The proposed model has one exogenous variable (TECHNICAL), since we have assumed that it
is influenced by factors outside of this model that are coming from the application and network-
ing level. This variable is acting as a predictor for EASY, ATTITUDE and QoE (endogenous var-
iables). According to the researched hypotheses, this model also illustrates a causal relationship
for the outcome of the remaining latent variables: EASY, ATTITUDE, MOTIVATION and QoE.
Therefore, it focuses on factors influencing adult students’ QoE in distance learning environments
based on a videoconferencing platform, which is subjective opinion and would be difficult to
quantify and measure otherwise.

Methodology

Interactive distance educational systems, especially ones based on videoconferencing platforms,
are designed to bridge the distance between the teacher as a source of information and the stu-
dent. There are different systems and tools that offer this type of education, but the success of the
learning process is closely dependent on students’ subjective experience, influenced by different
factors. Having in mind the different nature of adult students, we have proposed a research model
and discussed casual relationships between the identified factors that influence adult students’
QokE in similar environments.

Participants

To test the model of this study, we have researched a distance education program that provides
continuing education for primary school teachers in Macedonia. Thus, we involved teachers who
were part of a learning program for the professional development of government officials and
educators towards new approaches to teaching with the use of technology. Hence, we were able
to work with a representative group of adult students who covered wide age span, live in large
cities or villages, have different technological backgrounds and have been participating in dis-
tance education for some period. The involved participants chose to participate in this distance
education program since they were intrinsically motivated to increase their professional compe-
tencies and upgrade their knowledge to satisfy the latest trends in primary education for better use
of technology (as extrinsic motivators). The collected demographical information from the in-
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volved 198 participants indicated 43.88% female and 56.12% male in the adult student popula-
tion, 34.34% of age 25-34 years, 39.39% of age 35-44 years, 23.23% of age 45-54 years and
3.04% of age 55-64 years, reflecting the typical population of adult students interested in continu-
ing education. 74.24% of these students live in smaller and bigger cities, while 25.76% live in
different villages, thus representing urban and rural environments. During the evaluation period,
58.59% had already participated in similar distance educational courses (most of the students at-
tended several learning sessions), while 41.41% had taken such a course for the first time.

Design

This educational program covered more than twenty learning sessions, taught by ten different
teachers, with 6-12 participants in each session. The program provided different courses designed
to offer students an integrated learning experience in which they could enhance their knowledge
regarding the latest educational trends and participate in collaborative activities. In each learning
session, the teacher was placed at one site and was linked over the internet to a group of students
in different locations (small classrooms) or individual students participating from their home.
Each site had a proper teacher/student camera and sound system, a display with a live picture of
the teacher and/or a student participating in a conversation and an interconnecting device to the
videoconferencing platform. The students participating from their home connected with a web
browser over the internet while using their own computers equipped with a camera and speakers.

After each learning session, the teacher provided a link to an online questionnaire for student
feedback regarding each particular course. These surveys contained necessary demographic ques-
tion, control information, as well questions regarding the proposed measurements in this study.
They were able to grade the observed indicators on each question on a scale from 1 to 6, where 1
is strongly disagree and 6 is strongly agree.

Data Analysis

Structural equation modeling (SEM) is a multi-equation technique and a powerful way of testing
the credibility of models (Bollen, 1989; Byrne, 2001) that include multiple dependent and inde-
pendent variables, and inclusion of measurement errors in the analysis. Due to the sociological
and behavioral nature of our research, we have used SEM to test the hypothesized model while
using the data set from students’ responses to see if the proposed theory matches the research da-
ta. Having in mind that SEM can be an iterative process, the initial model can be refined and re-
vised if such changes are justified theoretically (J. Wang & Staver, 2001). Therefore, during this
QoE analysis, we have explored minor corrections and alternative models so the research data
could adequately fit an ultimate model aligned with the research purpose and sound theories.

Research Findings

Descriptive Statistics

The adult distance education program that was researched in this study lasted approximately one
year. During this period, we got a satisfactory 85% usable survey response rate (n=198 responses)
from the involved adult students and stored the dataset in a central database for further research
and analysis.

Before we could submit the research dataset for factor analyses, proper univariate statistical anal-
ysis was conducted to examine the nature of the gathered data. This examination included meas-
ures for mean score, standard deviation, skewness, and kurtosis of the observed variables that
provided initial results and reliability of indicators, since any value outside the acceptable range
could produce inaccurate calculations.
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Table 2 lists descriptive statistics of the observed variables with the necessary measurements.

Table 2: Descriptive statistical information regarding the observed variables and their
reliabilities (n=198)

INDICATOR | MIN/MAX MEAN STD. DEVIATION SKEW KURTOSIS

Easyl 4/6 5.49 0.703 -1.025 -0.278
Easy?2 4/6 548 0.658 -0.895 -0.315
Easy3 4/6 5.35 0.723 -0.638 -0.851
Easy4 4/6 5.25 0.681 -0.364 -0.836
Attl 4/6 5.61 0.520 -0.763 -0.711
Att2 3/6 542 0.755 -1.082 0.352
Att3 4/6 5.64 0.569 -1.303 0.731
Motivl 4/6 5.79 0.465 -2.191 4.171
Motiv2 4/6 5.74 0.495 -1.701 2.054
Motiv3 4/6 5.57 0.572 -0.960 -0.068
Motiv4 4/6 5.67 0.524 -1.239 0.529
Techl 4/6 5.22 0.748 -0.388 -1.124
Tech2 2/6 5.16 0.845 -0.926 1.156
Tech3 3/6 5.16 0.809 -0.653 -0.242
Tech4 4/6 5.24 0.719 -0.389 0.996
QoEl 5/6 5.63 0.484 -0.549 -1.717
QoE2 4/6 5.64 0.521 -1.023 -0.080
QoE3 4/6 5.53 0.539 -0.514 -0.947
QoE4 4/6 5.67 0.494 -0.966 -0.461

As shown in Table 2, the descriptive results demonstrate the lowest mean scores on all technical
indicators, while the measurements for motivation and QoE report the highest mean scores. All
results have low standard deviations, which confirms that these responses were constructive in
nature. From a statistical point of view, to evaluate the normality of the survey’s data, we need to
look at the absolute values for skewness (skew > 3.0 indicates an extremely skewed value) and
kurtosis (kurtosis > 8.0 indicates a problem). These parameters were also satisfactory, which en-
sures that the survey’s data is relevant (Curran, West, & Finch, 1996) and can be used for further
analyses.

Reliability of the Constructs

The reliability and internal consistency of the construct was examined using a Cronbach's alpha
test, which is widely accepted to indicate the degree to which a set of indicators measure a single
latent construct (Table 3). As a rule of thumb, alpha values for constructs higher than 0.70 repre-
sent good internal consistency (Nunnally, 1978), having in mind that high values do not mean
that the scale is unidimensional.
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Table 3: Reliability results for the latent constructs (n=198)

CONSTRUCT NO. OF ITEMS CRONBACH'S ALPHA
EASY 4 0.892
ATTITUDE 3 0.712
MOTIVATION 4 0.888
TECHNICAL 4 0.952
QoE 4 0.823

As shown in Table 3, the results show that the reliability for all constructs highly exceeds the al-
pha threshold level of 0.70, except for ATTITUDE which is close to the border level. Even
though this is still satisfactory for surveys, it indicated that this construct could be further revised,
if necessary, to improve the proposed model.

Measurement Model

Before the structural model is developed, which will test the proposed hypotheses and model fit
against the dataset gathered from students’ responses, a measurement model is needed which re-
lates measured (observed) variables to latent constructs. This model will provide factor loadings
between the latent variables and proposed observed indicators, with included errors of measure-
ment. The standardized factor loadings estimates should be 0.5 or higher, and ideally 0.7 or high-
er (Nunnally, 1978). Figure 2 illustrates the measurement model according to the research data,
tested for factors loading and reliability of measures.

As shown in Figure 2, results from the measurement model show that all factor loadings on indi-
cators and their respective constructs are above the ideal value 0.70, with the exception for Att2
which loads with 0.57. This model gives us preliminary information about possible factors that
could influence adult students’ QoE as well as presenting correlation values among construct that
indicate relevant relationships between them. Furthermore, we assessed the measurement model
for convergent validity and looked into two additional measures: average variance extracted
(AVE) and composite reliability (CR) for each construct, which were derived from the factor
loadings. A good rule of thumb suggest an AVE of 0.50 or higher indicating adequate convergent
validity (values less than 0.50 indicates that on average, there is more error remaining in the items
than there is variance explained by latent structure), while CR should be at least 0.70 (values be-
tween 0.60 and 0.70 may be acceptable provided that other indicators of a model’s construct va-
lidity are good). Guided by the results for factor loadings in the measurement model and the
Cronbach's alpha test for each constructs (data presented in Table 3), we have chosen to test if
exclusion of Att2 from the proposed model could provide better results and revise the initial
model.

In addition, we have further inspected the measurement model for satisfactory values for stan-
dardized residual covariances and modification indices. We have noticed that Easy4 and e4 have
the highest value for modification indices with some of the other factors (Hair, Anderson, Tat-
ham, & Black, 1998) and thus considered to also remove Easy4 for better model fit results. Table
4 reports CR and AVE values for each construct within the initial model (with Att2 and Easy4)
and revised model (without Att2 and Easy4).
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Figure 2: Measurement model.

The results in Table 4 show that the refinement of the referred constructs produced better results
for convergent validity, especially since AVE of the ATTITUDE construct had increased above
0.50 and the CR value was closer to 0.70. Thus we concluded that the revised measurement mod-
el reported adequate factor loading and convergent validity. During SEM, the validity of the
measurement model proved the design, proposed methodology and measurement instruments.
Further QoE analysis, through the development of a structural model, could illustrate how the
latent variables (constructs) influence each other, especially students’ QoE as a desired outcome.

Table 4: AVE and CR of each construct for the initial and revised measurement model

CONSTRUCT CR - INITIAL | CR - REVISED | AVE - INITIAL | AVE - REVISED
MODEL MODEL MODEL MODEL
EASY 0.876 0.896 0.689 0.714
ATTITUDE 0.624 0.678 0.471 0.508
MOTIVATION 0.870 0.871 0.681 0.682
TECHNICAL 0.971 0.971 0.841 0.841
QoE 0.716 0.716 0.538 0.538

Structural Equation Model

The main purpose of this study is to distinguish proper determinants that correlate with each other
and can predict students’ QoE during an interactive videoconferencing learning session, with the
focus on an adult population. Following our research methodology, we created a hypothesized
model illustrating relevant observed and unobserved variables. Through a dataset gathered from
the evaluation of students’ perceptions of a targeted research adult group, this model was tested
and refined through the measurement model, which is important in every social research since
each study can be missing information and have hidden variables.

A structural equation model addresses the complex relationships among underlying constructs
and attempts to account for these confounding variables while including measurement errors into
the model. During the development of this model, we followed the hypothesized model (Figure
1), but also examined the possible model fitted to the dataset gathered from adult students’ re-
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sponses. During examination of the results, we noticed that the hypothesized path between
TECHNICAL and QoE (the path that also demonstrated a low correlation value within the meas-
urement model) reported p>0.05 and diminished the required values for model fit. Therefore it
led us to the conclusion that the proposed Hypothesis 2 is not supported. Hence, we decided once
again to refine the model and drop the path between these constructs towards an ultimate model.
The rejection of Hypothesis 2 is logical since adult students’ QoE during distance education may
not be directly influenced by the technical behavior and systems parameters when they operate
within acceptable levels.

Having in mind the structure of the hypothesized model, the refinement made during the meas-
urement model analysis and initial model fit parameters, the ultimate model (revised structural
model) proposed in this study is shown in Figure 3.

PPP  PPPP

|Mot|v1 || Mot|v2|| Mot|v3|| Mot|v4|

85 .96 R.71 87 186 V7482
47
EASY »( MOTIVATION (e22)
@ 54%F
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Figure 3: Results of the structural equation model during adult students’ perceptions in a
distance education learning environment based on a videoconferencing platform
(*p<0.001; **p<0.01; ***p>0.05).

The structural equation model produced the following values for the necessary indicators:
e CMIN =357.278, df=111, CMIN/df = 3.219 (according to Marsh and Hocevar (1985) a
relative chi-square as low as 2 or as high as 5 indicated a reasonable fit);

e GFI=10.914 (goodness of fit index which should exceed 0.9 for a good model (Joreskog
& Sorbom, 1984));

o CFI=0.923 (comparative fit index where, according to Hu and Bentler (1999), values >
0.9 indicate a very good fit);

e RMSEA = 0.05 (root mean square error of approximation, where smaller values below
0.08 are preferable (Browne & Cudeck, 1993)).

These values indicate proper model fit and alignment between the ultimate model (Figure 3) and
collected data. The hypothesized model that included the path between TECHNICAL and QoE
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(according to Hypothesis 2) produced values for GFI=0.834 and RMSEA=0.09, which are slight-
ly below desired indicators, proving that the model correction was justified.

Discussion

The purpose of this study is to broaden our understanding of the nature of adult students while
using videoconferencing for lifelong learning and predict or explain the determinants that influ-
ence their positive experiences during the learning process. The research results show that the
QOE construct is significantly determined by EASY ($=0.66, p<0.001) and MOTIVATION
(B=0.54, p=0.003) with a coefficient of determination R* of 0.64. This indicates that the desired
outcome variable for QoE can be strongly predicted when adult students participate in distance
learning process based on an interactive videoconferencing platform. Therefore we can conclude
that Hypotheses 5a and 5c are fully supported and reveal influencing factors that can be consid-
ered specific for adult students’ QoE while engaging in similar distance educational activities.
Even though it is inappropriate to generalize that the adult population is intimidated by the tech-
nological advancements or unwilling to participate in online learning (Donavant, 2009), the re-
sults have demonstrated that ease of participation and motivation to learn in similar environments
are the main determinants for adult students’ QoE. Additionally, if we follow Fidishun’s (2000)
assumptions and focus on factors that motivate adults and embrace them into the online environ-
ments through different educational methods, we can increase the level of adult students’ positive
experience. The findings have a number of implications for practice, especially for the stake-
holders of the educational institutions that include videoconferencing-based learning environ-
ments for an adult population, which can help them to properly determine relevant factors that
can improve the educational process.

Furthermore, indirectly, the factor loadings on EASY and MOTIVATION indicate to what extent
their factors play a role in a higher level of positive students’ QoE. For example, the high factor
loading between EASY (unobserved variable) and Easy2 (observed variable) of 0.96 suggests
that appropriateness and simplicity of teacher-student interaction predicts perceived QoE from the
learning session. These finding complicate but do not contradict Schmidt and Moust’s (1995)
SEM analysis that emphasizes the importance of teacher-student communication and a positive
learning atmosphere. Furthermore, the results show that adults prefer environments that closely
resemble face-to-face education, since their orientation to learning shifts from content-oriented
towards problem-centered learning (Knowles, 1980), which can be maximized through interactive
discussions. In like manner, since Motivl and Motiv2 regressed higher on MOTIVATION as op-
pose to Motiv3, we can conclude that adults respond better to internal versus external motivators,
which correlates with Knowles’s (1980) theory of andragogy.

Path coefficients illustrating correlations between the other constructs, show strong connections
between EASY and ATTITUDE (p=0.71, p<0.001) and EASY and MOTIVATION ($=0.62,
p<0.001) thus fully supporting Hypotheses 3a and 3b, and a significant influence between
TECHNICAL and EASY (B=0.68, p<0.001) thus supporting Hypothesis 1a. The system’s per-
formance and proper audio/video parameters showed a direct effect on students’ ease of participa-
tion in the learning sessions and their interaction with the teacher. On the other hand, the easy
usage influenced adults’ motivation to use similar distance education systems and their general
attitude and acceptance of these interactive technologies. Students’ motivation also has a positive
effect on general attitude and acceptance as reported with the path between MOTIVATION and
ATTITUDE (p=0.57, p<0.001), thus fully supporting Hypothesis 4. These findings correlate with
Davis et al.’s (1989) TAM model, which states that perceived ease of use influences user atti-
tudes, while explaining additional latent relationships that were presented in this study. The ob-
tained results are very important since early identification of relevant variables could provide the
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means to increase the likelihood of positive students’ experiences in similar learning environ-
ments.

Hypotheses 1b and 5b were rejected in this study, since we found no direct statistically significant
effects between TECHNICAL and ATTITUDE (p>0.05) and ATTITUDE and QoE (p>0.05).
Therefore, these results oppose the importance of attitude towards using technology in the tech-
nology acceptance model (Lee et al., 2005, Ngai, Poon, & Chan, 2007; X. Wu & Gao, 2011),
since adult students’ attitude towards the new technologies failed to predict their QoE.

Bearing in mind that we also rejected Hypothesis 2, this study has shown that adult students’ QoE
can be abstracted from the technological setup and system behavior, with a limitation for per-
formance within acceptable levels (based on the technical observed variables). Since adults dem-
onstrated intuitive understanding of content based on their personal experience and life histories
(Jordan, Carlile, & Stack, 2008), it is justifiable that variances in technical quality does not di-
rectly influence their QoE from the learning sessions.

Conclusion

The adult population engages in different lifelong learning activities through a variety of forms of
learning experiences that include self-directed learning, lectures, conferences, seminars, work-
shops, etc. This type of students tends to be specific in their nature since they cover a wide age
span, and have different life experiences and motivation for learning than traditional students in-
volved in standard state educational programs for primary/secondary schools, universities, post-
graduate studies, etc. Due to limitation of resources and possibilities, adult students can be con-
sidered as a target group that may directly benefit from the advantages of distance learning solu-
tions.

This study researched adult students’ QoE during distance learning activities in a form of interac
tive and collaborative training that utilize systems based on a videoconferencing platform. Even
though distance education and technology are closely connected, we have tried to abstract the
technological layer, focusing on social behavior and the cognitive level of this learning process.
We have identified several variables, like ease of use and students’ motivation, that can ade-
quately explain and have the ability to predict the level of positive QoE. A structural equation
model was proposed, tested, and validated while most of the causal relationships between the re-
search constructs were well supported. The results showed that 64% of adult students’ QoE in a
distance education learning environment based on a videoconferencing platform was explained
by the proposed model.

This quantitative QoE analysis helps adult readers interested in similar distance education activi-
ties to understand the social aspect and factors influencing their positive level of QoE from the
learning process. At the same time, it provides relevant input for the stakeholders of distance edu-
cation institutions to understand that students’ experience is vitally important to the educational
process and has to be considered as a relevant factor for their future development and proper posi-
tioning in the distance learning area.

In our future work, we will continue to use the proposed methodology while expanding the scope
of work in different directions. We plan to evaluate adult distance learning virtual environments
based on self-learning materials, prerecorded audio and video segments as a form of learner-
content interactions, as well evaluate different collaborative solutions as a learner-learner interac-
tion. We will use the model presented in this study and conduct further analyses while trying to
predict students’ QoE in these environments. Based on the results reported in this study, we will
focus on the development of a neuro-fuzzy model that can be used to identify Quality of Learning
(QoL) as a causal relationship between different input parameters like objective factors, learning
capabilities, previous knowledge, a clear set of learning goals etc., including QoE.
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