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Progreen online engineering diploma in the Middle East:
assessment of the educational experience
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Department of Education Faculty of Arts and Sciences, The American University of Beirut, Beirut, Lebanon

ABSTRACT
Little is known about the status of online learning in the Middle East. This
study investigates educational experiences of engineers enrolled in the
new joint online ProGreen diploma programme offered by three
universities, two in Lebanon and one in Egypt. Forty-eight working
engineers responded to an online survey based on the three
components of the community of inquiry model: social presence,
teaching presence, and cognitive presence. Exploratory factor analysis
identified five factors: sense of belonging, self-directedness, self-
actualisation, interaction, and instructional guidance. The findings
showed that sense of belonging was the factor engineers rated highest
but it did not correlate with instructional guidance. However,
instructional guidance highly correlated with self-directedness and self-
actualisation.
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1. Introduction

Information and communication technologies (ICT) have become embedded in daily life, transform-
ing how we communicate and access information. Online technologies have shaped higher edu-
cation through the diffusion of the latest innovations in networking systems. The rapid
development of ICT applications has put pressure on educational institutions to abandon traditional
teaching and learning approaches and to adopt new strategies for course delivery and learning plat-
forms. Professors and students rely on online tools to access content and resources, share infor-
mation, collaborate on projects, and discuss educational issues.

E-learning utilises network technologies that can transfer information at any time to any location.
The rapid diffusion of the Internet has significantly affected learning, and the newly available tools
promote new forms of identity construction, meaning-making, and social interaction (Hayes 2005;
Black 2006). With no constraints of time or space in the e-learning environment, courses can be
built of highly scalable, reusable components that can accommodate any number of students (Rosen-
berg 2001).

In Western developed countries, online learning is commonly accepted, not only as an alternative
to face-to-face learning, but also as a convenient means for professional development and lifelong
learning. In other areas of the world, online learning is not as widespread. Low Internet penetration,
slow and poor-quality Internet connections, and the fear that online content will teach youths’
immoral values have been assumed to be barriers that limit online learning practices in the
Middle East (Mirza 1998; Al-Kahtani, Ryan, and Jefferson 2006). In 2006, almost 16.7% of the global
population could access the Internet. Six years later, the Internet penetration rate had almost
doubled (34.3%), and in 2016, the Internet was estimated to be available to 50.1% of the world’s
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population (Internet_World_Statistics 2016), as shown in Table 1. The Internet penetration rate was
reported to be 75.9% in Lebanon, 49.6% in Egypt, and 57.4% throughout the Middle East (Internet_-
Society 2016; Internet_World_Statistics 2016).

In the Middle East, governments’ failure to recognise online programmes has discouraged aca-
demic institutions from offering online degrees. Consequently, online programmes have lost credi-
bility and led to fewer competitive job opportunities for graduates than opportunities for
graduates with comparable traditional degrees (Dirani and Yoon 2009).

2. Research questions

The main objective of this study is to investigate the education experiences of engineering prac-
titioners in a professional online diploma programme offered jointly by three leading universities
in Lebanon and Egypt. Mainly, this study addresses the following questions:

1. What skills do engineering practitioners acquire through the online diploma?
2. How do the acquired skills correlate together?
3. How do the acquired skills affect the engineers’ educational experience?

Choosing to enrol in an online post-graduate degree programme is a new experience for these engin-
eers. Therefore, using a Likert-scale survey based on the community of inquiry (CoI) model, this study
identifies and discusses the skills students can acquire during this online journey.

3. The growing penetration of E-learning

A report by the National Center for Education Statistics (NCES 2014) on online enrolment in the
United States shows that, in 2013, 23% of graduate students were enrolled in fully online pro-
grammes, twice as many as the 11% of undergraduates (NCES 2014). A more recent survey on
online learning conducted in 2015 found that the number of college students taking at least one
online course had increased 3.9% from the previous year (OLC 2016).

A survey conducted in 249 institutions from 38 European countries showed that the vast majority
offer blended learning (91%) and online learning courses (82%). As such, academic institutions in
Germany, Spain, Switzerland, and the United Kingdom most frequently reported that more than
half of their students were involved in e-learning (Gaebel et al. 2014).

No data are available for students in the Middle East enrolled in online courses or fully online
degrees. The existing literature reports that some governments in the region have initiated e-learning
programmes either completely virtually or through their higher education institutions (Mirza and Al-
Abdulkareem 2011). For example, in cooperation with Western universities, Syrian Virtual University,
founded in 2002, offers various online degrees, including diplomas, bachelor’s and master’s degrees.
In the United Arab Emirates, Hamdan bin Mohammed Smart University, established in 2002, provides
online master’s and bachelor’s degrees as well as professional diplomas and certificates. In Jordan,

Table 1. Global Internet penetration rate (June 2016).

Location Penetration rate (%)

Africa 28.7
Asia 45.6
Europe 73.9
Middle East 57.4
North America 89.0
Latin America/Caribbean 61.5
Australia 73.3
World total 50.1
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Mediterranean Virtual University was founded in 2004 by 11 universities from the United Kingdom
and four Mediterranean countries (Jordan, Egypt, Malta, and Turkey) where partners collaborate in
developing online courses. In Saudi Arabia, the Knowledge International University, established in
2007, uses Arabic as the main instructional language for online degree programmes. In 2008, the
Saudi Ministry of Higher Education, with the cooperation of nine local universities, established a
national centre of e-learning and distance learning with the aim to develop, implement, and
prepare e-learning materials and conduct research on e-learning (UWN 2008). The most flourishing
online university in the Middle East is the Arab Open University, which was founded in Kuwait in
1989 and opened branches in Jordan and Lebanon in 2002 and Saudi Arabia, Bahrain, and Egypt
in 2003.

3.1. Context of the study

In the spring of 2015, the American University of Beirut, Lebanese American University and American
University in Cairo launched a joint, professional post-graduate diploma in green technologies with
three specialisations: renewable energies, green buildings, and water resources. The ultimate goal is
to offer the ProGreen joint diploma programme in numerous countries and universities across the
region. The aim is to provide a unique, focused programme to assist engineering and architecture
professionals who want to enhance or complement their technical and decision-making skills in
green technologies or to advance in the green business industry.

To obtain this diploma in green technologies, students must complete a minimum of 18 credits of
coursework in their specialisation, including a final project. Students may earn a diploma in two or
three specialisations if they complete a minimum of eight credit hours of graduate coursework
beyond the requirements for their previous specialisation(s). A double specialisation requires a
minimum of 26 credit hours, and a triple specialisation 34 credit hours.

A cloud-based virtual learning environment was implemented to allow students and instructors to
access Moodle, the learning management system. The diploma can be completed in 12–18 months.
Admissions requirements are a bachelor’s degree in engineering, architecture, or science and the
required TOEFL (Test of English as a Foreign Language) score. At the time of data collection in the
spring of 2016, 65 engineers were enrolled in the programme.

4. Theoretical framework

Garrison, Anderson, and Archer (2000) developed the community of inquiry model which focuses on
the context of learning and the interactions within it that construct learning. In the community
of inquiry model, learners are responsible for their own learning as they interact with the commu-
nity. This model guided the development of the study survey and had the three aspects shown in
Figure 1:

1. Social presence [SP]: Learners identify their presence socially and emotionally during the learning
process.

2. Cognitive presence [CP]: Learners can establish the meaning of the learning experience.
3. Teaching presence [TP]: Instructors design, organise, and facilitate the content of learning.

The use of the community of inquiry framework would help in understanding the challenge of the
quality of online education raised by Larreamendy-Joerns and Leinhardt (2006) regarding engage-
ment, pedagogy, and epistemology. Based on the CoI framework, online knowledge can be built
while being supported by the appropriate design of instruction because of collaboration among
members of a learning community. Therefore, this framework was selected as a guide in this study
to delineate the participants’ experience in enrolling in an online diploma.
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The CoI framework has been used in a significant number of previous studies. Arbaugh et al. (2008)
supported the validity of the CoI as a framework for building effective online learning environments
and suggested that the instrument is a valid and reliable measure of only the two components of SP
and CP. Within their study, TP was perceived as two factors; one was related to course design and
organisation and the other related to instructor behaviour during the course. Later, Shea and Bidjer-
ano (2009) validated the three components of the instrument and showed through structural
equation modelling that 70% of the variation of CP can be modelled based on the teaching and SP.

The community of inquiry instrument, as studied and validated in the previous studies, empha-
sises three components with 34 items: TP (13 items), SP (9 items), and CP (12 items). The survey in
this study was modified to incorporate 12 items for each component, considering that SP does
not place enough emphasis on community importance per se. Researchers believe students
should sustain SP through trust and therefore promote deeper levels of knowledge construction
and group-based problem-solving (Garrison and Anderson 2011; Garrison and Akyol 2013). Accord-
ingly, three more items that reflect community environment were added to the SP component based
on previous studies (Picciano 2002; Wang, Sierra, and Folger 2003) as shown in Table 3: [SP10] I felt
that I was part of the learning community and willing to maintain its growth, [SP11] I enjoyed team-
work, and valued networking and collaboration, [SP12] Even though we were not physically together
in a traditional classroom, I still felt like I was part of a group in the online course. The first item in the
TP component was omitted because it is reflected in its second item, while the CP component
remains as it is with its 12 items.

5. Methodology

This study analyses the responses of practicing engineers registered in an online diploma programme
through a Likert-scale survey investigating the skills they acquired through their online education.

5.1. Participants and procedure

In the spring of 2016, 65 engineers were enrolled in the online ProGreen diploma programme across
three universities in Lebanon and Egypt. Students were invited via email to participate in an online
survey and were ensured of complete anonymity. The first call for participation was sent to the target

Figure 1. Community of Inquiry Model (Garrison, Anderson, and Archer 2000).
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sample during the first week of May 2016. After two weeks, 35 students had completed the survey,
and a second invitation was sent as a reminder. By the end of May, 48 students had completed the
questionnaire, resulting in a 73.8% response rate after data from partially completed surveys were
discarded.

5.2. Instrumentation

The first section of the survey included questions to determine participants’ demographics and
general information, such as age, gender, and expertise using ICT applications. The second section
was based on the literature on the community of inquiry model selected as the theoretical framework
for this study. In this section, participants were asked to rate 36 items on a four-point Likert scale (1 =
strongly disagree, 4 = strongly agree). These items were based on the three aspects of the community
of inquiry model (SP, CP, and TP) (Arbaugh et al. 2008; Shea and Bidjerano 2009).

6. Findings

Of the respondents, 77% were male, while 50% of participants were 21–30 years old, 17% were 31–40
years old, 29% were 41–50 years old, and only 4% were older than 50 years. Students were based in
the following countries: 45 in Lebanon, 10 in Egypt, 6 in Saudi Arabia, and 1 each in Qatar, Jordan, the
United Arab Emirates, and Spain. Fifty-eight engineers declared that they had full-time jobs, while the
remaining seven did not provide any information about their current employment. Twenty-four
respondents were enrolled in the renewable energies specialisation, 23 in the green buildings
specialisation, 15 in the water resources specialisation, 1 in a double specialisation (water resources
and renewable energies), and 2 in three specialisations. Table 2 below provides information related to
the respondents’ background.

In the survey investigating the engineers’ educational experience in the online learning diploma
programme, the 36 four-point Likert-scale items based on the community of inquiry model had a
Cronbach’s alpha reliability of 0.88. Descriptive statistics were calculated to obtain measures of
central tendency and variability for each item.

The first question in the study was to investigate the skills acquired by the participants through the
online diploma. Exploratory factor analysis (EFA) was performed to determine which of the 36 items
formed related subsets. EFA was applied with principal components extraction, eigenvalues greater
than 1.00, and an absolute value greater than .40 (Ho 2006). The results of a Kaiser–Meyer–Olkin
(KMO) measure of sampling equal to .961 and Bartlett’s test (p < .0001) showed that using EFA
was appropriate for this study (Kaiser 1970). EFA with principal components extraction yielded five
factors that accounted for 71.08% of the total variance. Table 3 shows the rotated factor loadings,
which are the correlations between a variable and a factor. The size of each loading reflects the

Table 2. Respondents’ background.

Options Frequency Percentage

Level of computer Expertise Intermediate 20 42
Expert 28 58

Easiness of the used technological tools Somewhat easy 16 33
Easy 32 67

Most frequently computer use for this diploma Home 36 75
Work 10 21
Other 2 4

Rate of the overall educational experience Poor 6 12
Satisfactory 8 17
Good 12 25
Very good 16 34
Excellent 6 12
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Table 3. Rotated factor matrix with extraction method: principal component Rotation method: Varimax with Kaiser Normalisation.

Item F1 F2 F3 F4 F5

Sense of belonging [SP10] I felt that I was part of the learning community and willing to
maintain its growth.

.842

[SP7] I felt comfortable disagreeing with other course participants
while still maintaining a sense of trust

.781

[SP12] Even though we were not physically together in a traditional
classroom, I still felt like I was part of a group in the online course

.780

[SP8] I felt that my point of view was acknowledged by other course
participants

.772

[SP11] I enjoyed teamwork, and valued networking and collaboration. .771
[TP9] Instructor actions reinforced the development of a sense of
community among course participants.

.665

[SP9] Online discussions help me to develop a sense of collaboration. .661
[SP1] Getting to know other course participants gave me a sense of
belonging in the course

.636

[CP6] Online discussions were valuable in helping me appreciate
different perspectives

.539

Self-actualisation [TP11] The instructor provided feedback that helped me understand
my strengths and weaknesses relative to the course’s goals and
objectives

.902

[CP11] I have developed solutions to course problems that can be
applied in practice.

.896

[CP8] Learning activities helped me construct explanations/solutions. .796
[CP10] I can describe ways to test and apply the knowledge created in
this course.

.750

[CP12] I can apply the knowledge created in this course to my work or
other non-class related activities

.688

[CP9] Reflection on course content and discussions helped me
understand fundamental concepts in this class.

.638

[TP4] The instructor was helpful in identifying areas of agreement and
disagreement on course topics that helped me to learn

.557

[TP10] The instructor helped to focus discussion on relevant issues in a
way that helped me to learn.

.512

Self-directedness [CP5] Brainstorming and finding relevant information helped me
resolve content-related questions.

.756

[CP2] Course activities stimulated my curiosity. .699
[CP1] Problems posed increased my interest in course issues .677
[CP4] I utilised a variety of information sources to explore problems
posed in this course.

.648

[TP5] The instructor was helpful in guiding the class towards
understanding course topics in a way that helped me clarify my
thinking

.643

[CP7] Combining new information helped me answer questions raised
in course activities

.607

Instructional
guidance

[TP12] The instructor provided feedback in a timely fashion .886
[TP3] The instructor clearly communicated important due dates/time
frames for learning activities.

.770

[TP2] The instructor provided clear instructions on how to participate in
course learning activities.

.695

[TP1] The instructor clearly communicated important course goals. .683
[TP8] The instructor encouraged course participants to explore new
concepts in this course.

.670

[CP3] I felt motivated to explore content-related questions .627
[TP7] The instructor helped keep the course participants on task in a
way that helped me to learn.

.613

Interaction [SP4] I felt comfortable conversing through the online medium. .888
[SP6] I felt comfortable interacting with other course participants. .848
[SP2] I was able to form distinct impressions of some course
participants.

.817

[SP5] I felt comfortable participating in the course discussions. .801
[SP3] Online or web-based communication is an excellent medium for
social interaction.

.670

[TP6] The instructor helped to keep course participants engaged and
participating in productive dialogue

.670
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extent of the relationship between a variable and a factor. For items loaded under two factors, only
the highest loading was retained. The following variances were reported: factor 1, σ2 = 30.68%; factor
2, σ2 = 17.06%; factor 3, σ2 = 11.46%; factor 4, σ2 = 6.50%; and factor 5, σ2 = 5.38%.

After evaluating the items loaded under each factor, Factor 1 was labelled sense of belonging,
factor 2 self-actualisation, factor 3 self-directedness, factor 4 instructional guidance, and factor 5
interaction.

Five new variables were calculated based on the means of the items within each factor. Using the
means of participants’ ratings of the newly generated factors on the four-point scale, sense of belong-
ing received the highest rating (μ = 3.14), followed by self-directedness (μ = 3.12), self-actualisation (μ =
3.01), interaction (μ = 2.80), and instructional guidance (μ = 2.62).

Practicing engineers’ educational experience was assessed through a combination of variables.
The relationships between the predictor variables (the determinant factors derived from the CoI
model) and the dependent variable (educational experience) are shown in Table 4. This test was per-
formed with the five factors that emerged from the EFA.

To determine the relationships among these five factors, which is the second question of this
study, Pearson correlation analyses between these factors (sense of belonging, self-directedness, self-
actualisation, interaction, and instructional guidance) and the educational experience variable were
conducted, as shown in Table 4.

Sense of belonging appears to have significant correlations with all the other factors (p < .01)
except for instructional guidance (p > .05). This result confirms that sense of belonging figured strongly
in the engineers’ educational experience. Additionally, self-directedness and self-actualisation have sig-
nificant correlations with each other and with sense of belonging and instructional guidance at the .01
level but with interaction at the .05 level.

The third question of this research study was to investigate the relation between the acquired
skills and educational experience as the dependent variable. One objective of the statistical analysis
is to provide an index of the relationship between two variables as shown in Table 4. A second aim is
to identify the index that predicts the variable (educational experience) from the other variables. This
index is provided by the multiple correlation coefficient R. In computing this index, a weight is
obtained for each predictor variable to measure its independent contribution to the prediction of stu-
dents’ educational experience in the online diploma programme. To obtain regression weights repre-
senting the relative importance of the variables, the multiple correlation (R) and multiple regressions
were conducted between the five variables and educational experience, as shown in Table 5.

Multiple R (0.92) represents the multiple correlation, in this case, the correlation between the
dependent variable (educational experience) and the weighted sum of the predictor variables
(sense of belonging, self-directedness, self-actualisation, interaction, and instructional guidance). R2

(0.85) explains the variance of the dependent variable by all the predictor variables combined. The
adjusted R2 (0.83) is an estimate of the variance which takes into account error variance. Table 5

Table 4. Pearson product-moment correlations for the five factors.

Educational
experience

Sense of
belonging

Self-
directedness

Self-
actualisation Interaction

Instructional
guidance

Educational
experience

1 0.809** 0.445** 0.463** 0.493** 0.316**

Sense of
belonging

0.809** 1 0.404** 0.455** 0.468** 0.240

Self-directedness 0.445** 0.404** 1 0.795** 0.337* 0.667**
Self-actualisation 0.463** 0.455** 0.795** 1 0.286* 0.558**
Interaction 0.493** 0.468** 0.337* 0.286* 1 0.390**
Instructional
guidance

0.316** 0.240 0.667** 0.558** 0.390** 1

**The correlation is significant at the .01 level (2-tailed).
*The correlation is significant at the .05 level (2-tailed).
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also shows the results for the F-statistics (F = 48.880; p < .000) and the beta weights of the five
predictor variables.

7. Discussion

Use of the community of inquiry framework in this study was an attempt to understand how the
teaching, cognitive, and social processes together can affect the educational experience of the engin-
eers and therefore add to their knowledge construction. The items in the teaching component were
intended to reflect the design and organisation of instruction. The items in the cognitive component
focused on the meaning of learning, while the items of the social component were intended to ident-
ify the participants’ existence socially relying on the notion of collaboration, interaction, and conver-
sations. The instrument was modified on the social component level to incorporate specific items that
reflect the participants’ value of the ‘community’. EFA revealed five factors from the three com-
ponents of the community of inquiry model: sense of belonging, self-actualisation, self-directedness,
instructional guidance, and interaction. These factors exhibited not only the nurtured behaviours
but also the skills acquired through this online experience. In fact, the instructional guidance factor
reflects the same rationale of the TP component as defined in the community of inquiry model.
Also, the interaction factor embodies the SP component as defined in the community of inquiry
model. The three new factors introduced in this study are sense of belonging, self-actualization, and
self-directedness reflecting the perspective of engineering practitioners based on their needs to
build their knowledge as adult learners.

The results show that the vast majority (89%) of engineers enrolled in this programme had
full-time jobs. As well, 58% described themselves as experts in computer use, and 67% rated the tech-
nological tools used in this online programme as easy. Most respondents (75%) reported most
frequently using their home computer for online diploma-related activities. Moreover, 29% of the
respondents rated their educational experience in the online ProGreen diploma as poor to satisfac-
tory, 25% as good, and 46% as very good to excellent.

Becoming an engineer is not only a matter of finding a job, but it is also the readiness of intelli-
gently functioning in a different world of culture, behaviour, and reward. The Accreditation Board for
Engineering and Technology (ABET) provides specific criteria to ensure that graduates of accredited
engineering programmes are qualified to start professional work (Prados, Peterson, and Lattuca 2005;
Shuman, Besterfield-Sacre, and McGoutry 2005). Therefore, academic institutions are expected to
maintain specific educational objectives to deliver the desired ABET outcomes, ranging from intellec-
tual capabilities to technical, interpersonal, and personal skills. Within the ABET criteria, technical

Table 5: Multiple regression of the criterion variable educational experience with the predictor variables sense of belonging, self-
directedness, self-actualisation, interaction and instructional guidance.

Multiple R 0.924
R2 0.853
Adjusted R2e 0.836
Analysis of variance

Sum of squares Df Mean square F Sig.

Regression 60.304 5 12.061 48.880 .000
Residual 10.363 42 0.247
Coefficients

Variables in equation B Std. error Beta t Sig.

(Constant) −0.208 .393 −0.149 .882
Sense of belonging 1.753 .072 .812 9.905 .000
Self-directedness 2.236 .038 .393 5.889 .000
Self-actualisation 1.352 .037 .368 3.657 .000
Interaction 0.733 .057 .312 2.853 .000
Instructional guidance 1.431 .083 .242 3.742 .000
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indicators are the hard skills and knowledge attained for both professional development and career
advancement, including all types of learning opportunities, from theoretical knowledge to creativity
and innovation (Speck and Knipe 2005). Interpersonal skills are related to interaction, such as the
ability to work as part of a group or team, openness to new ideas, and verbal/nonverbal communi-
cation skills (Flannes and Levin 2005). Personal skills refer to management, negotiation, and conflict
resolution skills, ranging from business policies to time management and planning (Chehade 2001).
While locating a job in the Middle East seems to be somewhat uncomplicated due to the high pros-
perity of the Arabic Gulf States (Baytiyeh and Naja 2010), engineering graduates confront critical
issues during the transition process from college to career (Baytiyeh and Naja 2012). Previous
research suggested implementing a cooperative relationship between the engineering industries
and the academic institutions in order to facilitate such transition as well as to advance professional
development of engineers (Baytiyeh and Naja 2011). Therefore, professional growth remains a key for
a successful engineering career while integrating knowledge, talents, and values in the field work.
The findings of this study show that the online diploma provided engineering practitioners with
an opportunity for professional development where they can advance the needed skills for the engin-
eering profession.

The first question of this research study was to investigate the skills acquired by engineering prac-
titioners through the online diploma. The EFA of the 36 items provided a more comprehensive
assessment of the community of inquiry model when applied to participants’ educational experience
in the online diploma programme. The five factors generated by the EFA are discussed in the follow-
ing paragraphs.

Sense of belonging factor was the highest-rated factor, with a mean of (μ = 3.14) on the four-point
scale. An online learning community can gather people from diverse backgrounds, of different ages,
and from various locations to learn together at sporadic intervals. Community building has been
suggested as a main component in the design of e-learning (Garrison and Akyol 2013). Moreover,
collaboration, one of the main aspects of this factor, is essential to building knowledge in online
learning communities and facilitates group trust and participation (Vescio, Ross, and Adams 2008).
In this study, participants were engineers scattered in several countries around the world, working
in different social and multicultural settings. The items reflected in the sense of belonging factor trans-
late the personal and interpersonal skills in the ABET criteria. These engineers had the opportunity to
communicate, interact, and collaborate with a wide range of audiences while working in a team.

Participants gave self-directedness the second-highest rating (μ = 3.12). This result confirms pre-
vious findings that community learning enhances participants’ self-regulation and self-directedness
through sharing others’ knowledge, experiences, and perspectives (Chapman, Ramondt, and Smiley
2005; Lajoie and Lu 2012). The revealed factor aligns with the ABET criteria where engineers had the
opportunity to analyse, brainstorm, resolve content-related questions and interpret data to draw con-
clusions through this online diploma. Indeed, Knowles (1980) argued that learners become increas-
ingly independent and self-directed as they mature because they have an accumulated reservoir of
life experiences which they can use to direct their own learning.

The third-highest-rated factor was self-actualisation, with a mean of μ = 3.01. Self-actualisation is at
the top of Maslow’s (1954) hierarchy of human needs; it refers to the desire for self-fulfilment (Gold-
stein 1939; Oomen-Early and Murphy 2009). This factor supports the ABET criteria where engineers
can recognise the ongoing need for additional knowledge while being able to locate and integrate
this knowledge appropriately. Participating engineers showed that they tend to become actualised in
what they can potentially be and have the desire to become better than what they are in their current
jobs.

The next-highest-rated factor was interaction (μ = 2.80). Previous research showed that community
learning promotes active and collaborative knowledge construction through participants’ inter-
actions with each other and the instructor (Jimoyiannis, Tsiotakis, and Roussinos 2013; Jimoyiannis
et al., 2013; Lu and Churchill 2014; Yuan and Kim 2014). Researchers suggested that interactions
between learners can influence their identity formation, meaning-making, and professional practices
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(Havelock 2004), while learner-to-content interaction promotes students’ satisfaction and perform-
ance (Kuo et al. 2014). This also aligns with the ABET criteria where the interaction factor is an essen-
tial component to reinforce ethical and professional responsibilities in engineering situations within
global contexts.

Instructional guidance was the lowest-rated factor (μ = 2.62). In this online diploma programme,
professors were challenged to design authentic learning activities applicable to practice while adopt-
ing creative methods for new pedagogical approaches. To deepen their pedagogical knowledge and
improve their instructional design skills, professors need continuous support and abundant pro-
fessional development opportunities (Chai, Koh, and Tsai 2013).

The remaining two questions of this research study were to investigate any relation between the
skills cultivated through the online diploma as well as the relation with the educational experience as
a dependent variable. Results from testing the relationships between the five factors showed that all
the variables have strong correlations with the dependent variable (educational experience). The vari-
ables also have a strong correlation with each other, except for sense of belonging and instructional
guidance. This result signifies that the engineers formed their community without any influence from
the instructor. Their belongingness was created authentically without pressure or restrictions. Today,
with social media tools, students can communicate easily outside the platforms provided within edu-
cational contexts. Additionally, recent research on the use of social media in the Middle East shows
that devices capable of operating social media tools have pervaded Arab culture (Dennis, Martin, and
Wood 2015). Mobile technologies help students create learning communities in which knowledge
can be easily constructed. These online social interactions through the Internet enable collaborative
and cooperative learning and support knowledge construction (Baytiyeh 2014).

Instructional guidance, though, did have strong correlations with both self-directedness and self-
actualisation. This result implies that professors successfully guided students through the programme
and adopted a student-centred teaching approach. Consequently, students became active learners,
which enhanced their self-directedness and self-actualisation. This situation explains why students
rated instructional guidance lower than the other factors, as students are not used to this new learning
approach. Previous research has described the traditional teaching methods prevalent in the Arab
world. The curricula in most Middle Eastern schools and universities typically centre on rote teaching
and learning rather than critical thinking, problem-solving skills, and the analysis and synthesis of
information (Rugh 2002; Neill 2006; Baytiyeh and Naja 2014).

To continue, the R2 and adjusted R2 indicate that the combined predictor variables made
good contributions to the explained variance in the engineers’ educational experience. Moreover,
the F-statistics and beta weights show that sense of belonging and self-directedness played more
important roles than the other variables in determining participants’ educational experience.

The findings of this study confirm previous research that identified the cornerstones of learning
communities as communication, collaboration, participation, and interaction (Lock 2002; Kuo et al.
2014). This was reflected through both the sense of belonging and interaction factors’ items as
shown in Table 3. This shows that engineering is not only a field of study but also a community of
practitioners, in which engineering practitioners are collaborative members of multidisciplinary
teams. Engineering firms have offices around the world and engineers must function effectively in
global economic, environmental, and societal contexts. This online diploma was an experience for
engineers to expand activities involving additional contact with companies and engagement with
different types of professional endeavours and projects. Because they were exposed to real-life set-
tings, engineers were acting independently and collaborating with new peers without any need of
direct supervision.

Globalisation has reduced the distance between people and communities and created opportu-
nities for employment and collaboration among engineers from different geographical and cultural
backgrounds. However, globalisation has also increased the pressure on novice engineers, and suc-
cessfully competing globally demands the acquisition of additional skills and competencies (Baytiyeh
2012). In the current competitive environment, specific teaching methods that focus on content and
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skills to enhance self-directedness and self-actualisation and give a broader, global view of their pro-
fession are needed to help engineering graduates compete and survive globally. According to the six
principles proposed in the andragogy theory for adult learning (Knowles, Holton, and Swanson
(1998), adult learners need to:

(1) know how learning will be conducted, what learning will occur, and why learning is important,
(2) take control of the techniques and purposes of learning to achieve self-directedness,
(3) create individual differences based on their prior experiences and self-identity,
(4) become ready to learn when their life situations present the need,
(5) learn best when knowledge is presented in real-life situations, and
(6) have high motivation to learn when new knowledge will help solve significant problems in their

lives.

Although engineers were satisfied with their learning experience as shown in the results, successful
implementation of these six principles cannot be tested until they earn their online diploma.
Nevertheless, personal maturation, experiences (Mezirow 2000; Wang, Sierra, and Folger 2003),
and motivation are important factors that affect the success and sustainability of the learning
process (Priest 2000).

8. Limitations and implications

This study included only a sample of professional engineers who had never been exposed to such an
online experience. Also, these engineers represent the first cohort in this online diploma programme
and participated in this study through their first year. The fact that this was the first experience for
both the professors and students in this online diploma may have highly enhanced the sense of
belonging to the community.

Surveys are a convenient way to gather information from participants, but not enough to gain a
complete understanding of engineers’ educational experience. Interviews as well as open-ended
questions may be appropriate to gain a more complete picture of the engineers’ lived experience
and may shed light on the community that professional engineers expect to join and support.
Also, investigating the professors’ experience may help in assessing the challenges encountered
during this online programme. A longitudinal study would be beneficial on both the theoretical
and practical level. On the theoretical level, this may help confirm the findings and explore how
such community grows and is sustained after these engineers earn their online diploma. On the prac-
tical level, a longitudinal study may help investigate if this online diploma has affected the engineers’
career and at what level.

Further investigations of other online programmes are needed to determine the degree to which
the findings presented here are somehow limited to the engineering profession and to the Middle
East culture.

9. Conclusion

This study used the community of inquiry model to examine the educational experience of practicing
engineers in the Middle East in an online diploma. In the results, the sense of belonging to this online
community was the factor rated highest by participants. The engineers were satisfied with their
acquired skills and knowledge and exhibited self-directedness and self-actualisation. The rapid diffu-
sion and dynamic growth of web technologies have affected teaching and learning environments,
and academic institutions have become interested in creating online communities. Garrison and
Anderson (2011) speculated that the main challenge in education is to know how to provide students
with adequate strategies and abilities to manage the amount of information to which they have
access.
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When fresh engineering graduates start their profession, they are confronted with several chal-
lenges including taking on new responsibilities, performing under pressure, dealing with superiors
and communicating with people from diverse backgrounds. However, engineering programmes in
the Middle East region do not offer the flexibility needed for practitioners to engage in lifelong learn-
ing as recommended by the ABET criteria. Therefore, graduate engineering programmes should shift
towards an environment of self-directed learning that can help individuals throughout their lifetime.
With the advances in web-based applications and tools, educational policy-makers cannot ignore the
urgent needs of students and communities for professional development and lifelong learning. Pol-
itical turmoil and late adoption of the Internet in the Middle East have led to a gap in the literature on
the benefits, barriers, challenges, and students’ and professors’ perceptions of the implementation of
online degrees. Universities are urged to implement online learning initiatives, and researchers
should explore the extent to which online learning can revolutionise the traditional teaching style
in Arab countries and, more importantly, how it might affect Arab culture.
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