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Massive Open Online Courses (MOOCs) offer a wide range of training opportunities for university students. However, to

date, little research has been done to assess the level of awareness and knowledge about MOOCS among Spanish

engineering lecturers generally or more specifically among those teaching electromechanical engineering. To address this

gap in the literature, a quantitative exploratory survey was performed. A questionnaire was sent to electromechanical

engineering lecturers working inUniversities across Spain and a total of 102 of these were completed and returned. Results

from our corpus suggest that, despite the increased prevalence of online teaching in recent times due to the COVID-19

pandemic, there is a striking lack of knowledge aboutMOOCs among lecturers: 61.78% reported having very little or only

moderate knowledge of MOOCs. We also observed a very clear generational gap among lecturers in their perceptions

about MOOCs. In particular, the percentage of lecturers confessing to having no opinion about MOOCs was only 6.1%

for the age group 31 to 40 years old, whereas it was as high as 37.5% for those over 60. For learning and reviewing

purposes, MOOCs were perceived as more appropriate for lifelong learning than as a replacement for one-time training

courses traditionally offered by universities (8.0% of participants). Our findings lead us to conclude there is a pressing need

for action within Spanish universities to raise awareness aboutMOOCs and support lecturers in the wider use of this type

of course.
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1. Introduction

Information and Communication Technologies

(ICTs) are now a fact of everyday life. From the

ubiquity of cell phones to the rise of the eBook, and

the growth of social media, ICTs are now present in

every area of society including educational institu-
tions. Over the last decades, technology has offered

an increasingly wide array of resources for educa-

tion: from digital blackboards for use in kindergar-

ten and primary schools to the massive online open

courses now available in higher education institu-

tions.

The MOOC revolution began in 2008 with a

course run by the University of Manitoba [1],
closely followed in 2012 by one of the most well-

known early MOOCs, MIT’s Circuits and Electro-

nics course [2]. The movement is now in full swing

[3,4] with a wealth of MOOCs being offered by

universities across the world: reportedly, up to 180

million students at 950 Universities are involved in

some form of MOOC, and there are 67 wholly

MOOC degrees on offer [5]. Their potential is

obvious from their name which aptly describes the

principles on which this type of course is based [6]:

(i) massiveness meaning that vast numbers of

students can enroll; (ii) openness in the sense of

being free of charge; and (iii) online making these

courses accessible from anywhere in the world.
In terms of pedagogy, MOOCs are divided into

two very different types: cMOOCs and xMOOCs

[7–11]. These two categories of MOOC are distin-

guished by their underlying philosophies, specifi-

cally, while the former take a connectivist approach

the latter are grounded in behaviorism [12]. This

gives these two MOOC-types several key differ-

ences – strengths and weaknesses – which are
discussed in greater depth in the work of other

authors [13–15] and that we will summarize here.

Considering first xMOOCs, their behaviorist

approach emphasizes the importance of observable

behaviors, stimuli and responses in the learning

process, it also has several limitations, and a more

compressive approach that considers cognitive pro-

cesses, creativity, transfer, engagement, and flex-
ibility is desirable to support students’ learning
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processes more thoroughly. On the other hand,

connectivist-style xMOOCs emphasize the role of

networks, connections, and collaboration in learn-

ing, but these too have limitations, principally in

terms of technology dependence, information over-

load, inadequate evaluation and their lack of
emphasis on information retention, which can

lead to superficial understanding. In this way,

neither MOOC-type can be considered superior,

rather they represent complementary approaches

and, ultimately, elements of both should be incor-

porated to design MOOCs that constitute effective

educational experiences.

Other ways of categorizing MOOCs have been
suggested. For example, Clark [16] proposed a

MOOC taxonomy focusing on the delivery

method and identified 8 types of MOOC:

� TransferMOOCs: Existing distance learning

courses are transferred to a MOOC platform.

� MadeMOOCs: Courses made specifically to be

delivered on a MOOC platform which may

include video lectures. They emphasize the qual-

ity of the assignments to be completed by stu-

dents and encourage peer-to-peer work and co-

assessment.
� SynchMOOCs: Courses have specific start and

end dates, as well as dates for the execution of

assessments.

� AsynchMOOCs: Courses have no fixed dead-

lines.

� AdaptiveMOOCs: Courses use adaptive algo-

rithms to enable a personalized learning experi-

ence, based on dynamic assessment and course
data collection.

� GroupMOOCs: Courses are designed ad hoc for

specific groups.

� ConnectivistMOOC: Courses where students

(individuals and groups) contribute to the run-

ning and direction of the learning experience,

rather than following a strict syllabus.

� MiniMOOCs: Courses are shorter than tradi-
tional MOOCs and contain only a small

amount of content.

2. Literature Review

Badi & Ali [17] stated that MOOCs change the

teaching and learning process in three ways: (i)

massiveness: courses can reach a large number of

students and participants; (ii) transparency: courses

can be made available to anyone interested, free,

unobligated or previously conditional, at anytime
and anywhere; (iii) diversity (heterogeneity): course

members come from diverse cultures and back-

grounds and have diverse inspirations.

Other authors acknowledge MOOCs as the key

drivers for future learning because they offer the

following range of benefits [3, 4, 18–22]:

(1) MOOCs can improve students’ competencies

both in terms of knowledge and skills so enhan-

cing their lifelong learning.

(2) MOOCs offer cloud learning rooms where

students can interact with other individuals in

their learning community (subject specialists,

other students) to exchange knowledge and
opinions, and discuss any issues they may

have with the course [23].

(3) MOOCs overcome the limitations of geogra-

phy enabling professionals across the world to

offer high-quality learning activities and

courses to students wherever they are [24].

(4) MOOCs enable students and teachers from

many countries to interact, sharing and trans-
ferring knowledge which has clear benefits for

cross-cultural competence [25].

Finally, we would suggest that MOOCs are robust

to some of the uncertainties of global events. For

example, during the recent Covid19 pandemic,

many educational institutions shut down so limit-

ing many students’ access to their education; stu-

dents learning via MOOCs, in contrast, would not

have been so affected.

However, MOOCs have received some criticism,
particularly in terms of their contribution to the so

called ‘‘McDonaldization’’ of education which

tends to devalue the role of teachers and, more

generally, underrates the importance of interperso-

nal contact in the teaching and learning experience.

This theme has been explored in depth by Wilk-

inson [26] and Holmes and Lindsay [27].

While the majority of MOOC studies have
focussed on students’ attitudes towards these

online courses [28–32], a small number have

addressed teachers’ impressions of them. Of the

work in this latter group, we would like to highlight

a number of articles of particular relevance to our

work. The first of these is a study by Hew and

Cheung [12] which identifies both the reasons

behind lecturers’ choice to use MOOCs (intrigue,
egoistic rewards, sense of altruism) as well as the

challenges they face in implementing these courses

(difficulties in evaluation, absence of physical

public, lack of student participation, high demands

in terms of time and resources). Other work

includes that of Toven-Lindsey et al. [3] which

examined the extent to which MOOCs provide

satisfactory collaborative learning experiences and
found that, despite the efforts to include constructi-

vist and group-oriented methodologies, outcomes

generally tended to be objectivist and individualis-

tic. Also of interest is work byKaur et al. [33] which

reported lecturers’ perceptions concerning MOOC
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use in higher education generally in order to iden-

tify their main drawbacks and thus propose how

they might be re-designed to achieve greater social

impact. In addition, we should mention two studies

that are relevant because although, strictly speak-

ing, they concern students’ perceptions of MOOCs,
the students in question are themselves teachers (or

student teachers). Castaño-Muñoz et al. [34], for

example, studied the use of MOOCs for teachers’

professional development finding that although

lecturers see them as beneficial, their use is still

very limited and, Ortega-Sánchez and Gómez-Tri-

gueros [35] examined MOOC use as part of the

training of future social science teachers, demon-
strating the positive perception that this new gen-

eration of teachers have of MOOCs.

It is clear from the literature that MOOCs can be

a powerful teaching and learning tool; however, it is

also true that lecturers need a good knowledge of

these platforms to design and teach effective

MOOCs (e.g., [36]). Despite their growing use

across the world and the need for such courses in
current times, there are still few works concerning

Spanish lecturers’ experiences with MOOCs [35,

37]. The information concerning electromechanical

engineering lectures in particular is non-existent.

2.1 Research Questions

Considering the previous discussion, the aim of this

research then is to investigate Spanish electrome-
chanical engineering lecturers’ current knowledge,

understanding, and perceptions surrounding

MOOCs. To this end we set out to answer the

following research questions: (1) how aware of

MOOCs are Spanish electrical engineering lec-

turers? (2) how do these lecturers differ in their

perceptions of MOOCs depending on whether

their principal teaching mode is online or onsite?
(3) how do these lecturers differ in their perceptions

of MOOCs depending on their age? And (4) what

differences in perceptions appear whenMOOCs are

considered for different teaching contexts: for one-

time training or lifelong learning.

3. Materials and Methods

3.1 Design

The research presented here is a qualitative explora-

tory study. Data were collected using an internet-

based questionnaire comprising two sections. The

first part was used to gather demographic data such

as age and sex; professional data such as partici-
pants’ status within their institution and whether

they predominantly taught online or onsite; and

institutional data such as the location of their

institution and whether it was state or privately

owned.

The second part of the questionnaire probed

various aspects of lecturers’ perceptions and knowl-

edge concerning MOOCs and contained three sub-

sections. Firstly, participants were asked whether

they had usedMOOCs before or if they intended to

do so in future, and they were also required to rate
their level of awareness of MOOCs on a scale of 0-

10. Secondly, participants were questioned about

how they felt MOOCs could contribute to one-time

training (a degree or taught post graduate course or

modules taken as part of these) or lifelong training

(professional development, for example). The final

sub-section concerned participants’ perceptions of

the specific advantages and disadvantages of
MOOCs.

3.2 Sample

Our population for this research was a convenience

sample: a large number of Spanish academics were

emailed with a questionnaire and our corpus com-

prises those who correctly completed and returned

it. This gave us a corpus of 102 participants. The
first part of the questionnaire allowed us to

characterize the corpus in terms of professional

role, age, sex, geographical location, and principal

teaching mode of participants (see Table A1,

Appendix A).

Participants were in post at 12 different Spanish

universities in various geographical areas across the

country. Most participants worked at public insti-
tutions (82.4%) and the majority taught onsite

(73.5%) rather than online (26.5%). Concerning

age, 32.4% of participants were 31 to 40 years old;

31.4% were 41 to 50 years old; 28.4% were 51 to 60

years old; and 7.84%, were >61 years old; and the

average age of the corpus was 46.2 years old. It

should be noted that there is a distinct gender

imbalance in the corpus with 83.3% men and
16.7% female (Table A1). The study took place

from the first half of 2021 to the first half of 2022

(after the COVID-19 pandemic).

3.3 Procedure

First, we inquired about participants’ general

knowledge of MOOCs and elicited their percep-

tions concerning these courses. The first three
questions were:

(i) Have you had previous experience using

MOOCs?
(ii) Do you intend to teach using MOOCs in

future?

(iii) Rate your familiarity with MOOCs on a scale

of 0 to 10 where 0 corresponds to no familiarity

and 10 to a high level of familiarity.

In the next part of the questionnaire, participants

were asked whether certain statements about
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MOOCs were more appropriate in the context of
one-time training or lifelong training (participants

were given the option to choose both).

Finally, participants were asked to define several

MOOC characteristics (Table 2) according to

whether they felt they were strengths, weaknesses,

opportunities, or threats (SWOT categories). Parti-

cipants were provided with the following definitions

of these categories:

� Strengths: characteristics of the MOOCs that

constitute an advantage over other teaching and

learning methods.

� Weaknesses: characteristics of the MOOCs that

constitute a disadvantage relative to other teach-
ing and learning methods.

� Opportunities: characteristics of the MOOCs

that could be further exploited to its advantage

(future trend).

� Threats: characteristics of theMOOCs that could

cause trouble during the teaching and learning

process.

4. Results

Turning first to electromechanical engineering lec-

turers’ general awareness of and experience with

MOOCs, we asked participants first whether they

Enrique Rosales-Asensio et al.1062

Table 1. Perceptions of MOOCs’ main contributions in the contexts of either one-time training or lifelong training

Category Description

This category would fit in. . .

One-time
training

Lifelong
training

No opinion (NO) I cannot answer this question honestly because I am
not sufficiently aware of MOOCs.

Communication MOOCs make it possible to share and generate ideas/
experiences with a large audience.

Negativity MOOCs have absolutely nothing to offer to the
students’ training.

Learning and reviewing (L&R) MOOCs make it possible to learn new content and
review old material.

Innovation MOOCs are innovative and novel training tools.

Complement MOOCs can be used to help students learn things that
are difficult to teach in a classroom.

Theory and practice (T&P) MOOCs enable students to learn a wide range of
theoretical and practical knowledge.

Openness MOOCs enable free access to learning anywhere in the
world.

Table 2. Families and categories of analysis

Category Description Strength Opportunity Weakness Threat

Evaluation MOOCs allow for double-blind
assessment procedures.

Massiveness,
virtuality, and
openness (MVO)

Promote massiveness, virtuality, and
openness.

Commodification MOOCs generate publicity for
universities, and this brings them into
the market economy.

Resistance Lecturers require technical resources
and specific training.

Dropout One of MOOCs’ most serious
problems is the high dropout rate.

Shallow MOOCS offer minimal content with
little depth.

Speed and
accessibility (S&A)

MOOCs allow immediate and easy
access to information.

Validity MOOCs can be offered by providers
with low expertise in the topic.

Substitution MOOCs will replace face-to-face
training.

Trend MOOCs are very fashionable at the
moment.

Dissemination MOOCs can reach more people than
traditional courses.



had ever used MOOCs, or if they intended to do so

in the near future; and we also asked them to rate
their level of familiarity with the MOOC concept.

Results in this area were somewhat disappointing as

they show a significant lack of experience with

MOOCs as a pedagogical resource among our

corpus with only 4.9% reporting having used them

previously. In addition, participants showed little

interest in implementing MOOCs in future – only

21.6% expressed the intention to use them. The
survey results did however demonstrate a consider-

able level of awareness ofMOOCs (Fig. 1) with only

28.5% of participants reporting very little aware-

ness (0 to 3) while 33.3% and 38.2% reported,

respectively, moderate awareness (4 to 6) or high

awareness (7 to 10). Interestingly, it seems there is a

lot of familiarity with MOOCs despite the fact that

most lecturers have not used them and do not
intend to use them.

Our next area of interest concerns lecturers’

perceptions of how MOOCs contribute to learning
in two different contexts – one-time and lifelong

training. In their answers, participants identified

seven categories including: (i) communication

between lecturers and students; (ii) training at an

economical cost and at a distance; (iii) learning new

contents and reviewing the old ones; (iv) innovation

among teachers and/or students; (v) complemen-

tary pathways to official program; (vi) theoretical
and practical training applicability; and (vii) noth-

ing to offer to students. The abbreviations used for

these categories are shown in Appendix B.

The perceptions of participants accustomed to

onsite lecturing were found to differ from those of

participants who taught online. Concerning onsite

lecturers, 32% said MOOCs are valuable to

improve communication in the one-time training
context while 34.7% felt they were an innovative

Investigating Electromechanical Engineering Lecturers’ Perceptions of MOOCs 1063

Fig. 1. Awareness of MOOCs reported by participants and rated on a scale from 0 to10 (0 – completely unaware, 10 – very aware).

Fig. 2. Onsite lecturers’ perceptions concerning MOOCs’ main contributions to one-time and lifelong training.



approach to improve lifelong learning experiences

(Fig. 2). This group of participants also felt

MOOCs openness was important in both lifelong

(37.3%) and one-time (34.7%) training. Very few

participants had negative perceptions of MOOCs

(13.3% for lifelong and 8% for one-time training),
however, it must be said, a substantial percentage of

participants felt unable to give a meaningful

response to this question in either training context

(25.3% in both cases). In contrast to their onsite

counterparts, online lecturers were overwhelmingly

positive about MOOCs. In particular, this group

highlights MOOCs as a valuable tool to comple-

ment traditional teaching in one-time training
(74%) and, in lifelong training, for learning new

contents and reviewing old material (L&R: 44.4%)

and communication (51.8%) (Fig. 3).

Disaggregating data according to age reveals a

generational gap concerning opinions about

MOOCs used either in one-time (Fig. 4) or in

lifelong training (Fig. 5). Referring first to Fig. 4,

the generation gap is apparent firstly in the large

percentage of those in the >61 age bracket who
stated they had ‘‘no opinion’’ about MOOCs

(37.5%), and secondly in the high proportion of

this age group who expressed negative opinions

about MOOCs (75.0%). Despite this, the same age

group stood out for their support of MOOCs as a

good method of providing theoretical and practical

knowledge (T&P: 50% in this age group compared

to less than 14.9% in all other groups). The youngest
age group (31 to 40 years) are notable for their

overwhelming approval of MOOCs as a comple-

ment to regular teaching activities. In fact, 66.7% of
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Fig. 3. Online lecturers’ perceptions of MOOCs’ main contributions to one-time and lifelong training.

Fig. 4. Lecturer age and perceptions of MOOCs’ main contributions to one-time training.



this age group held this opinion while the percen-

tages for other age groups were significantly lower:
25.0% for those aged between 41 to 50 years old and

0% for the two oldest groups.

Turning to Fig. 5, again we see the oldest age

group (>61) is distinguished by a lack of knowledge

concerning MOOCs with 37.5% expressing ‘‘no

opinion’’. In addition, not only were they the only

group expressing negativity about MOOCs in this

context, but this also constituted the overwhelming
majority opinion for the age group (75.0%).

Participants identified several specific advantages

(strengths or opportunities) and disadvantages

(weaknesses or threats) concerning MOOCs them-

selves and their use as a teaching and learning tool.

Turning first to lecturers’ perceptions of

MOOCs’ weaknesses and threats (Fig. 6), here,
those features uniquely considered to be weak-

nesses were, in order of importance, resistance

(29.4%), shallowness (27.5%), and abandonment

(15.7%). The only MOOC characteristic deemed

to be wholly threatening was substitution (32.3%)

with commodification considered to be both a

significant threat (45.1%) as well as being a weak-

ness (19.6%).
Considering positively perceived MOOC charac-

teristics, here, there was only that was deemed to be

uniquely an opportunity: dissemination. A range of

other MOOC features were also perceived mostly

positively, but with significant numbers of partici-
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Fig. 5. Lecturer age and perceptions of MOOCs’ main contributions to lifelong training.

Fig. 6. MOOC features identified and whether they were perceived positively (strengths and
opportunities) or negatively (weaknesses and threats) perception.



pants also considering them as negatives. For
example, MVO although perceived by 51% of

participants as a strength and by 37.3% as an

opportunity, was also perceived as a weakness or

a threat (by 21.5% and 21.5% of participants
respectively). This is perhaps explained by the

very general nature of this characteristic making it

difficult to define.
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Fig. 7. Principal teaching mode and perceived weaknesses of MOOCs.

Fig. 8. Lecturer age and perceived weaknesses of MOOCs.

Fig. 9. Perceived threats of MOOCs varying with lecturers’ principal teaching mode.



The SWOT data was disaggregated according to

both teaching mode (online and onsite) and age
group and this revealed some interesting trends.

Looking first at the perceived weaknesses of

MOOCs identified by the sample (Fig. 7), a remark-

able proportion of online lecturers point out that

these types of courses are very shallow, that is, they

are for the most part introductions to certain topics

and do not go into great depth in terms of their

content (44.4%). In contrast, onsite lecturers were
less concerned about this issue with only 21.3%

identifying it as a weakness, rather they were most

worried aboutMOOCs evaluation systems (53.32%

of onsite lecturers thought this was a weakness in

comparison to only 9.62% of online lecturers. There

were also some significant differences between age

groups (Fig. 8), the most striking of which is how

the 41 to 50 age group was far more critical than
other groups with respect to the evaluation systems

offered by MOOCs. Specifically, 75.0% of this age

group identified evaluation as a weakness com-

pared to 42.4% for 31 to 40 years old, 34.5% for

51 to 60 years-old, and 0% for those >61).
With respect to MOOCs’ perceived threats, here

more onsite lecturers cited validity (43.98%) than

any other issue while online lecturers mostly refer-

enced commodification (59.2%). It is also interest-

ing to note the high proportion of onsite lecturers

who responded to this question with ‘‘no opinion’’

(25.3%) (Fig. 9). Looking at age groups, while

validity seemed to be perceived as the greatest
threat among older lecturers (72.4% in the 40–51

year old age group and 87.5% of the >61 age group),

for younger lecturers, the main threat was commo-

dification (31–40 years old, 84.8%; 41–50 years old,

56.3% (Fig. 10).

Concerning MOOCs’ perceived strengths, com-

paring online and onsite lectures (Fig. 11), a con-

siderable percentage of onsite lecturers claimed not
to have sufficient knowledge to make any answer

(25.3%). Meanwhile, both groups identified MVO

as a strength: 69.3% of onsite lecturers compared to
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Fig. 11. Principal teaching mode and perceived strengths of MOOCs.



66.7% of online lecturers. Looking at age differ-
ences (Fig. 12), important results include the large

number of those in the age bracket >61 who did not

give any response in this regard (37.5%); that a high

proportion of those participants aged 51 to 60
considered that speed and accessibility (S&A) of

information to be one of the main strengths of

MOOCs (82.8%); and that those aged 31 to 40

Enrique Rosales-Asensio et al.1068

Fig. 12. Lecturer age and perceived strengths of MOOCs.

Fig. 13. Perceived opportunities of MOOCs varying with lecturers’ principal teaching mode.

Fig. 14. Perceived opportunities of MOOCs varying with lecturers’ age.



years old were most likely to highlight MVO as the

main strength (84.8%).

Similar patterns can be observed in terms of

MOOC’s perceived opportunities. Considering

first a comparison of online and onsite lecturers

(Fig. 13),MVO is seen by both groups as presenting
the greatest opportunity (53.3% and 66.6% respec-

tively) and concerning age (Fig 14), more senior

lecturers weremost likely not to provide response to

this question (51–60: 24.3%; >61: 37.5%); while

younger lecturers were clear onMVO as the biggest

advantage of MOOCs (31 to 40: 60.6%; 41 to 50:

84.4%).

5. Discussion

Our first research question concerned determining

the degree of awareness of MOOCs among Spanish

electromechanical engineering lecturers. This ques-

tion is particularly important as, we feel, a lack of

knowledge regarding these types of courses is
perhaps one of the limitations on their more wide-

spread use. Results were encouraging in the sense

that there appeared to be significant knowledge

about MOOCs within our corpus (only 25.8% of

lecturers professed to little knowledge of these

courses), however, it was disappointing how few

participants actually had experience teaching

MOOCs (just 4.9% reported using them). These
results are in agreement with the findings of several

other studies, for example, Almerich [37], Castaño-

Muñoz et al. [34] and Kaur et al. [33].

Moreover, it is concerning that only 21.6% of

participants reported having plans to teach a

MOOC in the near future. There could be several

reasons to explain this, first and we contend that

foremost amongst these is the, the technical and
organizational requirements needed to implement

these courses. MOOCs are still a relatively new

resource (early records of their use date to 2008

[1]) and the traditional structure of higher educa-

tion does not easily accommodate their use and,

lecturers seeking to create a MOOC may not

necessarily have the technological skills, for

instance, camera and platform design skills. What-
ever the casemay be, it is a concern that a significant

number of lecturers appear to be unacquainted with

MOOCs despite the rise in online teaching as a

consequence of the COVID-19 lockdown.

Concerning our second and third research ques-

tion, lecturers’ principal teaching mode and age did

appear to affect their perceptions in several ways.

Most obviously, online and younger lecturers
tended to have more positive opinions about

MOOCs than their onsite and older counterparts.

In general terms, both online and onsite lecturers

identified similar advantages and disadvantages;

however, some differences were found, specifically

in views concerning MOOCs commodification of

education (40.0% of onsite lecturers thought this

was the case compared to 59.2% of online lecturers);

the shallow depth of content provided by MOOCs

(21.3% of onsite lecturers compared to 44.4% of
online lecturers); and MOOCs usefulness for learn-

ing and reviewing process (13.3%, of onsite lec-

turers compared to 22.2%, of online lecturers).

Age differences manifested largely in the fact that

older lecturers (aged >61) had the highest levels of

‘‘no opinion’’ and fully 75% felt that MOOCs were

a negative development.

Concerning MOOCs’ SWOTs, it is interesting to
note that comparing online and onsite lecturers,

perceptions of MOOC weaknesses were quite

polarized with online lecturers seemingly most

concerned about the shallow content provided by

MOOCs, while onsite lecturers were more worried

about their evaluation procedures. Concerns about

MOOC evaluation were also very common among

lecturers in the 41–50 year old age bracket. In terms
of opportunities and strengths however, the differ-

ences between groups were less pronounced with

MVO being rated highly by all lecturers regardless

of principal teaching mode or age.

It is important to assess perceptions of MOOCs’

weaknesses and threats as these naturally discou-

rage lecturers from using them. As mentioned

above, there was a widespread opinion that
MOOCs have poor evaluation systems, but another

issue that caused problems in the eyes of significant

numbers of our participants was the worry that they

might come to substitute face-to-face teaching

(32.3% of all participants). Other studies have

recognized these limitations for MOOC use [38–

39] attributing problems to difficulties with student

monitoring, learner identification and low learner-
instructor interactivity. Our work also showed that

a high proportion of lectures surveyed feel MOOCs

represent a commodification of education which

might negatively affect the quality of education

(45.1% of participants saw it as an outright

threat); this is a novel finding of this investigation

and we would argue it is an opinion which is in line

with the very widely shared view among partici-
pants that MOOCs are lacking in terms of subject

content.

A particular, indeed fundamental, feature of

MOOCs is their massive, virtual, open character

(MVO), and although it was perceived as either a

significant strength or opportunity by the majority

of participants (online and onsite lecturers, and

especially those in the 30 to 41 year old age bracket)
a significant minority felt it to be a negative quality.

That so many lecturers appear to have such a low

opinion of this aspect of MOOCs suggests that our
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corpus participants tend to underestimate the

potential of these courses both in terms of dissemi-

nating learning but also with regards to increasing

the worldwide visibility of the institutions that use

them a finding reflected in a study of Dutch

lecturers by Schophuizena et al. [36].
With regards to older lecturers’ (aged >61)

apparent tentativeness about expressing their opi-

nions concerning MOOCs, as suggested by Ortega-

Sánchez and Gómez-Trigueros [35], this probably

points to a generational gap in ICT skills and

knowledge tending to make this older age group

feel less comfortable with technology.

Regarding our final research question, the lec-
turers we surveyed appear to perceiveMOOCs to be

useful for both one-time and lifelong learning,

however, the advantages felt to be important for

each differed depending most clearly on lecturers’

principal teaching mode. For example, onsite lec-

turers felt communications was among the most

beneficial MOOC feature for one-time learning

while online lecturers highlighted MOOCs as a
good complement for traditional teaching in the

same context. Furthermore, onsite lecturers felt

that MOOCs openness was a feature that would

be beneficial in both teaching contexts while online

lecturers felt MOOCs offered advantages for life-

long learning in terms of L&R and communica-

tions.

MOOCs have been shown to be pragmatic learn-
ing tools that promote an increase in the quality in

engineering education [40], particularly in terms of

lifelong learning, thus, it is disappointing that the

lecturers surveyed do not appear to be fully aware

of their potential benefits. The concerns expressed

by participants about evaluation as a particular

weakness of MOOCs suggests that those surveyed

have a very behaviorist approach to teaching and
learning, that is, they prioritize the acquisition of

specific learning outcomes as the aim of the learning

experience. Indeed, their lack of appreciation for

other MOOC features such as the potential for

increased interactivity and collaboration may

explain their reticence about using these courses in

the future.

6. Conclusions

It might be expected that electromechanical engi-

neering lecturers would be among the first to

embrace new educational technologies such as

MOOCs, however, our findings show a clear need

to improve perceptions aboutMOOCs and increase
confidence in their use among this group. In this

way, measures should be taken to increase lecturers’

knowledge about MOOC creation, design, and

implementation, as well as to promote the many

opportunities this type of course can offer. In this

respect, we suggest that one approach is to incenti-

vize their use, for example, recognizing lecturers

who employ MOOCs through a teaching innova-

tion certification program that would count

towards ongoing professional development and
promotion; paid summer courses; teaching load

release for MOOC preparation; increasing the

funding available for departments offering greater

numbers of online courses; and so on. In addition,

to address the fact that, at least initially, many

lecturers may not have the necessary skills to

implement MOOCs effectively, universities should

provide ICT support. Finally, universities need to
adapt their current systems of assessment to better

accommodate the use of MOOCs in degree and

other courses.

Lecturers’ teaching modality was one of the

biggest factors in determining their perceptions of

the weaknesses, threats, strengths, and opportu-

nities of MOOCs. For instance, compared to

onsite lecturers, their online counterparts were far
more likely to see MOOCs are a useful resource to

complement traditional courses in the context of

one-time training.

With respect to the impact of lecturer age on

perceptions about MOOCs, here the younger age

groups were most accepting of this educational

tool. This is likely to reflect the fact these lecturers

are more comfortable with ICT; indeed, the results
of this study suggest that older generations not only

lack confidence with technology but also have

actively negative opinions of it.

In the fast-changing, information-rich environ-

ment of our modern high-technology society it is

increasingly difficult for traditional schooling to

cover all the contents necessary to prepare students

for the workplace, not least because topics covered
nowwill be obsolete long before the end of students’

professional lives. As a result, nowadays it is

impossible to separate training from work, and

lifelong learning has become a critical feature of

modern careers. In this respect, our corpus did

acknowledge several MOOC characteristics as

being suitable for their application in lifelong learn-

ing their lack of intention to use MOOCs in the
future suggests they do not consider MOOCs as an

appropriate vehicle for formal learning. This atti-

tude may be associated with lecturers’ resistance to

MOOCs substituting onsite teaching, the difficulties

they saw in MOOCs’ evaluation procedures (for

example, in lifelong learning work practice is the

evaluation), and the perceived shallowness of con-

tents taught (even though MOOCs can be used to
offer very specific, in-depth knowledge).

In conclusion, this research should be considered

a brief overview of some of the barriers to MOOC
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uptake in university engineering departments and

as a guide to where further research is needed.More

in-depth studies are required to facilitate the design

of programs to address the problems revealed in

this exploratory research project.
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Appendix A

Table A1. Main characteristics of the sample. Number of participants and percentage (%)

Professional Level Professor 7.84

Associate Professor 18.63

Assistant Professor 16.67

Research Associate 3.92

Lecturer 44.12

Instructor 6.86

Visiting Professor 1.96

Age 31 to 40 32.35

41 to 50 31.37

51 to 60 28.43

>61 7.84

Sex Male 83.33

Female 16.67

Location of Institution
in Spain

Northern Zone (Galicia, Asturias, Cantabria, Basque Country, and Navarra) 10.78

Southern Zone (Andalusia and Canary Islands) 18.63

Eastern Zone (Aragon, Catalonia, Valencia, Balearic Islands and Murcia) 36.27

Central Zone (La Rioja, Madrid, Castilla-La Mancha and Extremadura) 34.31

Ownership of
institution

Public 82.35

Private 17.65

Principal teaching
mode

Onsite 73.53

Online 26.47

Appendix B

List of acronyms and abbreviations

� L&R: Learning and reviewing

� LL: Lifelong learning
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� MVO: Massiveness, virtuality, and openness

� NO: No opinion

� S&A: Speed and accessibility

� T&P: providing theoretical and practical knowledge
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