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ABSTRACT

IT professionals need to have the technical skills to practice their
profession but in order to improve their career prospects in their
working environment, they should also cultivate their soft skills
to interact effectively with others and manage efficiently projects
and teams. This paper highlights the process that was followed
for the design and delivery of a VET training program on specific
soft skills for IT professionals within the framework of SEnDIng
project. It provides details about the different phases of the training
cycle that were followed, adopting the ADDIE model, to design and
deliver a 20h program that addresses the needs of IT professionals
in soft skills specialized in the domains of Internet of Things and
Data Science.
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1 INTRODUCTION

In the context of the rapid development of the ICT sector, which
follows the rapid economic and social changes, the development
of the skills of human resources is essential. A number of studies
related to the investigation of the competencies required by em-
ployees in the ICT sector propose two main categories of skills
named the technical skills which are considered in the first stage of
hiring and the soft skills that are evaluated later at the decisive stage
[1]. Soft skills have been positively linked to a strong performance
level of professionalism. Experts argue that specialists in the ICT
sector possess well developed technical skills but they have skill
gaps in soft skills [2]. According to a survey conducted by Adecco
[23], a Human Resources business organization responsible for job
placements, among senior executives,

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than ACM
must be honored. Abstracting with credit is permitted. To copy otherwise, or republish,
to post on servers or to redistribute to lists, requires prior specific permission and/or a
fee. Request permissions from permissions@acm.org.

PCI 2020, November 20-22, 2020, Athens, Greece

© 2020 Association for Computing Machinery.

ACM ISBN 978-1-4503-8897-9/20/11...$15.00
https://doi.org/10.1145/3437120.3437339

Aikaterini, Sotiropoulou
University of Patras, Department of Business Management

“only 22% felt that their subordinates lack technical
skills, while double of them (44%) believed that they
should need better soft skills”.

In another survey conducted by the consulting firm West Monroe
Partners [3] among 1,250 HR and line of business executives in
the US, 98% of them hired people for IT positions according to
their soft skills while 66% of them had rejected IT professionals due
to lack of soft skills. In addition, 71% of respondents pinpointed
the lack of collaboration skills among IT professionals as the main
factor that led to delayed projects’ delivery. Furthermore, Burning
Glass Technologies [24] recently analyzed over 25 million online
job listings and found that one in four of the most sought-after
skills among IT listings were soft skills.

Even though there is lack of consensus on how to define soft
skills [4], there is a common understanding that soft skills are the
interpersonal human and behavioural skills needed by someone to
apply technical skills and knowledge in the workplace [5]. Five cat-
egories of soft skills constructs have been identified by academics
[6] such as communication skills, problem-solving and thinking
skills, leadership and team working skills, ethical and moral values,
and self-management. The EQAVET working group [4] suggested
another typology introducing three interrelated categories of soft
skills: a) communication skills, including aspects like oral com-
munication and conversation, b) interpersonal skills, namely the
ability to work in teams, relate to people, manage/mediate conflicts,
discussions, negotiations and bargaining, and c) problem-solving.

Taking into consideration the aforementioned needs in the frame
of the SEnDIng project, a training approach was developed for the
development of soft skills for ICT professionals in the domains of
Data Science (DS) and Internet of Things (IoT), as complementary
to the development of their technical skills. For the design of this
training program, the principles of the ADDIE model [7] were
followed ensuring the effective and efficient development of a VET
curriculum that addresses the real needs of IT professionals on soft
skills.

2 THE SENDING METHODOLOGY FOR
DEVELOPING VET CURRICULUM ON SOFT
SKILLS

According to Branch [7], ADDIE is an Instructional Systems Design

(ISD) that

“is being applied for performance-based learning”
while as a process is characterized as

“interdependent, synergistic, cybernetic, systematic

and systemic”.

It consists of five phases such as Analyze, Design, Develop, Im-

plement, Evaluate that provides to VET curriculum designers

with clearly defined, useful stages for developing effective educa-
tional products [8] whilst promoting and facilitating active, multi-

functional, situated and inspirational approaches to learning [7].
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The detailed description of the ADDIE model and its application in
the SEnDIng project settings are described in the following para-
graphs.

2.1 Analyze

This first step of the procedure provides the basis for the definition
of learning outcomes, the organization and formulation of training
objectives, the selection of training content, training methods and
evaluation in accordance to trainees’ needs. The term “Need” de-
scribes the gap between current and desired (or required) results or
in another way the gap in results between what is and what should
be [9-11]. In addition, Training Needs Analysis (TNA) is

“a process that identifies the learning gaps in compli-
ance with standards or external requirements and that
can be resolved wholly or partly by training” [12].

The main purpose of training needs analysis is to perform a system-
atic exploration of the way things are and the way they should be; it
is about the definition of the performance gap. It consists of surveil-
lance, investigation, and data analysis. Within this framework, the
SEnDIng TNA enabled: (a) The identification of the specific soft
skills that IT professionals should have and (b) The identification of
the general content of the training, training methods and material.

In order to provide a comprehensive TNA, the SEnDIng partner-
ship conducted desktop research that focused on specific aspects of
the project, which were: (a) To perform a desktop review of existing
studies in IoT and DS and to formulate the scope of the training in
the respective domains; (b) To perform a desktop review of good
practices applied for the definition of learning outcomes in VET
education, including the domain of soft skills and to apply them to
the process of formulating the Learning outcomes of DS and IoT
vocational training.

Furthermore, this research revealed that according to a study
commissioned by the European Commission on "Crosscutting busi-
ness models for IoT” for DG CONNECT [25], that focused on ex-
isting and possible IoT cross-cutting business models and their
implementation in Europe, the demand for the acquisition of spe-
cific soft skills is growing rapidly. Having as a starting point the
impact of IoT jobs in Europe, it focused on two major directions, the
traditional jobs related to IoT in other industries and the new jobs
related to IoT. It was revealed that jobs will rely on specific human
skills such as creativity, problem-solving skills, design thinking,
systems thinking and communications skills.

2.2 Design

According to Branch [7], the design phase is expected to verify
the desirable performance and the testing strategies. The main
objective of this step is to identify what it should be accomplished
and how the learning outcomes (LO) will be defined. This term
actually refers to

“.. .statements of what an individual should know, un-
derstand and/or be able to do at the end of a learning
process” (Recommendation of the European Parlia-
ment and the Council, 2008, C 111/4) [13].

In the subsequent policies and initiatives for the improvement of
the quality of education of the European Commission, the learning
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outcomes-based approaches are becoming increasingly influential.
Learning outcomes are commonly used to: define the levels of quali-
fications frameworks, set qualification standards, describe programs
and courses, orient curricula and define assessment specifications.
Learning outcomes are also influencing teaching methods, learning
environments and assessment practices. This growing influence of
learning outcomes in most European countries, and in (almost) all
education and training sectors, reflects a strong political consensus
on the perceived usefulness of this approach. [22]

In the case of SEnDIng, the desirable LOs on soft skills for IoT
and DS professionals were developed based on the TNA imple-
mented in the Analysis phase and focused on a) their compliance
with the pedagogies applied in VET and b) all the relevant stake-
holders involved in the process, such as companies that represent
the industry’s demand for IoT and DS qualified employees, learners,
educators and VET providers, policymakers and other stakeholders.

Special focus was given in defining LOs in practical terms, in
a sense that they could be easily understood by professionals and
instructors. Initially, desktop research on the state of art in DS and
IoT was carried out, to extract the most relevant to the project
objectives and indicative topics and definitions. The definitions
were discussed with specialists in both domains and disseminated
among DS and IoT related companies and organizations in Bul-
garia, Greece, Cyprus and other countries to receive feedback from
potential participants in the pilot training and other stakeholders.

In addition, a validation procedure was established with the
industry through comprehensive review in direct meetings with
domain leaders and a specially designed survey among more than 40
organizations. The Validation procedure consisted of the following
levels:

e Level 1 Verification of the Approach among partners.

e Level 2 Verification of the first draft of the LOs by
project partners. A dedicated meeting was held as well to
discuss the provided comments, notes and suggestions.

e Level 3 Validation of the LOs and the survey’s format
with leading experts in DS and IoT domains aiming to a)
assess the potential value (usefulness) for the companies
that would employ IoT and DS professionals and b) improve
the format and content of the survey’s questionnaires!. The
proposed LOs on soft skills were common for both IoT and DS
sectors: communication, adaptability to change, teamwork;
ability to present in front of colleagues and clients, goal
orientation, thinking outside of the box, and agile mindset.

e Level 4 Validation of LOs through a survey where quan-
titative and qualitative data from more than 40 respondents
were obtained and analyzed.

In general, SEnDIng designed and distributed an online survey
among companies active in the IoT and DS domains to explore their
plans and needs (skills and knowledge) in IoT, Data Science and
soft skills within more than 40 companies and organizations all
over the world. The received data validated the defined skills and
knowledge. The SEnDIng team received 36 responses for DS learn-
ing outcomes, where the proposed soft skills, with one exception,

! As part of levels 1 to level 3 of this process, 21 improvements were done on the form
and/or the content of the learning outcomes and the respective questionnaires for the
survey
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Figure 1: Survey results about the importance of the proposed DS soft skills
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Figure 2: Survey results about the importance of the proposed IoT skills

were also evaluated as extremely important and very important, by
74%-93% of the respondents (Figure 1).

43 responses for IoT learning outcomes were also received, where
the proposed soft skills, with one exception, were also evaluated
as extremely important and very important by 81%-90% of the re-
spondents. The only exception was the ability to present in front of
colleagues and clients, which was evaluated as extremely important
or very important by 67% of the respondents (Figure 2).

2.3 Develop

The third phase of the ADDIE model consists of the actual devel-
opment of the training program. Noteworthy is that the methodol-
ogy applied for the development of SEnDIng VET curriculum was
combined with the constructive alignment approach [14] for the
curriculum design to maximize the conditions for quality learning
throughout the process, from the forming of learning outcomes to
the choice of teaching methods and assessment. It assumes that
when learning objectives, assessment methods, and teaching and
learning activities are intentionally aligned, the outcomes of learn-
ing are improved substantially [14].

The main pillars of the theoretical background for the SEnDIng
training methodology, related to the soft skills were: a) the con-
structivist approach, b) the principles of adult education, c) the
principles of soft skills training, d) the principles of e-learning and
e) the principles of work-based learning.

As a result, the proposed training methodology is based on both
theoretical and empirical approaches that have been proven suc-
cessful in adult education and training in the field of ICT. Moreover,
the development of SEnDIng curriculum includes details about the
selected teaching methods, forms of assessment, the definition of

actual training goals and learning outcomes, the development of
the training material as well as the selection and training of the
trainers.

The structure of each training unit includes the following ele-
ments:

e Objectives. The objectives of the training unit that indicate
its general direction or orientation in terms of its content

e Learning outcomes. The learning outcomes of the training
unit in terms of knowledge, skills and competences

e Content. The content of the training unit

e Learning methodologies. The learning methodologies ap-
plied for the delivery of the training unit. The soft skills mod-
ules included face-to-face learning and Work-Based Learning
(WBL)

o Assessment of methodologies. The methodologies ap-
plied for the assessment of the learning outcomes

e Duration. The duration of the five training units, namely, Ef-
fective communication and presentation (TS-EM1), Change
management (TS-EM2), Team working (TS-EM3), Goal set-
ting (TS-EM4) and Creative thinking (TS-EM5)

2.4 Implement

The implementation phase consists of the actual delivery of the
training program. Initially, the soft skills curriculum had been
planned to be implemented face-to-face in classrooms in the three
partner countries (Greece, Bulgaria and Cyprus). However, due to
the coronavirus pandemic, the delivery of the soft skills training
had to be redesigned in terms of:
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e Method of delivery - the training program was revised
to be conducted via online instruction-led (synchronous)
conferences via zoom

e Modification of self-assessment and further activities
of the initial training material that couldn’t be applied via
online training

e Time of the interventions - the deadline of the training
completion had to be extended due to social distancing,
safety measures and eventually lockdowns that all partner
countries were faced with

e The number of participants - initially the participants
were supposed to attain classes of 25 persons, but in the
online delivery, there was a decrease in the number of atten-
dants so as the groups of learners to be more manageable

e Number of courses - more courses have been delivered that
were depended on the participants’ availability (three differ-
ent courses delivered according to schedule in the mornings,
in the evenings and on weekends)

The components that remained the same were:

e Training material - it was adjusted to the online environ-
ment with minimum changes

e Training methods and techniques - the training meth-
ods of soft skills were initially selected in such a way so as:
to promote experiential, collaborative, active, transforma-
tional and self-directed learning; to cater for different learn-
ing styles when used in combination; to be differentiated
according to the type of learning activity (i.e. exploitation
activities, presentation of information and application in
practice). The recommended techniques for the training in
soft skills were indicative and the lecturer had the oppor-
tunity to use some of them according to the participants’
learning styles based on their unique characteristics and
their ability to be used online. The most frequently used
techniques by the trainers were: brainstorming, case stud-
ies, questions, reflections, group discussions, lectures, action
plan, group activities, memory activation, working in teams
and self-assessment.

2.5 Evaluate

The final phase of the training cycle model is the evaluation which
is considered to be the systematic process of delineating, obtaining,
reporting, and applying descriptive and judgmental information
about some object’s merit, worth, significance and/or equity [15].
On the other hand, evaluation is the process of objectively un-
derstanding the state or condition of a thing by observation and
measurement. In the case of training, evaluation means taking a
measure of its effectiveness [16], focusing on learning, teaching and
outcomes and providing information for improving the learning
and teaching process.

Within the framework of SEnDIng, a holistic evaluation proce-
dure has been followed based on formative and summative assess-
ment, as well as on self-assessment. Formative assessment refers
to an evaluation that aims at improving the internal function of
the training program and its expected results [17]. The process is
conducted during the development and the implementation of a
program, or intervention and its main purpose is its continuous
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improvement [15, 18-20]. The term summative is about an assess-
ment undertaken to get a summary judgment on certain critical
aspects of a program’s performance; for instance to determine if
specific goals and objectives are met [21].

“Self-assessment is relatively autonomous and delib-
erate engagement in reviewing and critiquing one’s
work in an appraisal of progress made over some time”
(26]

and is essential since learners can achieve their learning goals if
they understand it and can assess what they can do to reach it.

Within SEnDIng, the three different types of assessment are
designed to be conducted for the evaluation of the fulfilment of the
learning outcomes as follows:

e Formative and self-assessment take place throughout the
phase of soft skills training, while summative assessment
takes place at the end of it. The assessment tools had been
selected based on their compatibility with the principles of
constructivism and adult learning and they included case
studies, presentations, peer- evaluation, checklists and port-
folio.

e Summative assessment will be carried out in two ways. First,

the results of the ongoing (formative) assessment are col-

lected in the personal files of each learner, so that the indi-
vidual learner profile is constructed. Second, after the com-
pletion of each of the training phases (online training on

DS and IoT, soft skills training, work-based learning) of the

courses the learners will be asked to demonstrate how they

will be able to combine and integrate multiple aspects of
training in complex situations and also to pass a final test
leading to certification.

The combination of cumulative assessment and final tasks

compiles the final assessment of each learner.

Moreover, in SEnDIng, evaluation and monitoring of other as-
pects of training are also applied following a combination of objec-
tive and subjective approaches. Data from the implementation of
training are collected and analyzed as well as qualitative data are col-
lected using relevant questionnaires. As a process, it is ongoing and
also uses findings from formative assessment and self-evaluation
of the accomplishment of the learning outcomes. It also employs
the measurement of other aspects of training, setting several in-
dicators such as the rate of successful completion of the training,
the attendance rate in training, the rate of trainees that abandon
training.

Additional tools used for the monitoring of the soft skills train-
ing process are observations, checklists, analysis of attendance and
complementary data, questionnaires. In general, more than 100
IT professionals from the three partner countries participated in
the training with the dropout rate being especially high due to the
COVID-19 pandemic. Therefore, it is anticipated that at the end of
the WBL a complimentary training session will take place, for those
who didn’t manage to participate and complete the training. Note-
worthy is that the last part of SEnDIng training is still in progress
(WBL), therefore, the assessment process has not yet completed
having results.
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3 CONCLUSION

This paper presents the development and delivery of Soft Skills
Training to ICT professionals by adopting the training cycle AD-
DIE model. The advantages of following this model are a) the well-
designed and clear structure that enhances the training program
development, b) the ability to be applied in multiple forms of learn-
ing types (online, face-to-face, work-based learning, blended), c)
the possibility for continuous assessment of the training programs
components (objectives, results) that facilitates further improve-
ments, d) the comprehensive design that fosters learners motivation
and engagement. The SEnDIng training program is expected to end
on 31st October. At this point, we will have the opportunity to
examine the final findings and results, to have more input from the
implementation and evaluation phase and evaluate whether the
model is working effectively.
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