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Email: tania.calle@epn.edu.ec; sandra.sanchez@epn.edu.ec; myriam.penafiel@epn.edu.ec

SERGIO LUJÁN-MORA
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This article proposes an e-learning process for engineering educators involving a self-training approach. To develop the

process, the researchers considered a set of entries to allow enrolled educators to engage in and successfully complete a

training programwithout a lead instructor using an e-learning platform. In addition, the proposed process establishes a set

of outputs that are the expected results and achievements that educators would be expected to obtain. In this study,

educators play a double role: self-tutors and learners. As a case study, aMassiveOpenOnlineCourse (MOOC) is used as a

self-training program; the topic of the program is web accessibility. The use of this MOOC was proposed to a group of

engineering educators. The case study shows how engineering educators can contribute to learning in society about web

accessibility and its benefit to people, especially people with disabilities. Finally, the researchers present the advantages of

using the proposed e-learning process, as well as its limitations.
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1. Introduction

Currently, educators who continuously train them-

selves using e-learning methodologies may be the

key to successfully facing the challenges of guiding

students to develop professional competences to

allow them to enter the labour market [1]. There

are many reasons why e-learning approaches work
particularly well for engineering educators. For

example, they allow them to: (a) be up to date

with technology, (b) learn new concepts and the-

ories, and (c) mix with practitioners and academics

outside their own higher education institutions

(HEIs). Furthermore, engineering educators

usually must engage in a certain number of hours

of training per academic year as a mandatory
requisite in their HEIs. For this, self-training with

an e-learning method is a good alternative to tradi-

tional approaches. The option of using e-learning

methods is proposed because engineering educators

usually do not have a great deal of time available,

and their limited economic resourcesmean that they

cannot cover the cost of traditional face-to-face

courses, especially in developing countries [2].
Engineering educators who use e-learning meth-

ods for self-training can also learn new teaching-

learning practices, which in turn will allow them to

improve the quality of their own teaching. In addi-

tion, e-learning enables educators to access techni-

cal resources from anywhere at any time. Access to

resources that complement the educators’ level of

knowledge and interest is fundamental to improv-
ing their knowledge and obtaining an overall

satisfaction in terms of the learning experience [3].

When implementing an e-learning method, it is

suggested that e-learning platforms be used because

their programs provide access to updated informa-

tion with regard to the subject being studied.

Because an e-learningmethod is a good choice for

engineering educators within HEIs as mentioned in

the previous paragraphs, this study proposes a new
method of self-training with the use of a specific

Massive Open Online Course (MOOC) study pro-

gram for educators. To obtain an appropriate

method, the researchers came up with a logical

way for developing the relationship among the

requirements, self-training and results. Conse-

quently, an Input-Process-Output (IPO) model

was used in order to offer a comprehensive process
[4–6].

2. Analysis of the state of the art

Several researchers have published work on e-
learning, but no so many have dealt with self-

training approaches for educators. In general,

researchers propose approaches that include the

guidance of a tutor while the e-learning program is

being executed. In the process proposed in this

work, the learner also assumes the role of self-

tutor, guiding and taking full responsibility for

their learning.
For example, Mukherjee and Nath [7] present a

study of the trends and technologies used in e-

learning methodologies. These authors define e-

learning as a wide set of applications and processes
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which use all available electronic media to deliver

education and training. These authors explain that

e-learning can be used as a complement for tradi-

tional methods of education, and as a self-learning

mode of continuing education. These authors state

that instructor-led training is still the most com-
monly used mode, and that certain types of training

will always be more effective face-to-face. However,

these authors consider that the advantages of self-

directed, just-in-time learning, along with a better

understanding of how people learn online, will lead

to a growth in the use of e-learning as a cost-

effective, flexible training option. These authors

describe the self-training method as a personalized
learning approach that puts the learners in control,

allowing them to select content as needed, and to

create their own learning path. Finally, these

authors recommend this option for mature learners

since, in this approach, learners should have choices

as to how they prefer to learn, and they should be

able to choose mediums that suit their learning style

and pace. In summary, the learner organizes their
own learning.

Oddone [8] states that self-training groups are

meant to manage their own learning, in terms of

both content and process. That is, an individual

involved in self-training should be free to decide

which learning content to use and which learning

process to apply, according to their particular

training needs.
Tam et al. [9] present a localized, self-training

program for older adults onmindfulness, to make it

more widely available to interested learners who

would otherwise not be able to access traditional

face-to-face classroom training due to various con-

straints. These authors present a localized self-

training program in DVD format. It was adapted

from a standard mindfulness program to suit older
adults by having a shorter training duration and

simplified guiding instructions. These authors

explain that the regular instructor-led training pro-

gram should be relatively short, and provide, as an

example, a successful experience where the original

instructor-led program was reduced from two

weeks to four days. The development of thematerial

was guided by input from mindfulness experts and
refined after usability tests. During the two-week

intervention, the experimental group practiced

mindfulness exercises following the guided DVD

program for about 20minutes per day, five days per

week, while the active control group watched an

educational video series in a center. At baseline,

there were no significant differences between the

experimental and the active control groups. After
the training, the home-based participants with a

higher educational level generally outperformed

the center-based participants.

Kim et al. [10] develop and evaluate a mobile-

based virtual reality self-training program for social

anxiety. These authors worked with a group of 22

patients and a control group. The patients took

eight self-training sessions for a period of two

weeks. The patients were assessed using the Lie-
bowitz Social Anxiety Scale (LSAS) before and

after the training. The LSAS scores decreased in

both groups after the training, showing that in this

experiment, self-training was at least as efficient as

traditional training. The patients at home could

operate the mobile-based virtual reality program

without any help. Therefore, it was truly a self-

training approach.
Vestergaard et al. [11] conduct a prospective

controlled trial with a group of 29 individuals who

participated in a self-training effort on a pediatric

basic life support technique directed to nurses. In

this study, the researchers compared with a 2-hour

instructor-led face-to-face training course. Two

weeks after the training, all the participants were

tested. Self-training proved to be not statistically
different to instructor-led training in this case study.

Sanchez-Gordon and Luján-Mora [12] propose

theuse ofMOOCsandOpenEducationalResources

(OERs) for training purposes in corporate settings.

These authors define an ecosystem for the lifecycle of

training. The combination of MOOCs and OERs is

also feasible for the context of HEIs and for the self-

training of engineering educators.
Navarrete, Luján-Mora and Peñafiel [13] analyse

the use of OERs in e-learning for higher education.

These authors explain that for e-learning instruc-

tion it is necessary to take into account, not only

the technology, but also pedagogical and instruc-

tional issues, to configure a complete learning

environment.

Sanchez-Gordon and Luján-Mora [14] analyse
the use ofMOOC in higher education in developing

countries. These authors perform a Strengths,

Weaknesses, Opportunities and Threats Analysis,

and propose a set of strategies with regard to

implementing MOOCs.

According to Khalil and Ebner [15], the MOOC

dropout rate is around 95% since users enrol based

on interest in the topic but with different goals.
Students want to know about the course and the

kind of resources it offers.Another important factor

when it comes to enrolling on the course is curiosity.

Curiosity causes students to enrol in the MOOC

even without having the appropriate knowledge to

allow them to finish it.

Sanchez-Gordon, Calle-Jimenez and Luján-

Mora [16] analyse the use of MOOCs in four cases
related to public sector training. They also present

strategies to address three major challenges: enrol-

ment, completion and web accessibility.
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Davis et al. [17] explain that training in the use of

e-learning methods is necessary because some edu-

cators lack the necessary skills for using information

and communication technologies. In addition, the

e-learning approach helps to minimize the stress

associated with enrolling in a new endeavour, as
opposed to face-to-face settings. These authors

stress the importance of launching advertising cam-

paigns for the online courses to attract the attention

of potential students. The important thing is to learn

how to get the most out of such an approach and at

the lowestpossible cost.Thechannels canbenational

and local institution communication systems, social

networks, mass media, and human development
departments. The summary is in Table 1.

3. Analysis of the engineering educators’
needs

This analysis was carried out in the form of a case

study at the Escuela Politécnica Nacional of Ecua-

dor, apublic higher education institution recognized

nationwide for its teaching in engineering.Anonline

survey was sent to the educators of the Department
of Informatics and Computer Science, who would

be potentially interested in engaging in a self-train-

ing program for this case study. From a population

of 43 educators, 24 (56%) educators answered the

survey. The survey had eleven questions using a

Likert scale [18], plus a final open question for

suggestions. Table 2 details the answers.

In general, the respondents correspond to a group
that has already taken courses online (86%), there-

fore the information that the researchers obtained

from them is relevant as a function of their experi-

ence.

According to the results obtained, 78% of the

respondents would be willing to take a course of up

to 5 hours per weekwhile 79%would prefer a course

of up to 4 weeks duration. This will be important
when it comes to planning the process that the

researchers want to propose.

As far as incentives are concerned, offering a

certificate endorsed by the participants’ institution

was the option with the highest acceptance, addi-

tionally zero cost or one under $40.00, and the use of

Spanish would be the other motivations for partici-

pation in an online course.
As for devices to access the course, laptops with

52% and PCs with 44% of the responses were the

devices with the greatest acceptance, regardless of

the access location. Finally, with regard to the self-

learning process, 64% of the respondents would be

willing tomake use of this type of trainingmodality.

In the open question, there were suggestions as to

the mechanism of assessment in order to obtain the
certificate.

4. Analysis of the e-learning management
platforms

E-learning platforms are spaces of learning and

distance communication developed in such a way

as to use Information and Communications Tech-

nologies and the Internet. These platforms have e-

learning training modules that enable learners to
carry out courses and engage in activities in terms of

their own planning and availability.

The contents of e-learning platforms are available

24 hours a day, so that each learner can access them

according to their own time availability and loca-

tion. The learners who use e-learning platforms

usually have a predisposition for learning, and

believe in online training and collaborative work.
The contents have the property of benefitting from

immediate updating [19]. Generally, learners have a

guiding tutor who is a partner in their own learning.

There are different kinds of e-learning platforms,

which could be summarized as follows [20]:

� Content Management System (CMS), focused

mainly on the management and administration
of websites with content type web pages.

� Learning Management System (LMS), designed

Tania Calle-Jimenez et al.1518

Table 1. Summary of state of the art

References Contexts Contribution

[7] [8] [12] Trends and
technologies

Self-training is recommended for mature learners.
Relationship between teachers’ use of technology, and self-efficacy.
The combination of MOOCs and OERs is feasible for the self-training of engineering
educators.

[9] [13] [17] Approaches Development of center-based self-training program.
Include pedagogical and instructional design in a complete learning environment.
Training in the use of e-learning methods is necessary to develop learners’ skills.

[10] [11] [14] [15] [16] Outcomes In an experiment with a control group, self-training was as efficient as traditional
training.
Self-training proved to be not statistically different to instructor-led training.
A SWOT analysis and strategies for implementing MOOCs.
MOOC dropout rate is around 95%.
Three major challenges: enrolment, completion and web accessibility.



primarily for on-line training tasks, although

these platforms cannot automatically generate

training content.

� Learning ContentManagement System (LCMS),

which allows the creation andmanagement of the
contents of an LMS. It is the integration of the

two previous types. It is like having a CMS inside

an LMS.

In this study, an LCMS is used. Specifically, the

platform used is Udemy. It includes [21]:

� Management and administration of authors,
giving appropriate permissions to upload and

download content.

� Management of courses to carry out activities,

assessment, and registration of user activities.
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Table 2. Results of the survey of the educators’ needs

Description Scale Results (%)

Q.1 Have you followed an online course? Yes 86%
No 14%

Total 100%

Q.2 If your answer was yes, how many online courses have you followed? 1–2 courses 25%
3–4 courses 20%
5–6 courses 25%
7–8 courses 5%
>8 courses 25%

Total 100%

Q.3 How many hours per week would you be willing to dedicate to an online course? 1–3 hours 30%
1–5 hours 48%
1–8 hours 9%
1–10 hours 9%
>10 hours 4%

Total 100%

Q.4 How many weeks would you be willing to dedicate to an online course? 1–2 weeks 22%
1–4 weeks 57%
1–6 weeks 0%
1–8 weeks 17%
> 8 weeks 4%

Total 100%

Q.5 What would be the incentive that motivates you to take the course? Know about the topic 35%
Recognition of hours 13%
Certificate endorsed by
the institution

48%

Other 4%

Total 100%

Q.6 Would youbewilling to pay for the course?Howmuchwould youbewilling to pay? $0.0 22%
$1.0-$20.9 8%
$21.0-$40.9 35%
$41.0-$61.0 22%
>$61.0 13%

Total 100%

Q.7 What language would you prefer for the course? Spanish 68%
English 32%

Total 100%

Q.8 What would be the most usual equipment that you would use to follow this course? Smartphone 0%
Tablet 4%
Laptop 52%
PC 44%

Total 100%

Q.9 What would be the most usual connection site for access to the course? Office 22%
Home 35%
When you have time
independent of the site

43%

Total 100%

Q.10Would you be interested in participating in courses with this type of learningmode? Yes 64%
No 36%

Total 100%



� Management of communication tools, both syn-

chronous and asynchronous, internal e-mail,

forums, blogs, wikis, bulletin boards and

announcements. In this way, the training activity

is enriched with a multitude of communicative

possibilities.
� Contents are incorporated as training materials

to be carried out by the learner.

One of the main characteristics of an e-learning

platform is the degree of interaction that makes it

possible for the learners to feel that they can master

their own teaching-learning process. In addition,

the Udemy programs could be accessible to non-

native speakers. For example, videos can have
subtitles in different languages and can have sup-

porting documents such as video transcripts.

Finally, to ensure the stability, efficient resource

use, and sustainability of an e-learning platform, in

[22] recommends the use of cloud computing as an

infrastructure, which provides computation and

storage resources as services.

5. Proposed process

One of the goals for the implementation of the

proposed process is to increase engagement in

learning for educators on specific topics. The pro-

posedprocess uses the logic of the IPOmodel to help

design, evaluate and refine the self-training process,

and to correct any implementation flaws [4–6]. This
e-learning process for the self-training of educators

includes three sets of inputs, processes and expected

outputs, as shown in Fig. 1.

The inputs were obtained from analysis of the

state of the art, analysis of the engineering educa-

tors’ needs and analysis of the characteristics of e-

learning platforms. The inputs are of paramount

importance to the educator who adopt the roles of
both self-tutor and learner, both of which have

specific activities that the educator should be

aware of. Educators will start their self-training

motivated to engage with a topic that is of interest

for them. The educators go through the process in

order to achieve the desired learning outcomes. The

Tania Calle-Jimenez et al.1520
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expected outputs are the perspectives that research-

ers have about self-training. The outputs are based

on the learning obtained with regard to the topic of

study and teaching-learning practices, among

others. In addition, there are other results based

on parameters such as the level of satisfaction,
obtaining a certificate, and the number of hours of

training.

5.1 Inputs

The inputs are the initial parameters that were used

to define the self-training process. These parameters

comply with the role of requirement gathering with

regard to an engineering process. For example,
some important inputs are topics of interest, mini-

mum number of hours per week, obtaining certifi-

cate, among others. The entries obtained from the

analysis described in the previous section are pre-

sented below.

5.1.1 Inputs from the state of the art

� The learner will perform better if they have a

higher education level [7].

� The learner should be able to select specific

content that meet their specific training needs [7].

� The learners should be able to define their own

learning path, including the pace of their training

effort [7].

� The educational resources and the learning activ-
ities should take in account how adult people

learn online [7].

� The learning activities should be offered in a

variety of formats so that the engineering educa-

tors can choose how they prefer to learn [7].

� The learners should be mature learners [7].

� The self-training program on offer should be of a

shorter duration than instruction-led training
options [10].

� The self-training program on offer should have

simplified instructions [10].

� The self-training program on offer should have

the potential of execution by the learner without

any external help [11].

� TheHEI should offer self-training programswith

topics that are of high interest to engineering
educators [17].

� The HEI should use multiple channels to adver-

tise the self-training programs offered [17].

� The HEI should create a social e-learning com-

munity using social networks [17].

� The HEI should offer preliminary free training

with regard to developing the necessary digital

literacy skills and being an independent learner
[17].

5.1.2 Inputs with regard to the educators’ needs

� The surveyed educators requested that HEI

should offer up to 5 hours per week of dedicated

time for the self-training programs on offer (Q3).

� The surveyed educators requested that the dura-

tion of the self-training programs offered by the

HEI should be up to 4 weeks (Q4).

� The surveyed educators requested that the self-
training programs offered by theHEI should lead

to a formal certificate of completion (Q5).

� The surveyed educators requested that the cost of

the self-training programs offered by the HEI

should be no more than $40 (Q6).

� The surveyed educators requested that the lan-

guage of the self-training programs offered by the

HEI should be in their native language, in this
case Spanish (Q7).

� The surveyed educators requested that the elec-

tronic devices required to access the self-training

programs offered by the HEI should be PCs and

laptops (Q8).

� The surveyed educators requested that the self-

training programs offered by the HEI should be

accessible from any place (Q9).

5.1.3 Inputs from the e-learning platforms

� The HEI should upload videos with subtitles in

multiple languages and supporting documents

with translations.
� TheHEI shouldmanage communication systems

that incorporate both synchronous and asyn-

chronous learning as part of the e-learning pro-

cess.

� The HEI should incorporate courses and activ-

ities on the e-learning platform that allow the

learner to act as a self-tutor.

� The HEI should manage the e-learning platform
including availability, security and authentica-

tions features.

It should be noted that the three sets of inputs are

important in order to guarantee that the educator

benefits from good conditions, feels comfortable

and is satisfied when enrolling, starting and success-
fully finishing a self-training effort.

5.2 Process

Figure 1 presents the process that involves the

educators and their activities in terms of self-train-

ing. First, the educators choose the technology

regarding the devices and software tools to be

used, depending on the topic that educators want

to learn and the educator’s experience [23]. Second,

educators have two options with regard to applying
self-training. On the one hand, educators can enrol

in regular, virtual anddistance courses.On the other

hand, educators can select online resources in the

form of self-training programs or e-learning

resources with regard to the topic of interest.
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Third, educators should be in a position to achieve

the learning results [24]. In addition, the e-learning

process must be continuously improved, based

upon the needs of the educators, the technology

that is available, and the feedback of the educators.

5.2.1 Role of the self-tutor

The self-tutor’s role should involve performing

specific management tasks on the platform, such

as personalising learning results, setting up a social

learning community leading to an increase in the

learning results resulting from collaborative work in

groups, searching for effective approaches to

increasing learning, and managing time.

5.2.2 Role of the learner

The learner’s role should involve performing spe-

cific tasks related to learning, such as executing

learning activities that are available on the e-learn-

ing platform, executing a final test published on the

e-learning platform, searching for additional online

resources relevant to the topic of study, and enga-
ging in a social learning community.

5.2.3 Expected outputs

Once the educator has successfully completed the

activities and achieved aminimum grade in the final

test, the educator should obtain a certificate. After

the educator has successfully finished the self-train-

ing, the e-learning platform should present a survey
to ask for the educator’s feedback. The analysis of

the outputs will be a basis for improving the self-

training process for future editions.

5.2.4 Learning results

� Accessing the latest advancements in topics of

interest.

� Accessing high quality resources.
� Acquiring new teaching-learning practices.

� Increasing his/her engagement in learning.

5.2.5 Other results

� Obtaining a degree of satisfaction.

� Engaging in a certain number of hours of train-

ing.

� Obtaining a minimum grade.
� Obtaining a certificate.

Besides the benefits of MOOCs, the proposed pro-

cess contributes with the definition of a dual role of
tutor and student that allows the engineering edu-

cators to develop self-training skills for lifelong

learning.

6. Case study

For the case study, the authors selected Udemy as

the e-learning platform. Udemy allows the student

to work and study at the same time, to configure the

material in different languages, and to personalize

their learning. Given how important the use of the

Web is nowadays, this case study applies a self-

training programon the subject of web accessibility.
This self-training program is called ‘‘Aprende Acce-

sibilidadWeb Paso a Paso’’ (Learn web accessibility

step-by-step) [25]. This program is open access

because this is an input of the proposed process.

Currently, this self-training program has 6,810

students, contains 102 lectures and 9 hours of

videos, and gives a certificate of completion. As

for the countries of the students, the distribution is
as follows: Spain 32%, Mexico 15%, Argentina 8%,

Colombia 8% and Peru 7%. In this section, the

authors present a description of the self-training

process. There is not an exact figure of the total of

students who in turn are engineer educators because

Udemy does not restrict the profile of any partici-

pant. For this reason, the results presented below

include all the enrolled students. However, the
group of students enrolled for the purposes of this

case study are engineering educators who collabo-

rated with this research. The estimated time for the

self-training program is a total of 20 hours, includ-

ing quizzes, and the educator can skip lessons and

quizzes depending on their previous knowledge and

interest.

The training program contains eleven topics.
These topics involve web definition, benefits, and

relevance of web accessibility. In addition, the

program includes guidelines and laws, how to

navigate within a web page and between the pages

of a website, how to make accessible using a key-

board, and how to make the content of a web page

accessible and understandable. Furthermore, the

training program makes the presentation of a web
page accessible, in terms of colour, contrast and

typography for both text and images, howauser can

interact with a web page using programming tools,

and the analysis and evaluation of accessibility.

7. Main results

The e-learning program started in 2015. Fig. 2

shows a comparison between the newly enrolled

students and those active since December of 2016

until half of November of 2017. For example, in

September of 2017, the average number of active

students was 63%. Several of the students who have

successfully completed the course have posted posi-

tive comments in the sense that they stated that they
liked the topic, and that the e-learning programwas

well structured and planned. For example, ‘‘It has

been a great learning at the usability level’’,

‘‘Resources are provided to be able to inquire

Tania Calle-Jimenez et al.1522



more about the subject’’, and ‘‘The course is very

complete. The quality of the materials is very high

and the instructors are experts in the field’’.

As for completion, all the active students (6,810)

successfully completed Lecture1; this means 76% of
the total registered students. The promotion of the

self-training programs is an important input for our

proposed process. For example, in this self-training

program in 2017, there was an increased number of

visits from other platforms, such as Google, Face-

book, Twitter, among others.

At the end of the course, students filled an

assessment of the outcomes and satisfaction. Fig.
3 shows that students evaluated with 99% the

following aspects: value of information, clarity of

concepts and expertise of the instructor; whereas,

delivery of expectations got 98%, instructor engage-

ment got 94% and opportunities to apply got 89%.

8. Discussion

The researchers have identified some strategies for

educators training using a self-training program.

One of themain strategies is that the topic should be

specific and short and be a topic of interest for the

educator and his students. This will allow the

educator to complete the program and obtain a

certificate. This matches with the results of previous

A Process for Self-Training of Engineering Educators Using e-Learning 1523
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researches of Tam et al. [9] and Vestergaard et al.

[11]. In the case study, the topic of web accessibility

complies with these characteristics. Another strat-

egy is that the preferred language of the engineering

educators is their native language. Therefore, in our

case study, the e-learning platformused allows users
to configure the interfaces to the language of their

choice. In addition, the contents of the self-training

program should be delivered in Spanish. An addi-

tional strategy is that the platform and the self-

training program should allow the engineering

educator to decide what contents and resources to

use and inwhat order, in order to optimize their time

and focus directly on the subtopics that need to be
updated.

This proposed process opens up the possibility

that the engineering educators know of new tech-

nologies and tools that might already be known by

their students. For example, in our case study, the

responsive web design subtopic is important for any

engineering educator due to the massive use of

mobile devices. This helps to bridge the digital
divide between the educators and their students.

Davis et al. [17] have also addressed this issue.

For the issuance of the certificate of completion of

the e-learning program, a good strategy would be

for the administrators of the e-learning platform, in

this case the HEI, to carry out agreements in terms

of the sponsorship of prestigious international uni-

versities and organizations. This will help to guar-
antee the quality of the course content and make

themmore attractive to educators interested in self-

training. Previous researches do not stress the

importance of giving a certificate of completion to

engineering educators.

The mass dissemination of e-learning programs

in different social networks, as proposed by this self-

training process, can engage many people. In addi-
tion, educators from other universities could bene-

fit, together with their students. As in this case

study, the results of visits fromother sources outside

the e-learning programare presented and are high; it

is probable that several of those visiting from other

sources have enrolled in our e-learning program.

Planning and developing training programs for

small number of educators, e.g., four or five, is very
costly for an institution of higher education. In

addition, educators may not take advantage of the

program because they may not have enough profes-

sional support. In the case of this proposed process,

developing e-learning programs for self-training

can greatly help registered educators. For example,

in our case study, the forum has critical mass to

allow meaningful discussions among educators and
other participants. What is achieved is a synergy

resulting from participating in an e-learning pro-

gram involving many participants, and this makes

the educators engage with the e-learning program

and achieve better learning outcomes.

9. Conclusions

The e-learning process proposed in this paper allows

educators to learn at their own pace, use their

preferred learning modalities and receive feedback

with regard to their performance to ensure a far

higher quality learning experience.

The advantages of e-learning include an increased

access to information, better content delivery, per-

sonalized instruction, content standardization,
online interactivity, confidence, and increased con-

venience. The disadvantages of e-learning include a

considerable investment in technology such as hard-

ware and software, learning material development,

equipment maintenance and training.

The inputs of the proposed process are relevant

because the inputs are similar to requirements in

engineering. In other words, in order for the engi-
neering educator to be interested and engaged, it is

necessary to disseminate and promote the advan-

tages that would be obtained if the engineering

educatorswereenrolled in the self-trainingprogram.

The proposed self-training process encourages

curiosity, research and, above all, self-discipline.

Educators learn to solve problems by themselves

using the technology and resources that are at their
disposal. In addition, the proposed self-training

process allows the acquisition or development of

concrete skills in a positive and dynamic way.

With the proposed self-training process, the edu-

cator is not required to keep pace with a particular

group of educators. This process gives them the

freedom to devotemore time towhat really interests

them and to spend less time on what they find less
interesting. The case study shows an overview of the

interests of engineering educators on the topic of

web accessibility, and that the learners have success-

fully completed the proposed program.

Future work to implement new e-learning pro-

grams is planned to be executed. In the medium

term, it is important to obtain feedback on the

process and the self-training programs in the form
of information obtained from the participating

educators using an extended survey. In addition,

the HEI should identify the self-training needs of

teachers according to institutional and personal

interests. These needs will be planned and managed

through educator surveys. The analysis of the

surveys will help to identify the topics of interest

and the platforms the HEIs will have to manage.
In the long term, the HEIs should institutionalize

the self-learning process for engineering educators.

The HEIs should manage the issue of certification.

The HEIs must recognize a reduction in working
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hours for educators that are participating in the e-

learning program. The HEIs should engage its

educators with the aim that they should be able to

successfully complete the e-learning program. Con-

sequently, the educators will be able to access the

certificate validated by the institution. In addition,
the HEIs should develop a set of self-training

programs based on the needs identified for the

lifelong learning of engineering educators.
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From Higher Education to Open Education: Challenges in
the Transformation of an Online Traditional Course, IEEE
Transactions on Education, 60(2), 2017, pp. 134–142.

4. A. Ahlan, Implementation of input-process-output model
for measuring information system project success, Indone-
sian Journal of Electrical Engineering and Computer Science,
12(7), 2014, pp. 5603–5612.

5. D. Bushnell, Input, process, output: a model for evaluating
training, Training & Development Journal, 44(3), 1990, p. 41.

6. W. S.Davis, HIPOhierarchy plus input-process-output, The
information system consultant’s handbook:systems analysis
and design, CRC, Florida, 1998, pp. 503–510.

7. T. Mukherjee and A. Nath, Trends and Challenges in E-
Learning Methodologies. Current Trends in Technology and
Science, 5(1), 2016, pp. 594–601.

8. F. Oddone, Cloud Computing Applications and Services
fostering Teachers’ Self-Efficacy, Journal of e-Learning and
Knowledge Society, 12(2), 2016, pp. 86–99.

9. B. Tam, D. Lo, D. Seah, J. Lee, Z. Foo, Z. Poh and C. Chee,
Developing and validating a localized, self-training mind-
fulness program for older Singaporean adults: Effects on
cognitive functioning and implications for healthcare, Sin-
gapore Medical Journal, 58(3), 2017, pp. 126.

10. H. Kim, Y. Hong, M. Kim, Y. Jung, S. Kyeong and J. Kim,
Effectiveness of self-training using the mobile-based virtual
reality program in patients with social anxiety disorder,
Computers in Human Behavior, 73, 2017, pp. 614–619.

11. L. Vestergaard, B. Løfgren, C. Jessen, C. Petersen, A.Wolff,
H. Nielsen and N. Krarup, A comparison of pediatric basic
life support self-led and instructor-led training among
nurses, European Journal of Emergency Medicine, 24(1),
2017, pp. 60–66.

12. S. Sanchez-Gordon and S. Luján-Mora, An Ecosystem for

Corporate Training with Accessible MOOCs and OERs,
Proceedings of the IEEE 3rd International Conference on
MOOCs, Innovation and Technology in Education (MITE),
2015, pp. 123–128.

13. R. Navarrete, S. Luján-Mora and M. Peñafiel, Use of open
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