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PREFACE

This book is the 9th volume (a special issue) of the research
book series Emerging Issues in Research on Vocational Education
¢ Training, an outcome of the scientific work and networking
of the research group VETYL (Vocational Education & Train-
ing/Yrkeskunnande och Lirande), at the Department of Educa-
tion, Stockholm University, Sweden. This research group was
created in 2011 with twofold aims: contributing to the advance-
ment of knowledge in the intricate area of vocational educa-
tion and training (VET) and strengthening the research bases
of the teacher education program for VET that is offered at the
Department of Education, Stockholm University. The Swedish
term “yrkeskunnande och lirande” in the name of the research
group translate as “vocational knowing” and indicates one of the
major research concerns of the group.

Earlier volumes were the outcome of the international con-
ferences organised yearly by the research group following the
modality of invited papers. The conference has had two core
aims: becoming a forum for sharing state of the art research in
the VET field and a forum for networking and cooperation.
The Stockholm International Conference in VET has now a
well gained place within the major academic events organised
in Europe as part of the European Network for Vocational Edu-
cation and Training (VETNET). The academic tradition initi-
ated by this conference continues.

The texts presented in this volume are representative of the
research work done by members of the research group VETYL
and our international network. Colleagues from partner institu-

tions internationally as well members of other research group at



the Department of Education contribute as co-authors or with
own text in this volume. Since 2023 this research book series
became Palgrave Studies in Technology and Vocational Educa-
tion and Training, a publication that intends to continue our
tradition to publish state of the art high quality research in the
field. However, the current volume was already planned to be
published within the previous series Emergent Issues in Research
on Vocational Education & Training.

The Research Group Vocational Education & Training/Yrkes-
kunnande och lirande (VETYL) is committed to contribute to
the development of the research field Vocational Education &
Training as well as the scientific grounds of the teacher training
program for vocational subjects at Stockholm University. Like-
wise, the group is committed to cooperating with institutions
for vocational education and training of youth and adults in
Sweden and internationally.

Important ground of the work of the group is an acknowledge
of a history of vocational education and training that in Swedish
context dates to the 19" century and is today an intricate and
complex area with a distinct research identity. Common in the
diversity of research backgrounds at theoretical positioningis an
acknowledgment of the complexities of research in the field as
highlighted by Felix Rauner and Rupert Maclean (2008, p. 13)

in the following terms:

The variety of research questions and development tasks at

the levels of vocational education and training systems (macro
level), the organization and design of vocational training pro-
grams and institutions (meso level) and the analysis and shap-

ing of education and learning processes (micro level) leads to



the integration of different scientific disciplines and research
traditions. VET research therefore can be organized only in an

interdisciplinary way.

Summarising, this volume illustrates well the diversity of
research in the field in a way that is not frequently available
in the literature today. We hope that the book will fulfil the
expectations of a variety of readers including under—graduate
students, in particular students in initial and in-service teacher
training programs for VET, post-graduate students, and policy
makers.

Our gratitude goes to all the authors for enthusiastic support
to our fruitful academic discussions, the strengthening of our
institutional networking and the commitment to the advance-

ment of knowledge in the field.

Ldzaro Moreno Herrera,
Marianne Tevis,

Petros Gougoulakis

&> Janne Kontio

Stockholm, December 2023
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Teacher education with a focus on
humanistic and social value formation
- A case study of humanistic training
in university students

Dr. Marlen Arencibia Castro
Dr. Ldzaro Moreno Herrera
Bch. Miralys Herndndez Arencibia

ABSTRACT

Social value and humanistic training in university students is a
necessity in the face of the challenges imposed by current times
in order to achieve a more just and inclusive society. The objec-
tive of this article is to characterise the initial state of humanis-
tic training in students taking the bachelor’s degree in teacher
education at the University of Pinar del Rio “Hermanos Saiz
Montes de Oca” in Cuba. This is a qualitative study in which
empirical methods such as documentary analysis, observation,
interview, survey and methodological triangulation were used.
To verify the initial state of the problem raised, the humanistic
training process of the students of the bachelor’s degree pro-
gramme of teacher education was assumed as a variable and the
humanistic training process was investigated as specific dimen-
sion. Although in the different earlier study plans the transver-
sal nature of humanistic training and its impact on the different

processes that occur in it are appreciated, this study concludes
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that there are insufficiencies in the humanistic training pro-
cess in students. It also concludes that there are shortages to be
addressed both concerning the academic, the school-based and
the research dimensions of the program.

KEYWORDS

Humanistic training; initial training; student

INTRODUCTION

It is a challenge for universities today to provide responses to
social demands in a globalised society where scientific and tech-
nological advances are embraced, and which requires the train-
ing of qualified professionals to face present social challenges.
Hence, it is essential to create a curriculum which among other
things will aim to train future teaching staft using a humanistic
approach. In this context, the Educational Goals for the year
2021, adopted in Dakar, are taken as a reference point. These
include a general goal to strengthen the teaching profession and
specific goals to raise the quality of the initial training of teach-
ers. These goals are included in the 2030 Agenda, which guar-
antees inclusive, equitable and quality education and promotes
lifelong learning opportunities for all (Betto, 2014.).

In Cuba, the training of a competent teacher aware of the social
mission of the profession in current times is essential. In accor-
dance with the perspectives of the third Improvement of the
National Education System (SNE), there is a need to improve
the quality of the teaching-educational process and to strengthen
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the role of the teacher. For this reason, teacher training with
a humanistic approach constitutes a requirement of the social
project included in the so called “E” study plan. The general
objectives of this plan emphasise the need for teacher students
to be able to show a system of knowledge and values through
their performance in the school-based education (MES, 2016).

When referring to the role of the educator in society, Betto
(2014) states that the educator must form dignified, participat-
ing human beings with critical awareness. He must develop val-
ues of solidarity, altruism, selfless support for just causes, among
others. In this sense, humanism becomes an essential compo-
nent of the comprehensive training of primary education pro-
fessionals, being the main ones in charge of training current and
future generations under this concept.

The students of the bachelor’s degree in education are
expected, upon complexion of their studies, to contribute to the
development of the holistic personality of the school students.
There are frequent claims by teacher training staff members that
the humanistic training and value formation of the students tak-
ing the bachelor’s degree in primary education at the University
of Pinar del Rio in Cuba, in the current context does not reach
the desired level, since the students express deficiencies in terms
of, for example, knowledge about the paradigms of humanism
and even patterns of behaviour.

There are several authors who have approached the concept
of humanistic training in different ways, from different points of
view. Such are the cases of, Mendoza (2005) y Chacén (2006),
they analyze it through an ethical and/or axiological approach,
Ortiz (2016) and Camacho (2018) propose assuming a critical
and emancipatory humanism and Lastres (2020) establishes the
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interrelationships between the professional problems of educa-
tion and the historical-contextual conditions.

The authors mentioned above, from their perspectives, offer
valuable elements for the study being carried out. In general,
they agree that the appropriation of comprehensive knowledge
about the nature of humans and society, channelled to the culti-
vation of spiritualism and sensitivity to the problems of human
beings, is essential as a principle in a humanistic education par-
ticularly in the Cuban context.

In relation to the conceptualising of humanist education and
value formation, Noel (1986) and Herndndez (2013) agree that
it is to be understood as the set of questions and issues associ-
ated with the specifically human way of existence, as well as the
type of society and environment in which individuals can realise
themselves in correspondence with their essential nature and the
interaction with in the context. Briefly, the definition addresses
what is related to the essential nature of the human being, as well
as the social relationships and the context in which they oper-
ate. However, what concerns the transformation of the world
based on human knowledge and its concern for the well-being of
humanity is not clearly explained, although it refers very briefly
to the individual behaviour and conduct in society.

The analysis carried out so far allows us to elucidate that
humanism goes beyond the boundaries of knowledge about
human beings, it crosses the limits of sensitivity and concern
for what is human. It goes beyond the study of humanistic sci-
ences and the understanding of the behaviour of humanity. Itis a
form, a way of being and doing of the human being, in which he
acquires a more comprehensive vision of himself and his world,
to self-recognise and project himself into it, based on material

and spiritual well-being, both individually and collectively.
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The study of these elements allows humanistic training to
be highlighted as one of the most relevant social demands on
higher education.

To carry out the study of the different stages through which
humanism goes, it is important to consider that each of these
stages is characterised by maintaining a conception and an
approach to the reality of the human being, according to the
different particularities of the historical times in question. It is
considered, therefore, that the humanistic training process goes
through stages in which the student appropriates superior qual-
ities in his preparation in terms of knowledge, skills and values
that correspond to the professional model to be achieved. Ramos
(2000) points out that when speaking in general of humanistic
training of the university professional, differentiating it from
that through the means of the social environment, the experi-
ences of the subject and his/her social relationships. There is
partial agreement with these criteria, since the aforementioned
author recognises the curricular and extracurricular routes as
essential for humanistic training in the university environment.

Concerningthe humanistic trainingat the university, Esquivel
(2004) points out that: “Traditional humanism is no longer
enough (...). Another humanism is necessary that incorporates
new elements into our culture. A new humanism is required, an
integral humanism” (p.3).

This analysis is interesting because, from another sociocul-
tural reality, Esquivel (2004) addresses the urgency of changing
the methods in this process, since the results are not in accor-
dance with social demand. His study also highlights the need
to incorporate the original culture to achieve the expected goal,

as a new vision is currently needed, which includes the best of
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universal culture, but at the same time integrates the distinctive
elements of the context in which it takes place.

Following a similar line of argumentation, Afiorga (2004)
refers to the objectivity with which, in the current living con-
ditions, humanistic training must be valued, highlighting the
function that knowledge plays in interaction with the abil-
ity to transform the environment: (...) there is a need to res-
cue love and humanism, which, as an essence, differentiates us
from the other members of the animal kingdom. But love and
humanism, without knowledge and skills, cannot transform
the environment and guarantee that the basic needs of humans
are meet (p. 11).

Humanistic training must be understood not only in terms
of knowledge related to the history of humanity, the process
of universal and national culture, the concepts and categories
that allow the appreciation of artistic-literary manifestations.
Mendoza (200s) insists on humanistic training, which from
its theoretical-practical essentiality, is understood as: (...) the
formation in students of a system of knowledge, skills, feelings,
values, convictions, which is based on a dialectical-material-
ist methodology and a cultural and personological approach,
aimed at the comprehensiveness of knowledge, the cultivation
of sensitivity and spirituality, the interpretation and explanation
of historical, social and cultural processes, as well as the devel-
opment of a style of thinking and acting based on the transfor-
mation of reality. Humanism training is based on the compre-
hensive knowledge of the human and the world in which he/
she lives, on the understanding of the meaning of human life
and the multifaceted nature of its realisation. For this reason, it
is expressed, above all, in a cultural conception and in an axio-

logical approach (p.1x).
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The analysis of the definition of humanistic training allows us
to delimit “the individual and his human fulfilment” as a cen-
tral idea, which is why it is stated that humanism constitutes
the content of humanistic training. Consequently it is essential
to analyse the relationship between both and the evolution of
the first in the course of human history. What has been stated
up to this point reaffirms the need to reinforce the humanistic
component in the initial training of the education professional,
understanding this process, according to Chacén (2006), as a
set of knowledge, professional skills, ideological values inherent
to the profession, work methods and procedures, that allow the
student to develop ways of relating and acting with a human-
istic sense (esteem and consideration of human beings, love of
human beings, love for the profession), which guides their trans-
formative and educational activity (p.9).

The analysis of these criteria allows us to define the humanis-
tic training in students taking the bachelor’s degree in primary
education as the systematic transformation that aims to prepare
students for the bachelor’s degree in primary education with a
style of humanistic thinking and acting; that contains respect,
consideration, love and sensitivity towards society, the human
being and the profession; integrating the instructive, educa-
tional and developmental into dialectical unity; that allows the
appropriation of a system of knowledge, professional skills, val-
ues inherent to the profession, work methods and procedures;
conceived from the scientific direction of the components of
professional training and oriented towards social commitment
(Arencibia, 2021, p.8).

The use of the potential of the context in which the students
of the bachelor’s degree in education live and are trained as edu-
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cational professionals is not sufficiently treated by pedagogy
when explaining the training. Therefore, the treatment of the
deficiencies in the relationship between humanistic training—
modes of professional action—and the teaching professional
identity constitutes the epistemological gap of the research.

In an exploratory study developed in the 2019-2020 school
year, on the state of humanistic training in the bachelor’s degree
in education, documentary analysis, observation of curricular
and extracurricular activities, interviews with teachers and a sur-
vey of students were carried out. Together with the experience of
more than 20 years of teaching in this field, the following limita-
tions are revealed: the students present insufficient knowledge
of the essential features of humanism. Sometimes they priori-
tise individual interests over the interests of the group and do
not always respectfully consider other people’s opinions as they
do not coincide with their own. They have limitations in their
ability to make critical judgements, reflect, identify problems
and transform educational reality. They show little perseverance
and sense of belonging, and the expectations, goals and profes-
sional life projects of some students are reduced to the level of
economic and family independence.

These results indicates that the humanistic training of the
students has insufficiencies because it is not implemented in a
systemic, comprehensive and contextualised to the solution of
professional problems. This in turn has a negative impact on
the mode of action and formation of the teaching professional
identity. Therefore, a contradiction is revealed between the real-
ity that exists in the humanistic training of the students for a
career that does not correspond to the demands of the profes-
sional model, and the need to achieve a humanistic training that
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prepares them to efficiently assume the social mission expected

from teachers.

METHODOLOGY

Grounded theory as proposed by Herndndez et al. (2014) to
integrate quantitative and qualitative information was used
during the verification of the problem. Triangulation was used
in its methodological variant, according to Ruiz (1999). The
methods used at the theoretical, empirical and statistical levels
are assumed from Pérez et al. (1996), Ruiz (1999) and Herndn-
dez, Fernandez and Baptista (2014).

The population consist of 40 students of the bachelor’s
degree in education (10 are in the third year, 15 in the fourth
year and 15 in the fifth year). The enrolment represents 100% of
the total cohort for the 2019/2020 school year. These students
have already acquired the basic knowledge of general and spe-
cific training for the planning of their work as teachers. They
are also developing the systematic and concentrated work com-
ponent in the teaching units where they carry out planning,
execution and control actions of curricular and extracurricular
activities, in correspondence with the professional pedagogical
mode of action.

The 35 teacher trainers of the career group have systemati-
cally interacted with these students. They all have the academic
title of Master in Educational Sciences. They have more than
five years of professional experience teaching the subjects in the
degree. Of the total, 20 teachers have professional experience
in primary education. To verify the initial state of the problem
raised, the instructive, educational and developmental dimen-
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sions are determined, which correspond to those designed by
Horruitiner (2008). A fourth dimension: the direction of the
humanistic training process, is established from the need to
diagnose the development of the direction of this process as part
of the initial training. For the parameterisation of the indicators
established in correspondence with each dimension, the catego-
ries Very Adequate, Fairly Adequate, Adequate, Just Adequate
and Not Adequate were used.

To determine the initial state, the information obtained from
the document analysis, the observation guide, the student sur-
vey and the teacher interview was processed and a method-
ological triangulation was carried out. It began with document
analysis, which made it possible to characterise the current con-
ception of humanistic training through the study of norma-
tive documents and other documentary sources. To this end,
the standards established by the governing and methodological
documents of the degree were taken into account, such as: the
professional model of the graduate in primary education, study
plan “E”; methodological guidelines of the degree in education
of Plan E; programmes of disciplines and subjects; programmes
of the main integrating discipline; educational strategies of the
career and academic years; and minutes of the career groups and
academic years.

An observation guide was used to determine the main dif-
ficulties that humanistic training presents for students of the
bachelor’s degree in primary education, during academic,
work, research and extension activities. Thirty activities were
observed: eight classes; six university extension activities; five
work practice activities; three brigade meetings, four academic

year groups and four career groups. Next, a survey was adminis-
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tered to the 40 students to verify their state of opinion regard-
ing the level of satisfaction in relation to the training received to
achieve humanistic training. The interview was carried out with
the 35 teacher trainers

with the purpose of finding out their opinions about the
humanistic training and the preparation they have to carry out
this training. Finally, methodological triangulation was carried
out. Using this technique, the points of coincidence and discrep-
ancies in the information obtained through the applied instru-

ments were determined.

RESULTS AND DISCUSSION

When carrying out an evaluation of the initial state of humanis-
tic training of the students of the bachelor’s degree in education
at the University of Pinar del Rio “Hermanos Saiz Montes de
Oca” in Cuba, it was found that the document analysis carried
out based on the guide developed allowed the following aspects
to be identified:
The structural components of the professional model
allow us to implicitly appreciate essential elements that
distinguish each academic year related to the humanistic
training of students.
Professional problems related to humanistic training. It is
explicitly recognised that the direction of the educational
process, in general, and the teaching-learning process in
particular, must have a scientific-humanist approach.
- 'The didactic structure of the academic, work, research and
extension components responds to the demands of society

and a professional in education.
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All the disciplines that make up the study plan contribute
to the growing development of the students of the pro-
gramme from a humanistic perspective.

The integrative nature of the discipline is recognised,
intra- and interdisciplinary relationships are projected,
through the substantive processes of higher education.

By updating with the introduction of scientific research
results and the development of investigative skills in teach-
ers in training, integration is enabled.

The comprehensive training of students is explained from
the conception of the curriculum, which guarantees the
training of a competent professional, with ethical, social
and environmental responsibility.

Humanism and professional identity are among the fun-
damental values of the career to which the disciplines and
subjects are contributing.

The subject programmes do not explain how to contribute
to the humanistic training process to achieve a compre-
hensive general culture in students.

The actions conceived from the curricular activities that
appear in the educational strategies of the degree and the
academic years do not always achieve the active and con-
scious participation of the students.

Although the activities respond to the integral develop-
ment of the students, student engagement is not always
encouraged in the preparation and execution of the activi-

ties.



From the analysis of the aspects of the observation guide it was

possible to verify:

Insufficiencies in comprehensive knowledge about the
nature of the human being and society, which are visible
in the form of limited mastery of a universal and national
culture that allows the appreciation of artistic, literary,
social and economic manifestations.

The development of skills that promote professional per-
formance and the application of work methods and proce-
dures that contribute to the interpretation and assessment
of the context is limited.

Students do not always express themselves with respect
and concern for the good of others and do not act with
total consideration, sensitivity and esteem for their col-
leagues.

- They show deficiencies in the planning of actions that con-
tribute to solving professional problems using professional
pedagogical skills.

There is insufficient connection between the activities car-
ried out in work practice and student scientific work.
Teachers sometimes do not use properly the potential
offered in the initial training stage of students based on

humanistic training.

The analysis of the survey states that:
Knowledge gaps are evident in relation to values.
Students consider having the knowledge and skills that
promote the development of modes of action consistent
with the profession.
The level reached of the development of activities linking
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academic training, practice-based education and other cul-

tural activities organised in campus is rather limited.

The analysis carried out on the interviews with the teacher train-

ers made it possible to arrive at the following conclusions:
Students consider that the contents of the subjects and
other activities offer possibilities for the comprehensive
training of the students.
The possibilities of the subjects are not intentionally taken
advantage of to favour the humanistic training process of
the students.
The value of subjects that promote knowledge, and values
of professional performance are recognised, but the devel-
opment of modes of action consistent with what is estab-
lished in the professional model is not always appreciated
by the students.
Students do not always consider with respect the criteria
of others as they do not coincide with their own, and they
show a lack of sensitivity and courtesy towards their class-
mates.
Students sometimes value their classmates for what they
have and not for what they are, hurting their dignity.

- There are insufliciencies in the direction of the process,
since the planning, organisation, execution and control of
activities in a creative and intentional way for humanistic

training is not achieved.

The methodological triangulation carried out allowed us to
determine the points of coincidence and discrepancies in the

information obtained.
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The students agreed regarding:
The lack of basic knowledge and application of work
methods and procedures that influence the development
of skills for professional performance.
Limitations of the level reached for the development of
activities in which the link between academic, research
and school practice is established.
Insufficiencies in the planning of actions that contribute to
solving professional problems using professional pedagogi-

cal skills.

The teacher trainers state that:

The possibilities offered by the subjects are not always
intentionally taken advantage of in the conception and
planning of activities to promote humanistic training.

. Actions conceived from the curricular and extracurricular
do not always achieve the active, and conscious participa-
tion of students.

There are insufhiciencies in the direction of the process,
since the planning, organisation, execution and control of
activities in a creative and intentional way for humanistic

training is not achieved.

Aspects presented above are evident in the following regularities
uncovered in our research:
The students consider they have the knowledge and skills
to promote the development of modes of action consistent
with the profession, however, the teacher trainers state in
the interviews that the development of modes of action

consistent with what is established in the study is not
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always appreciated in the students’ Professional Model.
Students do not promote the development of feelings and
esteem towards their peers, nor respectfully consider the
criteria of others.

The humanistic training process lacks a systemic, compre-

hensive and contextualised character.

The findings of this study indicate that the humanistic train-
ing of the students taking the bachelor’s degree in education at
the UPR shows insufficiencies because it is not carried out in a
systemic, comprehensive and contextualised way to solve pro-
fessional problems. The becoming teachers consider having the
knowledge and skills that promote the development of modes
of action consistent with the profession. However, teacher tarin-
neers state that students do not always see the development of
modes of action consistent with what is established. This seems
related to the fact that the humanistic training process lacks a
systemic, comprehensive and contextualised character.

The above significantly influences the establishment of social
relationships, which in turn, and as a consequence of the above,
does not allow students to develop feelings and esteem towards
their peers, nor to consider with respect the criteria of others.
The base document for the design of the “E” Study Plans states
in its conceptual basis the strengthening of humanistic training

in all, careers and for this:

It is necessary to qualitatively enhance, from the curricular
perspective, the teaching of disciplines that, by their nature,
have man and his social relationships as their centre of atten-

tion; and furthermore, that in the rest of the disciplines a
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humanistic social output is appreciated in accordance with
the professional profile, trying to ensure that the contents are
nourished with elements of a philosophical, socioeconomic,
political and cultural nature, which enable a teaching-learn-
ing process that offers students the necessary preparation to
understand and transform the society in which they live with
high responsibility in their actions and solid convictions (Plan

E, 2016, p.13).

The levels of transformation, directed by the teacher in an inten-
tional and systematic manner, must begin with an internal anal-
ysis encouraging a critical examination that promotes the need
for change. This presupposes that the humanistic training of the
students taking the bachelor’s degree in primary education at
the UPR shows insufficiencies, so it is necessary that the con-
tents intentionally allow reflective reasoning where the common
thread is the qualities that humanise the student, since no one
can offer what the Director Programme for Education in the
Value System of the Cuban Revolution does not have. It spec-
ifies humanism as: consideration, sensitivity and esteem of the
human being as the highest values of society (Mined,2012, p.6).

Another action that can be carried out is the “Meeting of
three generations of teachers.” To do this, the Career Collective
must search for teachers who represent the subjects in which
the students are trained. The presence of retired teachers is sug-
gested, as well as others from the “Manuel Ascunce Domenech”
pedagogical detachment and others with more recent training,
if possible, with experience in teacher training. The invitation of
family members and members of the community in which the
university is located is permitted.
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In the activity, a dialogue is developed in which the experi-
ences of the three generations of educators are revealed, their
motivations, the characteristics of the subjects during the dif-
ferent stages, the role that the teacher has played in society over
the years, how they identified with this profession, and whether
humanistic training is intended within their profile as a teacher,
among other aspects that are of interest to students as the main
interviewers. So that a true exchange of experiences takes place
and, based on the real experiences told, they become aware of
what it means to be a teacher with a humanistic training in cor-
respondence with the demands of today’s society.

In the exchange, it would be good for each of the interviewees
to express the motive that led them to select the profession and
to state what have been the essential attributes that have accom-
panied them in their work as a teacher, highlighting the qualities
that they must possess based on the teacher ’s role.

The teacher is an essential professional for society; many
Cuban researchers have referred to the role that the primary
teacher must play in the training of new generations.

According to Bonilla (2017) the primary teacher.

(-..) the social responsibility of the teacher is the comprehen-
sive education of the youngest generations. The teacher 's work
opens the way to knowledge of the national history, its facts
and heroes, it provides them with basic cognitive, affective and
attitudinal tools that allow them to continue their studies and
carry out the development of Cuban society. Furthermore, the
teacher influences the families of the students and the commu-

nity in which he/she carries out the educational work (p.1).
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This professional must be characterised by a high sense of
humanism, as he aspires to the integral development of per-
sonality, full fulfilment as a human being and the cultivation of
his sensitivity, endowed with the best values and traditions, for
the construction of the economic, political and social model to

which the country aspires.

CONCLUSIONS

Humanistic training constitutes a component of the educational
process at the university, an aspect that has importance in the
formation of the personality of students taking the bachelor’s
degree in primary education in Cuba. In the latest study plan
(so called Plan “E”) the transversal nature of humanistic train-
ing and its impact on the different processes of the degree can
be appreciated. However, it is not intentional, systemic and con-
textualised to the purpose of their profession and professional
pedagogical problems.

Humanistic training as a training process that articulates
instructive, educational and developmental dimensions must
achieve the preparation of the student for the bachelor’s degree
in primary education in correspondence with the requirements
established in the professional model under the direction of
the university teachers. The results obtained from the differ-
ent methods and techniques applied demonstrate that there
are insufficiencies in the humanistic training of the students of
the bachelor of education degree because it is not intended in a
systemic, comprehensive and contextualised way to solve pro-
fessional problems, hence there is a need to influence the rela-

tionship between humanistic training—modes of professional
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action—and the teaching professional identity in a way that

contributes to teachers” personal and professional growth.
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European skills strategies: concepts and
typologies, theoretical foundations, institu-
tional architecture and political priorities*

Paraskevas Lintzeris™

ABSTRACT

The paper refers to the skills strategies and policies that have

prevailed in recent years at European, but to a significant extent

also at international level. Skills policies are primarily aimed at

serving the needs of the economic and employment models

existing on the European continent. Therefore, they exert per-

sistent reform pressures on education systems (especially adule

education and training, and higher education ones) to bring

them into line with the so-called “needs of the labour market”

to increase labour productivity and the availability of a skilled
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and well-placed workforce, while at the same time minimising
labour costs. The broader strategic framework for these poli-
cies in Europe is the “twin transition” policy, digital and green,
which is implemented through initiatives that attempt to link
economic priorities with “active employment policies” and voca-
tional training (reskilling or upskilling) policies. After mak-
ing some necessary introductory clarifications on the multiple
dimensions of the concept of skills (definitions, distinctions and
basic typologies), the paper addresses the importance of skills
policies and focuses on three key aspects of current policies: the
theoretical foundations, the mechanisms for the production,
dissemination and consolidation of current skills policies, and
the institutional architecture as well as the main policy priorities
through which the implementation of skills policies is shaped

and converges between different European countries.

KEYWORDS

Skills policies, skills mismatch, transformation of work, labour

market needs, reskilling, upskilling

INTRODUCTION

Over the last two decades, skills have been a central issue in the
broader public debate at European and international level, and
in particular in the field of research and policy that intersects
two different systems of institutions and social practices: the
educational system, especially vocational education and train-
ing, and adult education on the one hand, and the economy,
mainly the system of production and the employment struc-
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ture (content and forms of work and unemployment) that
corresponds to it on the other.

Thus, due to the fact that skills link education and training
(hence organised learning processes) to work (i.e. the appli-
cation of available skills, but also the acquisition of new ones
through work experience), researchers examine them from two
perspectives, on the one hand, from the side of the “outputs” of
education (i.c. the knowledge and professional skills as expressed
in the certificates of study) as asupply of skills by individuals and,
on the other hand, from the side of the employment structure,
as a demand for skills by firms.

From this point of view, skills, as an object of critical research,
seem to be constantly at the intersection between education and
employment, and efforts to understand their nature and role,
especially at present, are connected to significant transforma-
tions in work. Therefore, in the context of the current skills
debate, some of the questions raised are “What skills does the
labour market need today and in the foreseeable future?”, “Do
the skills developed by education and training systems meet the
needs of the economy?”, “What changes in technology and the
economy need to be taken into account by education and train-
ing programme developers?”.

Questions like these are far from being politically neutral
or beyond conflicting social interests. On the contrary, they
depend on the social and historical context, and the answers to
them vary according to the ideological starting point and the
political perspective from which they are considered.

In the following text, after a brief reference to the available
materials and the research methods adopted, the concept of

skills will be defined and clarified, the mix of skills that are con-
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sidered to be included in almost every education and training
activity will be briefly presented, the theoretical origins of skills
policies will be highlighted, an explanation of the increasing
political interest in skills will be attempted, the main mecha-
nisms for the production of the dominant discourse on skills
will be named, and finally the institutional architecture and the
main priorities of skills strategies in the EU will be presented
and analysed.

1. MATERIAL AND METHODS OF STUDY

The main materials used for the analysis of European skills
policies come from fundamental texts of the EU institutions
(such as the European Commission) as well as from texts of
the main European body for skills development issues, the
European Centre for the Development of Vocational Training
(CEDEFOP). The materials on concepts, theories and typol-
ogies of skills has been drawn from the general body of the-
oretical approaches to skills that has been developed by three
related but distinct disciplines—economic theory and human
resources management (especially human capital theory), ped-
agogy and educational theories, and the sociology of work. The
main research techniques used were related to the methods of
qualitative social research, namely the review of the relevant lit-
erature and the content analysis of the texts examined.

Given the main objective of the study, which is to pres-
ent, analyse, understand and critically evaluate the skills poli-
cies adopted in recent years by all EU countries, as expressed
through key policy documents, it was considered that the meth-
odological options of quantitative research were not appropriate

at this stage. This decision undoubtedly represents a limitation
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of the research: the focus on the analysis of official texts that
attempt to document, proclaim and promote specific policy
choices. However, it should be accepted that since skills poli-
cies are not mere proclamations, but living, practicable policy
initiatives that directly affect both education and employment
policies, this study needs to be complemented by empirical field
research aimed at exploring the impact of these policies and the
resistance to them by the education movement and workers’ rep-

resentative organisations.

RESULTS OF THE STUDY
THE CONCEPT OF SKILLS

The term “skills” which has a long history, is associated with
multiple conceptual definitions as it is used by different disci-
plines (e.g. Economics, Sociology, Psychology, Social & Politi-
cal Science, Business Administration, etc.) and in recent years it
has become a central element of both educational reforms and
employment policies.

According to a widely used definition, a sk7// is “the ability to
apply knowledge and use know-how to complete tasks and solve
problems” (Cedefop, 2014: 227). Within the European Qualifi-
cations Framework (European Union, 2018), skills are described
as cognitive, which involves the use of logical, intuitive and cre-
ative thinking, and practical, which involves manual dexterity
and the use of methods, materials, tools and instruments.

The concept of skill is usually found next to—and distin-
guished from—two related concepts:

knowledge, which is understood as an “outcome of assimi-

lation of information through learning. Knowledge is the
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body of facts, principles, theories and practices related to a
field of study or work” (Cedefop, 2014: 147) and
competence, which refers to an individual’s “ability to apply
learning outcomes adequately in a defined context (educa-
tion, work, personal or professional development) or the
ability to use knowledge, skills and personal, social and/
or methodological abilities, in work or study situations
and in professional and personal development” (Cedefop,

2014: 47).

Regarding the concept of skill, it is worth pointing out that
its meaning, as captured and expressed in its use, has changed
in recent years. Whereas for a long time, from the end of the
19th to the end of the 20th century, it was clearly associated
with specialised professional competency (i.c., practical, technical
ability rather than “theoretical” knowledge), its contemporary
meaning is more expansive and inclusive. Thus, skill, particu-
larly when referred to in phrases such as skills policies, skills devel-
opment or skills shortages, acts as an “umbrella concept” under
which all related concepts, in particular knowledge, skills and
attitudes, have been brought. Moreover, the current meaning of
the concept includes all those characteristics that are considered
necessary for an individual to adapt to changing life conditions,
to facilitate his/her career, and to realise the goals set in his/her
personal, social and professional life (Kedraka, 2003).

Finally, as Green (2013: 10) stresses, skills are personal qual-
ities with three key features: (a) skills produce value through
work (they are productive), (b) they can be enhanced by train-
ingand development (they are expandable) and (c) their impor-
tance depends on the specific social-historical context in which

they are manifested (they are social).
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The main reason the concept of skills has been chosen as a
central element of contemporary educational policies is that it
is a term that brings us closer to the realm of labour market
needs (or demands). In this sense, it is a concept that can act as
a “link” between, on the one hand, the education system (espe-
cially vocational education and training) and organised systems
of work-based learning (apprenticeships, traineeships, intern-
ships) and, on the other hand, the system of production and
the related employment structure. The focus on the importance
of skills solely for the economy and employment has led to the
neglect of concern for humanistic and social values, attitudes
and behaviours that are directly interlinked with the technical
dimension of skills and that constitute a dynamic correlation
and integrated perspective, which is inherent in educational
environments but not in the interests of enterprises (Kedraka
& Lintzeris, 2022).

TYPOLOGIES OF SKILLS

Researchers, in their attempt to understand and interpret the
functions of skills within specific contexts (usually within the
various versions of work environments), but also in order to
influence the direction of applied skills policies, construct typol-
ogies or categorisations, in other words, groupings of individ-
ual skills, that express existing ideas and views on the nature
and character of skills sets. These classifications embody distinct
ideological assumptions and reflect specific meanings of each
skill group or even each individual skill, hence constituting a
specific framework for understanding a certain, selected set of

skill groups. In addition, typologies attempt to represent the
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multidimensional nature of skills, as well as the congruities (con-
vergences) between different skills.

In recent years, the expansion and deepening of the social dia-
logue on skills has led to the elaboration of several skills typol-
ogies (Lintzeris & Karalis, 2020). The typical composition of
such a typology usually includes at least three main skills cat-
egories:

Fundamental or basic skills: these are the knowledge and
skills that emerge from initial education and training, and
which form the basis for all further development and spe-
cialisation throughout social and professional life.

Specific occupational / professional skills, which refer to spe-
cialised technical and practical skills related to a profes-
sion, a job or a specific task of work.

General or generic skills (or “soft’, socio-emotional, inter-
personal, transversal, “life skills”). These include skills such
as critical thinking, adaptability, the ability to learn con-
tinuously, cooperation, effective communication, negotia-
tion and leadership skills, etc. Furthermore, some elements
of one’s personality such as sociability, empathy, reliability,
self-confidence, creativity and curiosity are mentioned as
generic skills.

A particular feature of the current skills rhetoric is the empha-
sis on three skill sets: digital and ‘green’ skills (in Europe due
to the “twin transition” strategy), entrepreneurship skills and
selected socio-emotional skills (European Commission, 20203
Cedefop, 2022).

For socio-emotional skills in particular, it is worth noting that

they are often identified with (subjective) character traits, dis-
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positions and attitudes that are considered to be adopted when
performing an activity (“appropriate” work behaviours). More-
over, socio-emotional skills, as vital work skills, are considered
necessary and possible to be measured, assessed and validated
(skills certification). Interestingly, however, references to social
skills (which, initially, are cultivated through the family, school
and the immediate social and cultural environment in which the
individual lives) lack a developmental dimension and reference
to their crucial role in an individual’s ability to pursue a decent
and functional life, and not simply to perform a task effectively.

At the same time, the emphasis on the particular importance
of socio-emotional skills in modern workplaces—an assertion
that is nowadays “aggressively” promoted by the dominant dis-
course on skills mainly in the service sectors—has two conse-
quences: on the one hand, an ideological “colonisation” of all
spheres of life by the particular ethics, attitudes and wider cul-
ture of markets and modern—dependent and alienating—forms
of work, and on the other hand, strengthening the tendency
towards a (quasi-coercive) “learnification” (Biesta, 2018) of
social life, in the sense that learning is transformed from a social
right and possibility of personal and collective development and
freedom into an individual obligation to adapt to ever-chang-
ing needs. Moreover, the development of skills by education
and training systems focuses unilaterally on the technical and
instrumental aspect of learning and systematically ignores the
humanistic and ethical dimension (Lintzeris, 2022), which is
nevertheless a vital element of the quality and social relevance
of work. The “problem” with the persistent focus on the impor-
tance of “soft” skills in the various workplaces of the capitalist

world is that some important personal, social and emotional
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skills are subordinated to the priorities of economic rationality,
thus marginalising their social role and giving them an instru-

mental and one-sided character.

THEORETICAL FOUNDATIONS
OF SKILLS POLICIES

For researchers coming from the fields of economics, sociol-
ogy of work, management studies and political science, skills
are mainly considered as a property of labour (which is a factor
of production) and in particular as determinants of the quality
and specialisation of the labour power (i.c., the human capacity
to work). Learning theories, educational psychology and adult
education theories, on the other hand, consider skills not only
from the perspective of work, but also as factors of personal
development and social identity formation.

The difference in approach between the disciplines that
examine skills is due to the different research questions of each
discipline, but also to the particular ideological perspective of
each individual theory. For pedagogy, the question is how skills
are acquired and developed in education and training systems,
but also in on-the-job training (informal or non-formal learn-
ing through work experience). For economics, the question is
how skills are aligned with the needs of the labour market and
subsequently how they are activated in the production of com-
modities contributing to the creation of economic values. For
political science, in particular for comparative political econ-
omy, institutions and mechanisms of skills development are
an important indicator of the form of macroeconomic policy

adopted, but also of the level and quality of the social policies
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of each state. For the sociology of work, the research focus is on
how skills are involved in the labour process, whether they lead
to further upskilling / reskilling or deskilling of workers, how
they contribute to the stratification of society and the capital-la-
bour relationship, and how the characterisation of some jobs as
“skilled” or some tasks as “high skilled” is often not an “internal”
(intrinsic) element of the complex nature of a job, but the result
of external hierarchical social determinations.

The theoretical framework that has dominantly influenced
skills policies for decades is neoclassical economics. Within
the intellectual tradition of neoclassical economics, the current
skills discourse is dominated by three approaches: endogenous
growth theories, Schumpeterian approaches to the specific role
of innovation and knowledge in economic growth, and most of
all human capital theory. At the core of human capital theory
lies the belief that investment in education and training makes a
decisive contribution both to the economic performance of the
individual and to the growth of the national economy as a whole.
According to this theory, since it is the individual who benefits
from the acquisition of skills in the long term, the investment in
training should be primarily a rational choice of the individual,
who must therefore take personal responsibility, and, without
any state assistance, must be flexible and adaptable in order to
keep his or her skills in line with the needs of the labour market
atany given time. Thus, the transition from “public education for
all” to today’s slogans for individualising “lifelong and life-wide
learning” and continuous adaptation of skills has evolved into a
path of shrinking public education policies, increasing private
spending on vocational training and adult education, downgrad-
ing the quality of education, and creating a new speculative cer-

tification market.

50



Human capital theory has been strongly criticised by the
whole range of “heterodox” economic, social and educational
theories (Bowles & Gintis, 1975; Tan, 2014). More importantly,
however, is the fact that since the beginning of the 21st century,
some of the hitherto “safe assumptions” of the theory have begun
to be challenged (Brown et al., 2011). The basic idea of a linear
and positive relationship between investment in education and
future returns at the individual and aggregate (national econ-
omy) level began to be disconfirmed by reality, not only during
the global financial crisis of 2008, but also before that. Expecta-
tions of upward social mobility through education, cultivated
for many decades by political and entreprenecurial elites, began
to be unfulfilled for much of the middle class and of course the
lower income stratum. However, regardless of the explanatory
scope of the theory with regard to the question of the future
return on investment in education, a more important problem
lies in its fundamental assumption that the main—if not the
exclusive—mission of education consists of the acquisition of
the technical professional skills required for effective economic
activity, and that it is precisely the element of “investment in
education” that ensures the prospect of higher levels of income.
From this point of view, the idea—and even more so the prac-
tice—of reducing education to an activity fully subordinated to
the priorities of the capitalist economy, seems to be a constitu-
tive condition of the skills policies prevailing in European coun-
tries today, and is directly linked to fundamental assumptions of

human capital theory.
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THE INCREASING POLITICAL INTEREST
IN SKILL ISSUES

The main reason why skills have emerged as an object of intense
political interest is that there have been—and are expected to be
many more—changes in the production process (consequently
in the content and forms of work), in business models, in pat-
terns of consumer behaviour, in means of communication and,
by extension, in the whole spectrum of social life. At the same
time, successive economic recessions and crises, combined with
growing geopolitical upheavals and the consequences of the
COVID-19 pandemic, are creating a turbulent environment
with uncertain prospects, both locally and internationally.

In a broader framework of reference, the most influential
drivers of economic, social and labour transformations are
technological change, the climate crisis, the widening of income
inequalities, the increase of interdependence due to the inter-
nationalisation of economies, change in the sectoral structure
of economies (e.g. the growth of the services sector), demo-
graphic developments (in particular the ageing population and
the projected decline in the working-age population in many
countries), increased migration and refugee flows, and last but
not least, geopolitical turbulence and its consequences.

In particular, it should be stressed that in any period of sig-
nificant technology-driven changes in the labour process, the
knowledge and skills of workers come back to the forefront of the
social and academic debate, mainly because it is considered that
skills (a) are a critical determinant of labour productivity, (b) are
linked to the emergence and successful adoption of technologi-
cal and organisational innovations, and (c) are a prerequisite for

skilled work (Lintzeris, 2020). Thus, developments in the econ-
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omy, the labour process and the employment structure are lead-
ing to increased motivation to adapt individuals’ skills in order to
meet the challenges of the times. These adaptations, in the con-
text of the prevailing political rhetoric, usually take two forms:
upskilling to match changing job tasks or reskilling to acquire a
new sum of knowledge and skills for changing occupations.

However, it is useful to remember that policies for upgrading
or adaptingskills are, to a large extent, a secondary consequence
of a primary socio-economic change that is taking place nowa-
days: the technological transformation that is causing, with the
introduction of automation and digital applications, the deskill-
ing of workers and the degradation of work (Braverman, 1998),
given the orientation of the “market economy” towards unre-
strained accumulation, the pursuit of increased productivity and
the greatest possible profitability of the few. Under the preva-
lence of such a mode of production, exchange and consump-
tion, the directions and uses of technology are subordinated to
the priorities of capitalist regulation of socio-economic affairs
(MacKenzie & Wajcman, 2009), with negative consequences
for the work and life of the majority of workers.

The fact that skills have risen high on the agenda of political
priorities worldwide is shown—among other things—by the fact
that special mechanisms have been set up to produce theory and
policy exclusively on this issue. Thus, some of the major inter-
national organisations such as the International Labour Organ-
isation (ILO, 2018) the Organisation for Economic Coopera-
tion and Development (OECD, 2019), the World Bank, bodies
such as the World Economic Forum, universities and research
centres have set up departments and agencies that produce a
huge amount of research data, documentation, recommenda-

tions, and other materials on the basis of which each country
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is called upon to adapt its policies, in particular its education
systems and labour market arrangements. The EU, through spe-
cific decisions supported by the work of relevant organisations
(CEDEFOP, ETF) and, by extension, all Member States, has
established mechanisms for implementing skills policies. There-
fore, the vast majority of the skills discourse (i.c. the scientific
research, theoretical and empirical grounding and policy texts
etc.) is produced by a relatively small number of highly influ-
ential organisations and research institutes and then systemati-
cally disseminated to both decision-makers and citizens at large,
through communication networks and, of course, through the
policies implemented.

At the same time, a fundamental material force driving skills
policies is the generous support of relevant initiatives from
the most important funding sources such as, for Europe, the
European Social Fund and the newly established Recovery and
Resilience Fund. The inclusion of skills policy initiatives in the
above-mentioned funding schemes has a decisive impact on
their targeting and content, since only what is in line with the
formal and detailed EU policy guidelines and axes is eligible for

financial support.

ORIENTATIONS AND INSTITUTIONAL
ARCHITECTURE OF SKILL POLICIES IN
THE EUROPEAN UNION

The EU’s skills strategy is expressed through specific policy doc-
uments and operational programmes. It is also accompanied
by the creation of relevant institutional arrangements. In this
context, all EU Member States have developed national skills
strategies, adopted methods and tools for skills development
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and put in place mechanisms to identify skills needs and align
skills with labour market needs (Lalioti, 2019).

What is called a skills strategy in the EU is in fact a complex
set of interlinked policy initiatives and actions. To understand
the “institutional map”, but also the many dimensions and dis-
tinct levels of intervention for skills, one has to navigate among
several different policy documents, institutional initiatives, oper-
ational programmes and funding frameworks. In the context of
this complexity, which incidentally requires, but also sustains,
a large body of technocrats, the most central policy initiative is
the European Skills Agenda. The European Skills Agenda is a
five-year programme launched in 2016 (European Commission,
2016) and renewed in 2020 (European Commission, 2020). It

includes 12 actions divided into four axes (see Table 1).

Table 1: European Skills Agenda 2020-2025

i. A call tojoin forces in a collective action:

Action 1: A Pact for Skills

ii. Actions to ensure that people have the right skills for jobs:

Action 2: Strengthening skills intelligence

Action 3: EU support for strategic national upskilling action

Action 4: Proposal for a Council Recommendation on vocationa
education and training (VET)

Action 5: Rolling out the European Universities Initiative
and upskilling scientists

Action 6: Skills to support the twin transitions

Action 7: Increasing Science, Technology, Engineering, Maths
graduates and fostering entrepreneurial and transversal skill

Action 8: Skills for life
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iii. Tools and initiatives to support people in their lifelong

Action 11: New Europass platform

iv. A framework to unlock investments in skills:

Action 12: Improving the enabling framework to unlock Member
States’ and private investments in skills

Source: European Commission, 2020

The European Skills Agenda outlines the EU’s policy priorities.
Its 12 actions focus on coordinated efforts and encouragement of
joint initiatives between different countries and organisations;
the formulation of national action plans for the implementa-
tion, monitoring and evaluation of skills policies; the inter-
connection with green and digital transformation policies; the
development of tools to facilitate people’s acquisition and certi-
fication of skills; the transition from education to work and the
enhancement of educational and labour mobility; and finally
the mobilisation of public and private financial resources to sup-
port the actions.

In order to improve the effectiveness of skills policies, their
implementation is linked to a set of supporting mechanisms,
the most important of which are the monitoring and diagnos-
tic systems for skills needs (see Cedefop’s Skills Intelligence),
the European Qualifications Framework (EQF), the multilin-
gual classification of European Skills, Competences, and Occu-
pations (ESCO), the European Quality Assurance Framework
for Vocational Education and Training (EQAVET) and a set of
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common European documents, Europass, includinga CV tem-
plate and a tool for self-assessment of digital skills and compar-
ison of qualifications. Furthermore, skills policies are not only
practised at the broader European or regional / national level,
but also at sectoral and occupational level with the creation of
Sectoral Skills Alliances, which are transnational projects aim-
ing to identify skills mismatches in a specific sector and to pro-
pose educational contents for vocational education and training
providers to address problems.

The main institutional arrangements (structures, mechanisms
and regulatory frameworks) that are called upon to support
skills policies are articulated along an axis (see Figure 1) that
starts with the diagnosis of skills needs (including the study and
monitoring of occupational profiles and the updating of skills
development systems for changes in the economy and the labour
market that affect the content of education) and continues with
the process of adapting educational content, materials and tools
and with the development of skills (general and vocational edu-
cation and training, certification of learning outcomes, recogni-
tion of certificates, etc.), activation of skills (vocational guidance,
career counselling and support for the transition from educa-
tion to work) and, finally, matching and application of skills to
different jobs.
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Figure 1: Institutional architecture of skills policies
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2. DISCUSSION ON EUROPEAN
SKILLS POLICIES

Primary and key assumptions of current skills policies—al-

though for many researchers, poorly documented—are that:
There is a notable mismatch between the supply and the
demand of skills (Cedefop, 2010), so businesses cannot
meet their staffing needs. Indeed, the mismatch will tend
to grow as the process of automation, digitalisation and
technological transformation progresses.
The investment awakening of capital after the prolonged
economic crisis and the economic consequences of the
pandemic and the war in Ukraine is hindered in many
European countries by the low or inappropriate level of
skills of individuals, while it is estimated that reskilling or
upskilling human resources is expected to improve labour
productivity and thus the competitiveness and profita-
bility of firms.
The shift of young people towards vocational education
and training (instead of general education) should reduce
high unemployment rates and shorten the transition from

school to work, while facilitating their social inclusion.

On the other hand, according to the critici on the prevailing
view,
Labour supply and demand asymmetries cannot be
explained solely by any skills mismatches because many
other factors such as pay levels, working conditions, and
career prospects, are involved in the process of making

employment choices or in the recruitment procedures.
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Estimates of the impact of digital and technological trans-
formation on occupations and job content are both dif-
ferentiated according to industry, firm size and other fac-
tors, and in many cases excessive. In fact, digitalisation and
automation are expected to affect specific working tasks
within occupations rather than to eliminate a large num-
ber of specialisations overall (Lapatsioras et al., 2020).
Labour productivity, which is considered to be the “win-
ner” of upgraded skills of human resources, depends not
only on the knowledge and skills of workers / employees,
but also on factors such as the availability of appropriate
technical—technological equipment and the organisation
of work within the production unit (Lintzeris, 2017).
Public interventions on skills are focused exclusively on
the supply side (i.c., the existing skills of individuals), con-
sidering that the only option for policy initiatives is to
match supply to the employer-driven demand for skills.
The opposite option is out of the question, so the over-

all political treatment of the various skills issues is limited
to the “obligation” of education and training to adapt to
the—usually short-term—needs of enterprises. In this
sense, for example, the phenomenon of over-education (a
phenomenon that is particularly manifested in Greece) is
supposed to be a problem, rather than an opportunity for
employers to use the available high skills for an effective
shift in their investment strategies. However, this under-
standing of the relationship between skills supply and
demand, turns what is essentially an economic and devel-

opmental problem into an “educational problem”.



CONCLUSION

This paper has attempted to present and interpret the main ori-
entations and dimensions of skills strategies prevailing in the EU.
The direct link between dominant skills policies and neoclassi-
cal economic approaches, in particular the influence of human
capital theory in conceptualising the relationship between skills
acquisition and the individual’s labour market trajectory, has
been identified.

It was considered that a key reason why skills policies have
come to the fore with intensity is the belief that the technolog-
ical and organisational transformations taking place in the pro-
duction, distribution and consumption of goods and services—
changes with significant implications for human labour as well as
for the relationship between humans and machines in the work-
place—require the continuous adaptation of workers’ skills in
order to maintain or increase labour productivity, competitive-
ness and profitability of capital, but at the same time to achieve
the social consensus that will ensure broader systemic stability
as a precondition for the achievement of economic objectives.

However, the wider policies implemented by governments
(especially with reference to the case of Europe) have resulted
in, among other things, an increase in social inequality, high
unemployment rates, qualifications and pay mismatches, repro-
duction of gender and cultural discrimination, austerity and
economic problems for the majority of the population. These
situations are deliberately interpreted as “natural phenomena”
and temporary side-effects of the “free market” operation.

Ecoy is an attempt to implement an important part of the
skills policies through the reform of education systems towards
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the adoption of a “modern skills mix” combining basic skills or
key competences, socio-emotional and technical professional
skills with an eye to the prospects of the economy and the needs
of the labour market. This educational framework, which is
aimed at the majority of young people, provides a combination
of a minimum of basic knowledge, early vocational training and
the simultaneous acquisition of selected behavioural skills in
line with dominant cultural values such as competition, entre-
preneurship, active obedience and communicative effectiveness.
Such a version of an education system, combined to the urgency
of messages and interventions for lifelong learning and individ-
ual care for self-development and continuous updating of work
skills throughout adulthood, tends to establish a model of a
stressed, fearful, overworked and compliant citizen and worker
or, in a euphemistic formulation of the neoliberal vocabulary,
a “worker-entreprencur of oneself” (Dardot & Laval, 2014). In
this context, the main argument in the paper is that dominant
skills policies are one-sidedly oriented towards the goals of eco-
nomic efficiency, pushing away or marginalising all the non-in-
strumental, moral-value and social dimensions of education,

training and also work.
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This chapter explores the phenomenon of entrepreneurship
through a pedagogical and didactical lens, as well as its social
dimension, focusing on the cases of Sweden and Greece. The
selection of these countries is based on their representation of
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and instructional models, can foster an entrepreneurial mindset
and readiness for action. The historical foundations of entrepre-
neurship education are outlined and various policy discourses
are analysed at international and national levels, with an inves-
tigation of how these are reflected in secondary-level curricula
within the Greek and Swedish contexts. Central to the study is
an exploration of the competencies that entrepreneurship edu-
cation aims to develop, the underlying assumptions, and the
intended purposes. Analysing school curricula in Greece and
Sweden, the paper examines how pedagogical approaches facil-
itate the development of entreprencurial skills. Although both
countries integrate entrepreneurship into their national curric-
ula, Sweden has alongstanding tradition, while Greece has made
recent progress. Teacher training emerges as a signiﬁcant con-
cern in Greece, with efforts made by the government and organ-
isations like JA Greece to equip educators with the necessary
knowledge and pedagogical approaches for effective entrepre-
neurial education. The paper concludes by acknowledging that
this study represents an initial comparative approach and aims
to shed light on essential aspects of entrepreneurship education,
emphasising its potential as a valuable tool for young people’s
skills development and preparation for the professional world.

KEYWORDS

Entrepreneurship education, entrepreneurial skills/competencies,

youth development, teachers’ training, Junior Achievement (JA).
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RATIONALE AND RESEARCH CONTEXT

Ontologically, man is innovative in nature, takes the initiative,
is proactive, finds solutions to problems, works with others, and
creates opportunities of added value. All these entrepreneur-
ial abilities are developed in environments with certain social,
political, and cultural conditions prevailing in a particular place
(country, enterprise, association) at a given time. Entrepreneur-
ship is not only about realising ideas that produce economic
and other benefits to improve the living conditions of individ-
uals and collectives, but also about daring to take risks, create
solutions, develop and organise networks, and see opportunities
instead of problems.

In our chapter, we approach the phenomenon of entrepre-
neurship in two countries, Sweden and Greece, from a pedagogi-
cal and didactical perspective as well as from its social dimension.
These countries were selected on the basis of certain character-
istics, namely a) they are both EU Member States representing
the Northern and the Southern regions respectively, b) they have
almost the same population; the population of Greece is approx-
imately 107 million people and that of Sweden is about 10.5 mil-
lion people, according to the UN World Population Fund data
for 2022, and ¢) national branches of the international organ-
isation Junior Achievement (JA) Worldwide have operated in
both countries for just a few decades with great success and have
penetrated the educational systems of each country.

Taking the examples of entreprencurship development in
these two countries, we assert that entrepreneurship as a state
of mind and readiness for action is preferably the outcome of

intentional pedagogical actions, based on curricular goals and
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instructional models. Against the background of a historical
account of entrepreneurship as an educational subject—its
what, how, and why—a review of different policy discourses at
the international and national levels will be conducted to exam-
ine how these are reflected in curricula at a secondary level using
examples from the Greek and the Swedish contexts. The main
questions addressed are: what kind of competencies does entre-
preneurship education aim to develop, for what reason, and for

what purpose?

THE NOTION OF ENTREPRENEURSHIP:
AN INTRODUCTORY BACKGROUND

It is not clear what entrepreneurship is, but this does not pre-
vent the appearance of a plethora of definitions in the relevant
scholarly literature. Common to the overriding majority of these
is that in one way or another, they refer to and attribute entre-
preneurship to personal qualities, characteristics and goals, and
to strategies and tactics framed by specific contexts and time
(Chang & Wyszomirski, 2015). Some of the definitions per-
ceive entrepreneurship as a process of a successful organisation,
while others understand entrepreneurship as a matter of mind-
set and skills (see Diandra & Azmy, 2020). Entrepreneurship
is also defined as a distinct academic discipline in its own right
that can operate both autonomously and in an interdisciplinary
manner (Croci, 2016), and as a practice that “begins with action
and creation of new organisation” (Barot, 2015).

Ultimately, entreprencurship is linked to the generation of
job opportunities, increases in productivity, improvements

in living standards, and economic growth and development
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in general. Against this background, it is not surprising that
entrepreneurship has been promoted over the past three
decades in countries that achieved substantial poverty reduc-
tion, as in the case of China. It is no wonder either that donors
and international development agencies have been turning to
entrepreneurship to improve the effectiveness and sustainabil-
ity of aid (see Diandra & Azmy, 2020; Naudé¢, 2013). Entrepre-
neurship, essentially, is mainly concerned with why, when, and
how individuals attempt to create value by exploiting oppor-
tunities under uncertain conditions (see Institute for Global
Research, 2017).

Although there is an established tradition within the field
dating back in time, entreprencurship is relatively young in
terms of educational settings. The researcher most associated
with a theory of entreprencurship is the economist Joseph A.
Schumpeter’, who linked entrepreneurship with economic
development and introduced the modern definition of entre-
preneurship in 1934. Schumpeter argued that the innovation
and technological change of a nation come from the entrepre-
neurs or wild spirits, and asserted that “.. the doing of new
things or the doing of things that are already being done in a
new way” (Schumpeter, 1947) is due to the efforts of entrepre-
neurs. For Schumpeter, the entrepreneur is “the prime agent
of change”.

Joseph Alois Schumpeter (1883 —1950). Political economist, professor at
Harvard University, also known for having popularised the term “creative
destruction” in his classical work “Capitalism, Socialism and Democracy”
from 1942, to describe the dismantling of longstanding practices in order

to make way for new technologies, new kinds of products, new methods of
production, and new means of distribution. (https://en.wikipedia.org/wiki/
Joseph_Schumpeter)
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Entrepreneurship encompasses more than just the imple-
mentation of innovative ideas with potential economic and
societal benefits, aimed at improving the well-being of indi-
viduals and communities. It also involves the development of
specific skills and competences, such as initiative-taking, prob-
lem-solving, collaboration, network creation, and adoption of
an opportunity-driven mindset rather than focusing solely on
problems. Entreprencurship as a state of mind and readiness for
action is the outcome of pedagogical actions, based on curric-
ular goals and instructional models. In this paper, along with
a general overview of different educational policy discourses
at international and national levels about the field of entrepre-
neurship, an account will be given of the educational potential

of entrepreneurship.

THE EDUCATIONAL POTENTIAL
OF ENTREPRENEURSHIP

Entrepreneurship has grown to become an important and rel-
evant field of study. In fact, entreprencurship has developed
within different fields of knowledge, and this explains its inter-
disciplinary character but at the same time, it is tied to the disci-
plines within which it has emerged. To consider a field of knowl-
edge as a distinct discipline requires the presence of certain
factors such as scholarly publications, systems of entreprencurial
education including teaching and mentoring availability, social
networks and reward systems, and empirical phenomena that
can only be explained pedagogically through entrepreneurship
(Croci, 2016; Shane & Venkataraman, 2000). Howard Aldrich
outlined some forces similar to these features that since the
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1970s have contributed to the institutionalisation of the grow-

ingand ever-changing field of entreprencurship, so that it is now

an academic discipline all over the world. These forces are:
First, a social structure facilitating connections between entre-
preneurship researchers has emerged as a result of social net-
working mechanisms. Second, publication opportunities have
increased dramatically in books and journals, and increasingly
in digital formats. Third, training and mentoring has moved
from the old apprenticeship system to a much more collective
model. Fourth, major foundations and many other smaller
funding sources have infused the field with enough money to
change the scale and scope of entreprencurship research. Fifth,
new mechanisms have emerged that recognize and reward
individual scholarship, reinforcing the identity of entrepre-
neurship research as a field and attracting new scholars into it.
Sixth and finally, underlying all five of the mechanisms identi-
fied above is the increasing globalization of the field.
(Aldrich, 2012)

Although entrepreneurship is an old phenomenon in human
existence and the economy, its “intrusion” into educational
institutions is relatively new. Universities and national eco-
nomic policies have played a crucial role in promoting the
institutionalisation of entrepreneurship through the financing
of research and chairs in entrepreneurship, such as in Germany,
and the establishment of entrepreneurship centres, such as in
the Netherlands (a.a.).

Why entrepreneurship started to become included in more
and more countries’ curricula and education is explained by

desirable qualities and abilities —competencies— that contribute
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to the advancement of new products, technology, and more
innovative production methods that lead to improving the stan-
dards of living. Standards of living refer not only to material fac-
tors such as income, gross domestic product (GDP), life expec-
tancy, and access to opportunities in the economy and society;
they are also closely related to the quality of life for individu-
als and collectives, with respect to factors such as economic,
political, cultural and environmental sustainability, as well as
the right to exercise freedom under responsibility, meaning “zhe
free development of each is the condition for the free development
of all” (Marx & Engels, 18438).

Although Schumpeter’s ideas helped to establish entrepre-
neurship as an empirical field of study, it was not until the late
1940s that entrepreneurship began to be taught as a discipline
at Harvard Business School. In the wake of this, many confer-
ences and courses, as well as associations and publications, were
organised to disseminate the field’s knowledge to a wider public
and create awareness of entrepreneurship. The number of train-
ing courses offered is an indicator of the attitude to and sta-
tus of entreprencurship in a society (Croci, 2016). According
to Krueger (2002), entrepreneurial programmes are evolving
in two dimensions: in terms of the number of courses and the
degree of integration of entrepreneurial courses. For example,
cooperative entrepreneurship activities that include the partic-
ipation of entrepreneurs, entrepreneurship clubs, internships,
and placement of entreprencurship graduates can be viewed as
another type of integration beyond a classical interdisciplinary
design or combined programmes.

Croci concludes her inquiry on entrepreneurship as a knowl-
edge realm by stating:
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Entreprencurship is a unique phenomenon in that it produces
distinctive research, but cannot be constrained by the frame-
work of a discipline. To limit the field to only one area would
be problematic. Many of the questions that the field raises can
be answered by other disciplines, but what separates entrepre-
neurship research is the ability to analyze and summarize all
of these viewpoints in a comprehensive study of the start-up.
The ability to constantly evolve and change is essential to the
field. Just like the entrepreneurs they study, entrepreneur-

ial researchers need to be able to adapt and follow trends. By
being placed outside of an academic construct, entrepreneur-
ship research retains flexibility. (...)

Teaching and mentoring systems in entreprencurship are
still varied across college campuses. There is no true formula to
teach entrepreneurship. (...)

Entrepreneurship was formed through interdisciplinary and
will thrive through remaining interdisciplinary.

(Croci, 2016)

THE MULTIFACETED ENTREPRENEURSHIP
AND ITS SOCIAL DIMENSION

Entrepreneurship is often defined as the process of creating new

businesses or innovative products and services (Gartner, 1988).

However, this narrow definition fails to capture the multifac-

eted nature of entrepreneurship. Without doubt, entrepreneur-

ship is an essential element of the economic growth of a society

(Shane & Venkataraman, 2000). It enables individuals to trans-

form innovative ideas into successful business ventures, creating

job opportunities and increasing the overall productivity and
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competitiveness of a region or even a country. Additionally,
many associate entrepreneurship with economic activity aimed
at generating as much profit as possible for the entrepreneurs. It
may also be the case that different individuals are motivated to
start a business for different reasons, but the common thread is
that they are all doing it for their own benefit.

However, entrepreneurship is not limited to its economic
dimension. Multifaceted entrepreneurship involves a broader
social dimension that encompasses various aspects of socie-
tal development and refers to the diverse range of activities
that entrepreneurs engage in, beyond creating new businesses
or products. These activities include social entrepreneurship,
sustainable entreprencurship, and cultural entreprencurship,
among others.

One type of entrepreneurship, with a large and widespread
development in recent years, has an exclusively social orienta-
tion. It is named social entrepreneurship to indicate the process by
which individuals, start-ups and entrepreneurs operate to address
social issues. Social entrepreneurs are therefore individuals who
run businesses aiming to have a positive impact on their commu-
nity/society, the environment and the world. Like private entre-
preneurs, social entrepreneurs also exist in all sectors of society
and strive for profit through their business activities, but the dif-
ference between private and social entrepreneurship is that profit
in the latter case is a means to achieve the company’s socially ben-
eficial goals. The profits of a social enterprise are therefore often
reinvested in the enterprise or used to support other socially ben-
eficial purposes rather than being distributed as profits to the
owners. Social entrepreneurship is a type of entrepreneurship

that focuses on creating social value, rather than solely gener-
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ating profits (Dees, 1998). Social entreprencurs identify social
problems and develop innovative solutions that address them,
often through the creation of non-profit organisations or social-
ly-oriented for-profit businesses. In total, social entrepreneurship
focuses on the so-called ‘triple bottom line’ of people, planet and
profit, ensuring that return on investment is accompanied by a
return to the society (Betts, Laud & Kretinin, 2018).

In the same way, sustainable entrepreneurship is focused on
developing environmentally sustainable business models (Shep-
herd & Patzelt, 2011). Sustainable entrepreneurs seck to mini-
mise the negative impact of their business on the environment
and contribute to the overall sustainability of society. Finally,
cultural entrepreneurship involves the creation of businesses
or products that reflect cultural values, traditions, or heritage
(Hennig-Thurau et al., 2010). Cultural entrepreneurs identify
unique cultural assets and develop products or services that cel-
ebrate and promote them, often with the aim of preserving or
revitalising cultural traditions.

These different types of entrepreneurship demonstrate the
diversity and complexity of related activities, highlighting the
multidimensional nature of entrepreneurship and its social
dimension. One of the most significant contributions of entre-
preneurship to society is job creation (Audretsch & Thurik,
7.001). Entrepreneurial activities create new job opportunities,
particularly in sectors where traditional employment is limited
or unavailable. Small and medium-sized enterprises (SMEs) are
particularly important in this regard, as they account for a signif-
icant proportion of job creation in many countries. According
to the World Bank, SMEs account for about 90% of businesses
and more than 50% of employment worldwide (World Bank,
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2020). Entrepreneurship, therefore, plays a critical role in reduc-
ing unemployment and promoting economic growth.
Entreprencurship can also have a significant social impact.
Social entrepreneurship, in particular, is focused on addressing
social problems, such as poverty, inequality, and lack of access
to basic services (Austin et al., 2006). Social entrepreneurs
develop innovative solutions that address these problems, often
through the creation of non-profit organisations or socially-ori-
ented for-profit businesses, such as Grameen Bank, founded
by Nobel Peace Prize winner Muhammad Yunus, which pro-
vides microfinance loans to poor women in rural Bangladesh,
enabling them to start their own businesses and improve their

living standards.’

ENTREPRENEURSHIP AS A SKILL, ACTIVITY,
KNOWLEDGE AND ATTITUDE

Entreprencurship has been described by supranational organisa-
tions, such as the OECD and the EU (Lackéus, 2015; Carayan-
nis, Jones, Liargovas & Apostolopoulos, 2020), as well as by
national governments and other policy actors, as increasingly
important to maintain in the fierce competition that exists in
today’s globalised knowledge society. In that respect, Sweden
and Greece, whose contexts will be discussed in this paper, are
no exception and the arguments put forward in the public sphere
are essentially very similar to those of other Western countries.

As expected, school and education in general, are attributed a

* Find more about the work and the life of M. Yunus here: https://en.wiki-

pedia.org/wiki/Muhammad_Yunus
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key role in fostering an entrepreneurial mindset in students and
promoting entrepreneurship in society.

Nevertheless, it takes more than an entrepreneurial spirit to
be competitive. To remain competitive in the global economy
today, societies are dependent on access to information, technol-
ogy and knowledge. Thomas Friedman, the famous American
journalist, in his book, Z7he World is Flat, states:

(A)ny job—Dblue or white collar—that can be broken down
into a routine and transformed into bits and bytes can now be
exported to other countries where there is a rapidly increas-
ing number of highly educated ‘knowledge workers’ who will
work for a small fraction of the salary of a comparable Ameri-
can worker.

(Friedman, 2005 in Wagner, 2008, p. xiv)

Note that Friedman’s vantage point is the USA but this also
applies to most of the rest of the Western world. What matters is
the impact of technological and productive transformations on
the globalised economy and the future of the younger generations.
How do we as a society prepare and educate our youth (and not
only them) so that they can creatively integrate into the labour
market and prosper? What skills do our young people need to
have developed, for which labour market and what kind of soci-
ety and economy? Is the education system adequately equipped to
meet the multi-layered challenges of today and tomorrow ?
Tony Wagner, a professor at the Harvard Graduate School
of Education, makes the following observation in his book
The Global Achievement Gap, subtitled “Why even our best
schools are not teaching the new survival skills our children

need—and what we can do about it”™:
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The failure to give all students these new skills leaves today’s
youth—and our country—at an alarming competitive disad-
vantage. Schools haven’t changed; the world has. And so our
schools, then, are not failing. They are obsolete—even the
ones that score the best on standardised tests.

(Wagner, 2008, p. xxi)

Well, what are the skills we need to develop and why? Learning
basic skills—reading, writing, and arithmetic (the three “Rs”)
is unquestionably very important, although it is not enough. It
has to be combined with learning how to think, reason, analyse,
solve problems and communicate effectively to be in a position
to meet the demands and challenges of our time; not only chal-
lenges with regard to labour market integration but also the chal-
lenges of the technological revolution, climate change and the
resulting social disruptions. Wagner identifies survival skills, the
skills that make modern people “employable”, capable of learn-
ing, and able to participate actively and responsibly in the public
sphere. These are:

1. The ability to ask good questions, which is a key compo-
nent of the ability to think critically and solve problems,
whether in the professional, social or personal spheres

2. Networking (cooperation-teamwork) and leadership

(leading by influence)
Agility and adaptability
Initiative and entrepreneurship

Effective oral and written communication

[N Y

Accessibility to information and the ability to analyse
information

7. Curiosity and imagination
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Actually, entrepreneurship is one of the eight key competences
included in the EU recommendations on lifelonglearning (Euro-
pean Commission, 2019). These competences are identified as
essential to citizens to ensure personal fulfilment, a healthy and
sustainable lifestyle, employability, active citizenship and social
inclusion. The recommendations encourage Member States to
provide all learners access to learning opportunities, to achieve
their full potential, adapted to their different needs. The eight
key competences consist of a combination of knowledge, skills
and attitudes and are the following:
1. Literacy competence
2. Multilingual competence
3. Mathematical competence and competence in science,
technology and engineering
Digital competence
Personal, social and learning to learn competence

4.

5

6. Citizenship competence

7. Entrepreneurship competence
8

Cultural awareness and expression competence

The EU describes entrepreneurship competence as “the capacity to
act upon opportunities and ideas, and to transform them into
values for others. It is founded upon creativity, critical thinking
and problem-solving, taking the initiative, perseverance and the
ability to work collaboratively in order to plan and manage proj-
ects that are of cultural, social or financial value”, It also includes
a desire to motivate others, and valuing their ideas, and empha-
sises the importance of ethical responsibility and empathy for
other people and the world around us (a.a).

Obviously, the above lists cannot be complete and attempts
are constantly being made to categorise the skills that are con-
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sidered important for individual and collective progress and
well-being. However, each one is considered important and
functional only in conjunction with the others, as each rein-
forces the other so that the development of the individual can
be holistic and all-round. With this in mind, the strengthening
of entrepreneurial skills has been at the heart of educational pol-
icy in recent decades, because it is widely assumed that this is
what the highly competitive environment of today’s globalised
knowledge society demands.
The “homo entreprencur” emerges from multiple educational
policy texts as the new model citizen of our post-modern era
with various desirable characteristics: a restless spirit, creative,
self-confident and with many other dynamic abilities. Individual
prosperity, if not the very survival of society, seems to depend on
whether the education system succeeds in equipping students
with the qualities and abilities attributed to the entrepreneur.
There is no reason to doubt that this may be the case, and prob-
ably most people agree with that. Any debate should then focus
on the pedagogical challenge of entrepreneurship education for-
mulated in terms of questions like:

What kind of society do we want to prepare our students

for and what kind of entrepreneurial skills should schools

supply them with?

What exactly does it mean to have critical thinking, to be

creative and self-directed, to take the initiative and at the

same time be social and cooperative?

Are these qualities and skills aimed at everyone or only at a

few selected persons?
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And most importantly:
What kind of education is required and how should teach-
ing about entrepreneurship be designed?

To answer all these questions, it is necessary to clarify the way
in which entrepreneurship is defined and apprehended. From
a narrow point of view, as already mentioned, entrepreneurial
learning focuses on the economy, while in a broader sense, it
is related to pedagogy and education in general. Thus, accord-
ing to the economic dimension, entreprenecurial learning is ori-
ented towards the design and operation of a business. However,
the promotion of entrepreneurship in its wider meaning, which
habitually appears in official educational policy documents, aims
to cultivate all those characteristics and dispositions attributed
to the individual ‘entrepreneur; i.e. someone who is entrepre-
neurial, who creates, who is flexible, who is able to think, make
decisions, etc.

Another distinction between different forms of learning
about entrepreneurship is between education about entrepre-
neurship, education in and education in entreprencurship. The
Swedish Organisation for Economic and Regional Develop-
ment, Nutek*, understands and defines this difference as fol-

lows in an information sheet from 2007:

Nutek, or Verket fér niringslivsutveckling (The Swedish Agency for Eco-
nomic and Regional Growth) was a government agency with the task of
strengthening the business environment and promoting sustainable regional
development. Nutek was abolished in 2009 and its activities were merged
with others into a new organisational structure.
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Education about entrepreneurship includes knowledge about
the nature and conditions of entrepreneurship. It provides a
deeper understanding and insight into the way the entrepre-
neur thinks and acts. Many university courses with the title
entrepreneurship fall into this category. The effect of this type
of education is an increased understanding of entrepreneurs

in society, and that is necessary to create a good regulatory
system and social climate for entreprencurs. Relatively few
participants in these programmes become entrepreneurs and
start realising their ideas. Training in entrepreneurship is often
based on a concrete idea that is realised in a more or less sharp
situation. It develops the knowledge and skills that are gradu-
ally needed to develop the idea. Here, the knowledge and skills
required during the development of a specific business idea are
developed at different stages.

Training for entreprencurship (entrepreneurial spirit) involves
preparatory training to develop the attitudes, skills and
approaches that generate dynamic thinking and action.
(Nutek, 2007, p. 24f; see also Dahlstedt, M. & Hertzberg,

2011)

The increasing emphasis on entrepreneurship in education since
the 1990s marks a discourse shift about the role of education in
the post-industrial society and consequently, the changes that
need to be made in the education system (organisational, cur-
ricular, in teaching instruction, teacher training, extroversion
towards the working life and the business world).

Teaching entrepreneurship strives to influence and shape a
broad spectrum of the personality of each trainee. Let us con-
sider the scope of the transformation it entails for an individual
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to become more creative, more innovative, more independent,
more flexible, more creative, more of everything good. Such a
holistic and promising pedagogical approach equips the learner
to adopt positive patterns and habits of thinking.

From a pedagogical point of view, the discourse on entre-
prencurship in education shows several similarities with the
movement of Progressive Pedagogy (Dewey, 1915/1990) that
emerged at the beginning of the last century, the main charac-
teristic of which is the student-centred pedagogical approach
and the development of all the abilities of each student. As then
progressive pedagogy, so now entrepreneurial pedagogy is pro-
moted as a reaction to outdated pedagogical doctrines and edu-
cational practices. The words of the inspirer of progressive peda-
gogy John Dewey could reasonably be used to describe the idea

of entrepreneurship education:

If one attempts to formulate the philosophy of education
implicit in the practices of the new education, we may, I think,
discover certain common principles amid the variety of pro-
gressive schools now existing. To imposition from above is
opposed expression and cultivation of individuality; to exter-
nal discipline is opposed free activity; to learning from texts
and teachers, learning through experience; to acquisition

of isolated skills and techniques by drill, is opposed acquisi-
tion of them as means of attaining ends which make direct
vital appeal; to preparation for a more or less remote future is
opposed making the most of the opportunities of present life;
to static aims and materials is opposed acquaintance with a

changing world.
(Dewey, 1938/1997, p. 19f)
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ENTREPRENEURSHIP EDUCATION
IN SWEDEN

From the 1980s, the need for schools to contribute to making
pupils more entrepreneurial in thinking was discussed in Swe-
den, and a few years later entrepreneurship was introduced into
the education curricula (from pre-school to adult education).
Entrepreneurship in schools is understood both as a pedagog-
ical approach in the classroom and as knowledge for entrepre-
neurship and self-employment (and not only for becoming a
salaried worker/employee). It is about encouraging and devel-
oping all students” innate curiosity, initiative and self-confi-
dence from an early age.

In 2009, the government adopted a Strategy for Entrepre-
neurship in Education aiming at making entrepreneurship run
like a red thread across the whole spectrum of the education
system. It is based on the belief that the foundations for devel-
oping an entrepreneurial mindset are laid from an early age, for
example by stimulating girls’ and boys’ curiosity, creativity, con-
fidence, and decision-making skills (Regeringskansliet, 2009).
Since 2011, entrepreneurship has been included in the Swedish
curricula for primary and secondary schools, but many munic-
ipalities and schools are still struggling to incorporate it into

their activities.

ENTREPRENEURSHIP IN SCHOOL CURRICULA

In Lgr22 (Curriculum for the nine-year compulsory school),
under the heading “The School’s Mission], there is a section
where entrepreneurship is mentioned along with digitalisation,
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and this concerns the overall work of the school as well as the

work in the subjects:

Schools should stimulate pupils’ creativity, curiosity and
self-confidence, as well as their willingness to test and put
ideas into action and solve problems. (...)

All students should be given the opportunity to develop
their ability to use digital technology. They should also be
given the opportunity to develop a critical and responsible
approach to digital technology, to be able to see opportunities
and understand risks and to be able to evaluate information.
Education should thus provide students with the conditions
to develop digital competence and an attitude that promotes

entrepreneurship.

(Skolverket, 2023)

Almost the same formulations about entrepreneurship are
found in the Upper secondary school curriculum (Lgr11), in
the section presenting the mission of upper secondary schools,
albeit more developed and adapted to the target group of sec-
ondary school students.

The school will help all pupils to develop skills and attitudes
that promote entrepreneurship, enterprise and innova-

tive thinking, which increase their opportunities for future
employment, through entrepreneurship or employment. In an
increasingly digital society, schools should also contribute to
developing pupils’ digital literacy. The school should contrib-
ute to students’ understanding of how digitalisation affects the

individual and the development of society. All pupils should
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be given the opportunity to develop their ability to use digi-
tal technologies. They should also be given the opportunity

to develop a critical and responsible approach to digital tech-
nologies, to be able to see opportunities and understand risks,
and to evaluate information. Through these skills and attitudes
linked to digital literacy, entrepreneurship and innovative
thinking, pupils will develop skills that are important in work-

ing and social life as well as further studies.” (Lgrir)

Entreprencurship as alearning area is mandatory for all students
in both primary and secondary schools. However, this does not
mean that entrepreneurship is a separate subject in primary
school, but only in secondary school. The aims and objectives

of the subject are presented below in a separate grid.

THE SUBJECT OF ENTREPRENEURSHIP IN THE
SWEDISH UPPER SECONDARY SCHOOL

Entrepreneurship is an interdisciplinary subject. It is based on psy-
chology and business administration but also includes other fields
of knowledge such as rhetoric and law. Using concepts, theories,
models and methods from these fields, the subject addresses en-
trepreneurship in social, scientific, cultural or economic contexts.

PURPOSE OF THE SUBJECT

The aim of teaching entrepreneurship is to develop students’
knowledge of project management methods, i.e. how to initiate,
design and implement goal-oriented processes. It should also lead
students to develop an understanding of the importance of entre-
preneurship for the development of society. It should help pupils
to develop confidence in their personal resources and stimulate
their creativity and willingness to take on challenges and responsi-
bility for turning ideas into practical action.
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It should enable pupils to develop knowledge of project eco-
nomics or of starting and running a business and, through this, to
develop knowledge of business economics. It should also enable
pupils to develop knowledge of how people cooperate, communi-
cate and solve problems in order to achieve specific goals within a
context.

Entrepreneurship should be taught in the form of projects with
content from other subject areas. Based on the pupils’ ideas and
work process, the teaching should contribute to the development
of both theoretical and practical knowledge. In the context of the
work process, the teaching should contribute to the development
of the pupils’ ability to work purposefully, solve problems, take
personal responsibility and cooperate with others. Students should
also be given the opportunity to reflect on their experiences in
order to learn from them.

THE TEACHING OF THE SUBJECT OF ENTREPRE-
NEURSHIP SHOULD PROVIDE STUDENTS WITH THE
CONDITIONS TO DEVELOP THE FOLLOWING:

1. Anunderstanding of what entrepreneurship means for
individuals, organisations, businesses and societies

2. The ability to transform ideas into practical and purposeful
activities to start a project or fictitious business

3. The ability to implement a project or run a fictitious business

4. The ability to complete and evaluate a project or fictitious
business

5. Knowledge of how ideas and products are protected by laws
and regulations

6. The ability to use business management methods

The entrepreneurship course covers points 1-6 above, with partic-
ular emphasis on the ability to start, carry out, complete and evalu-
ate a project. The course covers basic skills in the subject.
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NATIONAL STRATEGY ON
ENTREPRENEURSHIP IN EDUCATION

In 2020, the Entreprencurship Academy of the Royal Swedish
Academy of Engineering Sciences (IVA/Ingenjérsvetenskaps-
akademien), in cooperation with the National Agency for
Education (Skolverket), set up a working group to review the
national strategy on entreprenecurship and contribute to the
work on a new version. Two years later, in 2022, the working
group’ presented its report with an updated version of the strat-
egy based on current and future needs. Although the report
considers entrepreneurship as a key factor of development,
adaptability, initiative and the ability to deal with changes and
challenges, it stresses that it should not be seen only as an activ-
ity limited to starting new businesses and growing established

companies:

Used correctly, it can contribute to, for example, increased
ecological sustainability and positive social development.
Moreover, entrepreneurship is about the ability of individu-
als to develop themselves. This broad understanding of entre-
preneurship must also be reflected in national strategies for
schools. Today, the research community almost agrees that
entrepreneurship can be taught.

(IVA, 2022, p.5)

The working group consisted of representatives from the school world, the
public authorities, the scientific community, the industry and several civil
society organisations.
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The report stresses the importance of the strategy for ensuring
that entrepreneurship is broad and inclusive, that it is included
in teacher training, and that opportunities for competence
development to teachers in entrepreneurship are provided.

YOUNG ENTREPRENEURSHIP

Entreprencurship education has been included in the Swed-
ish educational system since the ‘8os, promoting cooperation
between schools, businesses and other organisations dealing
with entrepreneurship, of which the oldest one is “Ung Fore-
tagsamhet” (UF/Young Entrepreneurship/Junior). Ung Fore-
tagsamhet (UF) or Junior Achievement Sweden is the Swedish
branch of the politically independent global non-profit educa-
tional organisation Junior Achievement (JA). While primary
schools are characterised by a wide variety of activities referred
to as entrepreneurship, the work in upper secondary schools
is dominated by student and youth enterprises. Pupils in most
upper secondary schools participate in the Young Entrepreneur-
ship concept and run JA companies.

From the outsetin 1980, UF has trained high school students in
entreprencurship through the JA Entrepreneurship programme,
while since 2010 the organisation has also operated in primary
schools. UF works to promote entreprencurship among Swedish
students and to facilitate relationships between industry and the
Swedish school system. It gives children and young people the
opportunity to train and develop their creativity, enterprise and
entrepreneurship. The programmes carried out and supported
by UF are designed to provide students with insight into busi-
ness conditions and the driving forces of entreprencurship. The
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cornerstone of Junior Achievement Sweden philosophy is that
entreprencurship can be taught (https://ungforetagsamhet.se/).

JA Sweden offers three teaching curricula: Our Commaunity,
It’s My Business and Economics for Success, reaching approxi-
mately 60.000 students yearly and aiming to secure a teaching
environment that motivates pupils and teachers to learn and
teach. Junior Achievement Sweden’s most recognised educa-
tional programme is called UF-foretagande (the Company Pro-
gram). This particular programme provides high school students
with the opportunity to start and run a business during an aca-
demic year. Students, with the support of teachers, and mentors
from the business sector, acquire first-hand experience work-
ing with an entire life cycle of a business: including recognising
an unfulfilled market need, writing a business plan, setting up
their company, raising capital to produce/develop the product,
marketing and selling the product and finally dismantling the
business and paying any dividends. Abilities such as coopera-
tion, solving problems, taking the initiative, reaching decisions
and taking responsibility for their own training are developed
in students and are useful regardless of whether, later in life, one
becomes an employee or is self-employed.

Apart from the instruction, students in the entrepreneurship
education programme focus on product innovation, entrepre-
neurship and commercial competencies by attending trade
shows and participating in competitions. In the 2020/21 school
year, a year marked by the COVID pandemic, 34 676 students
participated in the Company Program of JA Sweden. Since 1980,
more than 500 0oo students have participated in JA Sweden’s
various educational programmes through which children and

young people are given the opportunity to develop their entre-
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preneurial skills. In support of the JA Company Programme, a
textbook for students and a teacher’s guide are available to sup-
port both the student and the teacher. JA Sweden’s 24 regional
offices and their employees offer motivational talks, educational
seminars and activities for both students and teachers alike.
Field studies regarding the impact of entrepreneurship edu-
cation and training have revealed that they can improve the par-
ticipants’ non-cognitive competencies such as self-efficacy, per-
sistence, creativity, need for achievement, risk-taking propensity,
analysis skills and forward-thinking behaviour and that these
abilities are best developed at an early age. Those who ran a firm
during their secondary schooling within the frame of the Com-
pany Programme, later had a better establishment in the labour
market, fewer days of unemployment, higher income and more
often become managers than the control group (Wennberg &
Elert, 2012; Rosendahl Huber, Sloof & van Praag, 2012). Results
from another study that investigated the long-term effects of
practical exercise in entrepreneurship during high school, found
that JA Sweden Alumni as a group contributed significantly bet-
ter to societal welfare than comparable businesses whose found-

ers did not attend a JA Company Programme (Wennberg, 2011).

ENTREPRENEURSHIP EDUCATION
IN THE GREEK CONTEXT

In February 2020, even before the onset of the COVID-19
pandemic, the Institute for Educational Policy (IEP), a public
body under the auspices of the Ministry of Education in Greece,
announced a call for expressions of interest from institutions and

organisations, to submit proposals for educational programmes

91



and educational materials to support the pilot action entitled
‘Skills Workshops. The main purpose of the action, which was
later integrated into all types of kindergartens, and primary and
secondary schools, was to strengthen and cultivate the so-called
215t Century Skills', which include soft skills, life skills and tech-
nology and science skills. In the same invitation, beyond the
obvious aim of strengthening the experiential and exploratory
nature of learning for pupils and students, a clear reference was
made to the need to train and support teachers in methodol-
ogies of a laboratory approach to their teaching work. After a
pilot year, skills workshops were integrated into the national
system of primary and secondary education™.

One of the main elements of the skills workshops, enti-
tled ‘Create and Innovate, Creative Thinking and Initiative,
included programmes in the field of entreprencurship. This par-
ticular field of entrepreneurship education was of great interest
to both pupils and teachers, since it was not limited to finan-
cial issues, but offered the opportunity for the school commu-
nity to familiarise itself with various issues related to the field of
enterprises and organisations, such as market research, human
resources, operations and logistics, marketing and promoting
ideas and many others. Skills workshops were found to be attrac-
tive to school teachers, even those with a non-financial back-
ground, as they were asked to guide their students in creating a
business idea and turning it into a practical application during

a school year.

See for example: Bri Stauffer (January 1oth, 2022 ). What Are 215t Century
Skills? heeps:/ /www.aeseducation.com/blog/what-are-21st-century-skills
An analytical description of this action is presented in Greek at htep://iep.

edu.gr/el/psifiako-apothetirio/skill-labs.

*ok
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THE HISTORY OF ENTREPRENEURSHIP
EDUCATION IN GREECE

Greece, as a member state of the European Union (EU), has
committed to the introduction of entrepreneurship pro-
grammes at all levels of education, but this commitment was
only made recently (Euridiki Network, 2012). Indeed, it was not
until the last years, and probably as a reaction to the economic
crisis Greece faced during the 2010s, that there has been prog-
ress regarding entreprenecurial education. Close to the relevant
strategic goals of the EU, students are taught entrepreneurship
with an emphasis placed on innovation and the creation of an
entrepreneurial spirit and culture.

Specifically, in the first grade of the General and Vocational
High School, students are taught entrepreneurship through
the compulsory theoretical course “Political Education” (Y.A.
D3/134083/A4/30-8-19). Also, the students in the first grade of
Vocational High School are familiarised with dimensions and
aspects of entrepreneurship through the mandatory orientation
courses (Y.A. ®3/132529/A4/27-8-19). Furthermore, students
are even taught entrepreneurship in theoretical courses of their
field and specialty, as well as in the context of laboratory courses
with visits to corresponding companies (Y.A. ®3/134083/
A4/30-8-19).

In addition, it is worth mentioning that apprenticeship pro-
grammes are implemented in Vocational High Schools, through
which apprentices attend, one day per week, laboratory courses
in their specialty at the school and four days a workplace train-
ing programme—Workplace Apprenticeship (Law 4186/2013,
Law 4386/2016). Apprenticeship programmes are funded by
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national and EU resources and give the opportunity to young
people to get insured and paid while they are trained in their
subject area and develop experiential entrepreneurial skills and
competencies.

Finally, entrepreneurship education also made its appearance
during the last 10-15 years in the Greek tertiary education sys-
tem, which had previously a rather negative perspective. Grad-
ually, most of the almost 25 Greek universities introduced rel-
evant courses, while the most pioneers organised incubators
for start-ups (incubation centres) as well as technology transfer

offices for the utilisation of research results (Doukides, 2022).

THE EDUCATIONAL PROGRAMMES
OF JA GREECE

As is the case in Sweden and other countries worldwide, the
youth entrepreneurship association, JA Greece, is active in
Greece with entreprencurship educational programmes,
through experiential learning methods approved by the Minis-
try of Education. The programmes are implemented by a group
of students and teachers who participate voluntarily, usually out-
side the regular timetable, with the aim of training students to
collaborate effectively, to be problem solvers in an analytical,
critical, and practical way, and to develop their creativity and
innovation skills, all of which are important resources for their
professional careers and their adult life.
JA Greece provides and implements several programmes at

the upper secondary school level, as follows:

The programme “My business”: Its main goal is to develop

students’ understanding of business concepts, as well as
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the cultivation of social skills. Through activities based on
teamwork, students strengthen their critical thinking and
ability to take initiative.

The “Social Innovation Competition” programme, which
takes place entirely online, is aimed at students in the third
year of High School (both in General and Vocational
High School). The programme focuses on promoting
social entrepreneurship and pushes students to develop
creative ideas to contribute to solving social problems. At
the same time, it aims to cultivate necessary skills and atti-
tudes for active citizenship.

The “Job Shadow” programme is an interactive visit to the
working environment of a company where students meet
business executives, who share their knowledge and experi-
ence of the business world. Consequently, the programme
also functions as a professional orientation, as it gives
students the impetus to explore opportunities for profes-
sional activity.

The “Entrepreneurial Skills Pass” (ESP) is an international
certification that confirms that students have acquired the
necessary knowledge and cultivated the appropriate skills
to establish or work successfully in a business. The ESP is

a three-year programme that is part of a European-wide
campaign to promote the EU.

Finally, a very important programme is the “Company
Program”, an experiential educational programme aimed at
Secondary Education students aged 15 to 18 (High School
and High School). The programme is implemented under
the auspices of the Ministry of Education within or out-
side the regular school timetable, on an optional basis,
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within the innovative programmes provided in Secondary
Education schools. The main objective of the “Company
Programme” is to foster skills, attitudes and behaviours
related to the concepts of active participation, personal
development and social engagement. It educates students
in innovation and entrepreneurship while activating their
creative thinking, ideas and talents. Through their cooper-
ation within a group, the students strengthen their ability
to negotiate and make decisions, which may involve some
risk. Finally, they compete with other groups in trade fairs
and entrepreneurship competitions in Greece, but also in

OthCI‘ European countries.

In an environment where changes happen constantly and at
every level, students acquire the ability to learn continuously
and to learn how to learn. It is worth mentioning that the skills
they acquire are not aimed exclusively at establishing a business,
but at how to effectively practice the profession they will choose
in the future, being members of an inclusive society that will

innovate.

ENTREPRENEURSHIP EDUCATION AND
PROFESSIONAL DEVELOPMENT OF TEACHERS

Although entrepreneurial education developed very late in
Greece compared to other EU countries, from the beginning
it seems that emphasis was placed on the training of teachers
who implement related programmes in their schools. The pilot
action, undertaken by the Institute of Educational Policy in
Greece, and the subsequent universal application of the Skills
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Workshops demonstrated in the critical condition of the pan-
demic the entrepreneurial reflexes activated by the teachers, as
they were called to face and manage major challenges, develop-
ing entrepreneurship skills themselves for the remote support
of their students’ education (Asteri, 2022). This fact essentially
confirms a recent report by the European Commission which
argues that the entrepreneurial ability of the teachers themselves
is a key element of their training (European Commission, 2020).

In Greece, research conducted by JA Greece concerning the
period 2016-2021 on a population of active teachers implement-
ingentrepreneurial educational programmes in both primary and
secondary education, revealed the need for teacher training on at
least three levels: a) the field of entrepreneurship itself, b) the tools
and practices of educational methodology for the implementation
of entreprencurship programmes, and ¢) digital skills, to be able
to make use of new technologies (Pavlakis, Gerasimopoulou &
Helioti, 2022). In the same survey, teachers were asked to declare
their intention to receive support/training in entrepreneurship
education. The majority of those who responded answered posi-
tively, regardless of whether they considered their current level of
knowledge to be satisfactory or unsatisfactory. This fact demon-
strates the great interest in deepening in an entrepreneurship field
that creates growth prospects for them.

Indeed, another study on Primary Education highlights the
positive effect that teachers’ engagement with entrepreneurial
education programmes has on enhancing their own knowl-
edge level on relevant issues, as well as the moral satisfaction
and reward they receive for the successes of their students
(Chouliaropoulou, 2019). Even more interesting are the find-
ings from another study in Secondary Education, from which
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itappears that the participation of teachers in entrepreneurship
programmes stimulates their motivation and strengthens their
professional profile, giving them the opportunity to develop
new practices in their teaching (Akriotou, 2020). As can be
seen, teacher motivation is an important factor for teacher par-
ticipation in entrepreneurship programmes and this should not
always be taken for granted, as it requires a lot of time that often
exceeds the school timetable, as supported by another recent
study as well (Bliatza, 2019).

Similar findings are highlighted by another large study in the
field of Vocational High Schools (VET) and specifically con-
cerning the post-high school year—the year of apprenticeship.
In the research, after finding significant benefits for students
who participate in entrepreneurship programmes, the multi-
faceted positive impact of teachers’ involvement is highlighted,
both in terms of the moral satisfaction they gain for the help
they offer to young people starting their professional life, and in
terms of their own professional development, through the devel-
opment of social and professional skills from their contact with
the labour market, but also from the improvement of teaching
techniques and applications (Deligianni, 2020).

CONCLUDING REMARKS AND SUGGESTIONS

The present study constitutes a first attempt at a comparative
approach to the issue of entrepreneurial education in Greece
and Sweden, with the intention to elucidate some of its key
aspects in these two national contexts.

It is important to mention that both countries’ educational

systems perceive entrepreneurship as a decisive educational tool
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for the development of necessary skills to promote a success-
ful future for young people by enabling them to improve both
personally and professionally, along with a strong sense of civic
responsibility.

Both countries integrate entrepreneurship into their national
curricula, although Sweden holds along tradition, while Greece
has only recently made some progress in introducing an entre-
preneurial perspective in education and training. A tentative
explanation for the differences is that Sweden’s education sys-
tem has for several decades had a more open relationship with
the surrounding society and working life than the Greek system.
At the same time, Greece’s membership of the EU has entailed
an adaptation and harmonisation of its education policy with
other member states, not least with regard to entrepreneurship,
which to some extent has been accelerated by the economic cri-
sis the country recently experienced.

Unlike Sweden, teacher training in Greece seems to have
come to the fore only in recent years, on the one hand through
the action of the government body (IEP) regarding the Skills’
Workshops and, on the other hand, through the work of JA
Greece, which provided targeted, systematic and continuous
training for teachers working in primary and secondary educa-
tion. In any case, it seems that teacher training programmes in
Greece are aimed to equip educators with the necessary knowl-
edge and pedagogical approaches for effective entrepreneurial
education delivery.

When it comes to the volume of student participation, it is
clear that students who have undergone entreprencurial educa-
tion in Sweden represent a much larger population in compar-

ison to Greece.
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However, in both countries, the notion of entreprencurship
constitutes a pedagogical innovation in line with challenges and
increasing uncertainty due to accelerated changes—in the econ-
omy, society, the physical environment and culture—accompa-
nied by unprecedented technological development and risks.

Finally, we hope that the content of this article will inspire
pedagogically interested readers to see the dynamic didactic
potential the entreprencurial approach possesses and strive to
design creative learning processes. We also hope that the expe-
riences of entreprencurship education and training programmes
in Sweden and Greece may be valuable in other national con-
texts with similar concerns and a genuine interest in helping the
growing generation (and other generations as well) to develop
the necessary skills to meet the challenges of today and prepare
for the future.
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Navigating the Road Less Traveled

to Computer Science: Exploratory Perspec-
tives from Male and Female Undergraduate
Students
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ABSTRACT

The study goal was to explore the shared perspectives of under-
graduate students on the experiences and factors mediating
their decision to a computer science (CS) pathway and sort
out differences in related insight. A multi-case study approach
was used to conduct the exploratory research, drawing from the
experiences, perspectives, and voices of a small group of under-
graduate students, including male and female representation.
Derived from thematic analysis and using literature on boost-
ing and broadening participation in CS and Social Cognitive
Career Theory premises as a frame of reference, the findings
largely supported the role of family influences, the impact of
environmental support in the secondary education pipeline, and
the contribution of intrinsic motivation and self-determination
for pursuing undergraduate studies in CS. Observed differences
also aligned with related literature, while in other cases, related
deviations may have been a function of the small group of par-

ticipants in the study. Two crucial mediating factors for interest

104



development and career readiness were absent from the partici-
pants’ accounts, both related to environmental supports in sec-
ondary education, with no mention of any impactful support
from school counselors and the role of vocational educational
programs as participants primarily engaged in academic tracks.
While the findings are agreeable, they represent the perspec-
tives of a small pool of students with limited representation of
gender and race/ethnicity. Further research is warranted with

a more robust inclusion of participants from underrepresented

backgrounds in CS.

KEYWORDS

Education in the United States, computer science participa-
tion, STEM education, career decision-making factors, voca-

tional interest

INTRODUCTION

The Science, Technology, Engineering, and Mathematics
(STEM) movement continued to grow dramatically over the
past two decades due to the rising global demand and short-
ages of qualified workers (Schmidt & Shumow, 2012; Spell-
ings, 2006; U.S. Bureau of Labor Statistics [BLS], 2020; Wang,
2013a). The STEM demand in the United States (US) has
been notably high, with growth predictions of 8.8% in related
fields through 2028 compared to 5.0% for non-STEM occupa-
tions (BLS, 2020). The demand and supply of qualified work-
ers in STEM fields in the US also revealed a lack of diversity
and prompted a call to boost the participation of underrepre-
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sented groups in the education pipeline (Almarode et al., 2014;
National Science Foundation [NSF], 2018).

Computer science (CS) is at the core of the STEM move-
ment and is recognized as one of the fastest-growing disciplines
where the need for workers has represented one of the largest
shares in the STEM-related demand (Code.org, 20205 Fayer et
al., 2017; Schmidt & Shumow, 2012; Spellings, 2006). Unsur-
prisingly, given the relatively recent emergence of the discipline,
coupled with strong math preparation, and negative stereotyp-
ing, issues with diversity have been even more pronounced in
the CS workforce and education pipeline. The gross mismatch
in demand and the lack of diversity in the talent supply resulted
in stronger calls for promoting the participation of underrep-
resented students in CS (Code.org, 2020). This call has been
particularly pointed regarding the need for increased participa-
tion of women in undergraduate education as the main feeder of
talent. For example, in 2017-18, only 15,894 females completed
a bachelor’s degree in computer and information science out
of 79,598 total degrees conferred (National Center for Educa-
tion Statistics, 2019), while in the workplace, only a quarter of
women are reported as computer or math scientists (Sullivan
& Bers, 2017). The lack of diversity in CS has been so drastic
that this topic has gained national popular culture attention in
recent years in the US (Chang, 2018a, 2018b; Davis, 2017; Frieze
& Quesenberry, 20205 Ratcliffe, 2015).

To better understand the reasons behind the lack of diversity
in CS, researchers have examined factors such as exposure and
access to CS undergraduate coursework, social pressures and
perceptions (who “fits” the career stereotype), classroom envi-

ronments and barriers, and an individual’s psychology (Alex-
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ander et al., 2011; Fouad & Santana, 2017; Hill et al., 2010), as
well as cultural and gender influences (Frieze & Quesenberry,
2020). However, it has been suggested that further research
should address how interest and decision to enroll in a CS path-
way either retrospectively or by exploring the experiences of stu-
dents in secondary education (Sullivan & Bers, 2017). In this
respect, while there is research on the participation and experi-
ences of female students in CS, there is limited research focusing
on a comparative analysis of experiences and perspectives based
on factors that shaped interest in CS leading to undergraduate
enrollment. A comparative analysis of retrospective perspectives
is important to account for similarities and differences as stu-
dents navigate interest development and postsecondary enroll-
ment decisions.

Against this backdrop, the purpose of the study was to explore
the shared perspectives of undergraduate students on their expe-
riences and factors mediating their decision to seck enrollment
in CS. A complementary goal was to sort out differences in stu-
dents’ perspectives as they navigated their decision-making for
pursuinga CS pathway. This study was driven by a major research
question: What experience or factors contributed to pursuing
a college pathway in CS? The exploratory study drew from the
experiences, perspectives, and voices of a small group of under-

graduate students, including male and female representation.

CONCEPTUAL LITERATURE
AND FRAMEWORK

The conceptual framework for this study was grounded in the
literature related to factors for boosting participation in CS and
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the premises of the Social Cognitive Career Theory (SCCT).
The literature review and SCCT theoretical underpinnings
served as the conceptual framework for this study and for the
interpretation of the findings.

BROADENING PARTICIPATION
IN COMPUTER SCIENCE

The importance of the STEM movement has been widely rec-
ognized as related competencies and skills are fundamental to
continued economic growth and competitiveness in the global
economy (Schmidt & Shumow, 2012; Wang, 2013b). In the US,
an 8% increase in STEM jobs is expected through 2028, faster
than growth projections for all occupations during the same
period. Most STEM jobs require a bachelor’s degree for entry-
level employment, but while many students enroll in STEM
majors, retention and completion of programs vary greatly, with
the enrollment levels of female students as a cause for concern
(Almarode et al., 2014; NSF, 2018; BLS, 2020).

As part of the STEM movement, CS has expanded and grown
significantly as a discipline, but the shortage of qualified workers
has been even more acute (Brown, 2015; Fayer et al., 2017; Scar-
pellietal., 2017). Considering this trend, the need for computer
scientists, along with the need to educate, attract, and main-
tain interest in CS, became increasingly evident (Aderoju, 2016;
Cobo, 2019; Computer Research Association, 2015). However,
the need to boost participation in CS is compounded by the his-
torically low representation of minorities in the education pipe-
line (Schmidt & Shumow, 2012). To wit, over the past decade,
only 25.1% of STEM workers were female, and of all STEM
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workers (male and female), 70.6% were white, 16% were Asian,
6.3% were Black or African American, and 7% were Hispanic;
as evidence of underrepresentation of females, African Ameri-
cans, and Hispanics (Martinez & Gayfield, 2019). For further
evidence, in CS, women represent a lingering minority in the
field, making up less than 25% of the engineering and CS popu-
lation (Schmidt & Shumow, 2012) and earning 27% of the bach-
clor’s degrees in mathematics and CS (Wang & Degol, 2013).
To boost and broaden participation in CS, researchers and
policymakers have explored intervening factors such as expo-
sure, access, social pressures, work perceptions, classroom envi-
ronments and barriers, and individual psychological factors
(Alexander et al., 2011; Fouad & Santana, 2017; Hill et al., 2010).
From related literature, we have learned that children of color,
low-income students, and girls are the most common groups
that miss opportunities to participate in CS, often due to lim-
ited access or select encouragement towards CS education in
their schools (Corbin, 2016). We also know that early exposure
to related pathways is an essential component of increased inter-
estand post-high school enrollment in CS programs (Hill et al.,
2010). The problem is that exposure and access to CS in second-
ary education varies greatly in the US. While CS preparatory
education is often limited to computational thinking and math-
ematics preparation, some schools offer additional courses such
as programming, application development, games, or website
design. These issues, along with the lack of qualified CS teach-
ers at the K-12 level, complicate the efforts to boost and broaden
related participation (Alba, 2016; Google & Gallup, 2016).
Recent reports have noted that 74% of girls in middle school
show an interest in STEM (including CS), but only 9% of high
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schools offer courses in advanced placement CS, and concern-
ingly only 0.4% of young women declare CS as their undergrad-
uate major (Aderoju, 2016; Zehner, 2016). As girls and young
women navigate their education, they encounter gender roles
and stereotyping, preventing interest development in CS along
the way. Such stereotyping associated with gender and career
pursuits is reported to be developed at an early age and may be
reinforced through conscious or unconscious bias in school by
teachers, parents, and others (Boston & Cimpian, 2018). Fur-
ther, gender stereotypes in American culture are pervasive and
contribute to the reproduction of biases and prejudices that can
shape the career interests and choices of young women (Deemer
et al,, 2014). As such, even when joining a CS pathway, many
women report challenges in social pressure and ‘ficting in’ (Hill
et al,, 2010). Thus, some of the issues limiting interest and pur-
suit of a CS track in school are related to individual identity,
experiences, and environmental influences (Frieze & Quesen-

berry, 2020).

SOCIAL COGNITIVE CAREER THEORY

As posited by Lent et al. (2000), people develop and pursue
interests in activities that they see themselves as successful in,
and that have positive future outcomes for themselves because of
pursuing the activity. This is the basic premise of the Social Cog-
nitive Career Theory (SCCT), which aligned with the focus
of this study under the assumption that students pursuing CS
see themselves as competent in that discipline and envision a
future career in the field building upon related knowledge and
skills. Researchers have demonstrated that SCCT can be used to
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explore students’ CS choice behaviors in educational pathways
(Fouad & Santana, 2017). SCCT takes into consideration multi-
ple mediating factors contributing to stronger relevant connec-
tions for a student’s educational pathway choice (Wang, 2013a).
The mediating factors include individual characteristics, family
influences, structural academic barriers, social perceptions, and
psychological factors. These factors can be grouped into three
categories so that a person’s educational pathways of career inter-
ests and pursuits can be explored and better understood drawing
from personal background (individual experiences, home influ-
ences), academic experiences (opportunities and limitations to
develop interest in CS in schools), and psychological factors
such as attitudes and motivation (Fouad & Santana, 2017). This
regrouping aligns with overlapping connections among the indi-
vidual, the environment, and behavioral predispositions, and
often interplay with one another to influence an individual’s
choices (Ryan & Deci, 2000; Tademy & Clark, 2008).
Individual characteristics, such as a person’s socioeconomic
status, race, and other demographics, are known to impact a
person’s perceptions of fitting in and exposure and visibility into
seeing others ‘like them’ in areas of interest (Fouad & Santana,
2017; Lent et al., 2000). Correspondingly, family factors refer to
impacts regarding gender roles, self-concept, and support from
family members in the crucial formative middle and high school
years when students make decisions on academic pursuits and
career paths (Fouad & Santana, 2017; Garriott et al., 2017). In
this respect, it has been suggested that more educated parents
may have less conventional gender and career beliefs and ste-
reotypes, which in turn may provide the support structure for

girls to pursue careers in CS. Moreover, structural academic bar-

III



riers (and opportunities) in school years are crucial to career
and interest development and may include social, academic, or
financial considerations (Wang, 2013b). To be sure, the middle
and high school years are influential times in students’ develop-
ment of interests as they navigate personal, family, and environ-
mental factors (Fouad & Santana, 2017; Wang, 2013a).

Psychological factors such as attitude, motivation, self-ef-
ficacy, stereotype threat, outcome expectancy, and sense of
belonging are also impactful in a person’s pursuit of academics
and career choice (Fouad & Santana, 2017; Tinto, 2017). Related
literature has suggested that females match male interest in CS
in middle grades, but it decreases as they move up in school, per-
haps impacted by social expectations and a sense of self-efficacy
(Hill et al,, 2010). In addition, it has been noted that boys and
gitls look toward their future differently by taking stock of their
strengths, abilities, and interests to choose a pathway that they
believe best maximizes their utility value (Gnilka & Novakovic,
2017; Wang and Degol, 2013). This sense of efficacy is about
a person’s confidence and belief in the ability to accomplish a
task or behavior (Bandura, 1997). For college students, self-effi-
cacy has been reported as the strongest direct predictor of aca-
demic success and persistence regardless of gender or race/eth-
nicity (Fouad & Santana, 2017). Accordingly, students are more
likely to exhibit greater self-determination to pursue a particular
career path based on their sense of competency, autonomy, and
relatedness (Niemiec & Ryan, 2009; Ryan & Deci, 2000; Ryan
& Deci, 2002).

With this frame of reference, drawing from literature on
boosting and broadening participation in CS and SCCT prem-
ises, we confirmed the relevance of exploring the perspectives
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of undergraduate students on their experiences and factors that
contribute to their interest and enrollment in CS. Specifically,
we conceptualized that students may have had different experi-
ences and influences at home and in the secondary education
pipeline, which shaped their motivation and self-determination
for pursuing undergraduate studies in CS.

METHODS

A multi-case study approach was used to conduct the research.
Case studies represent an appropriate method for document-
ing and understanding phenomena of interest associated with
settings and individuals (Elman et al., 2016; Gustafsson, 2017;
Stake, 1995). Case studies are often used in research to help
bring the voices of the human experience in a variety of settings
the approach is suited to the study of educational pathways as
recounted by men and women (Gustafsson, 2017; Stake, 1995).
The case study design was complemented with the use of inter-
pretivism, which allows for the exploration of individuals’ per-
spectives, interpretations, and sense-making with respect to
their experiences, environment, and culture. A key component
of interpretivism research is the participant-researcher connec-
tion, as well as the appreciation of differences in experience
between individuals in the development of meaning-making

(Elman et al., 2016; Grbich, 2013).

PARTICIPANTS

The target population for this study was CS undergraduate stu-
dents enrolled in a major university in the Southern region of
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the United States. The university serves more than so,000 stu-
dents total and almost 40,000 undergraduates (43% male, 7%
female) and boasts a diverse student population in gender, eth-
nicity, and international representation. Within the university,
the targeted study population was affiliated with the College of
Engineering, with a combined enrollment of 1,049 students in
CS and engineering. For the intent of this study, depth in indi-
vidual experience was explored, limiting the population to the
selected university’s undergraduate students who were at least 18
years of age, had completed at least two undergraduate, or equiv-
alent, CS courses in their end of Junior, beginning of Senior
year, and had a declared minor or major in CS. Higher-level
students were targeted because they are set on their CS path-
way, and transferring to other programs is less likely to occur.
Under these criteria, the eligible target population was reduced
to about 400 students who were predominantly White (45%),
followed by Hispanic (22%), Asian (17%), Black (17%), and with
the representation of females reported at 25 percent.

Given the small number of students enrolled in CS and the
stringent requirements for recruitment, a minimum of four
students, including two males and two females, were sought as
participants in the study, a number appropriate for case study
research (Baker & Edwards, 2012). Students were recruited
using purposive sampling and a modified snowball technique
from the junior and senior classes (Kara, 2017). Purposive sam-
pling enables the researcher to selectively pick the sample based
on the participant’s likelihood of contribution to the research
(Kara, 2017). However, because recruitment was conducted at
the height of the COVID-19 pandemic, only three students vol-
unteered to participate in the study including one female and
two males. The pool of participants met the general criterion for
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gender and minority representation, with two of them identified
as Caucasian and the other as Asian. The small number of partic-
ipants was commensurate with case study research, which allows
researchers to obtain a deeper perspective of each participant
and their individual histories (Ashford, 2016; Baker & Edwards,
2012; Stake, 1995). In this multi-case study, the small number of
participants allowed for rich data collection from each partici-
pant, for deep exploration of their pathways and experiences, as

well as for stitching together common themes between them.

INSTRUMENTATION
AND DATA COLLECTION

Interview protocols were developed drawing from the concep-
tual framework to ask retrospective questions on the experiences
and factors mediating the interest and enrollment on a CS path-
way. A journaling activity was also planned for data collection to
help participants reflect and outline their perspectives on their
educational journey with the use of prompts. To refine interview
protocols, a pilot study of the questions for the interviews and
reflective journaling prompts with two participants, one male,
and one female, was conducted. Based on the pilot results, a
refinement of the interview protocols and data collection was
implemented to enhance the quality of data during the imple-
mentation phase. The study plan received Institutional Review
Board approval to ensure that standards for the inclusion of
human subjects in the research study were met.

Once selected, each participant completed a demographic
questionnaire and formally agreed to be interviewed and com-

plete journaling activities. The first interview used a timeline
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approach to help participants process their accounts in chrono-
logical fashion using major stages of development and educa-
tion for reference. During the first interview, participants were
asked to identify the major milestones in their CS educational
pathway, with follow-up questions elicited around key events for
clarification and elaboration. Two additional interviews were
conducted subsequently to confirm and validate findings for
each participant. One week after each interview, a transcription
copy was emailed to the participants for their review. Partici-
pants also agreed to maintain a journal to reflect on their educa-
tional pathways in their CS courses at least three times during a
semester, in intervals of four weeks. The nature of the reflections
and the corresponding topics of interest were discussed with
the participants at the beginning of each data collection point
to ensure a common understanding of the prompts and writing
expectations. Overall, participants took part in three interviews
and three journal reflections throughout an academic semester.
Participants received a gift card at the completion of each stage
of data collection during the study, for a total of $50, in appre-

ciation for their participation.

ANALYSIS

The analysis of the multi-case study was conducted considering
cach participant as an individual case and identifying underly-
ing themes across cases. Following this approach, each partici-
pant’s narrative was used to explore their educational pathway,
shared impacting factors, as well as differences across the group
(Janesick, 2016; Kara, 2017, Stake, 1995). Specifically, we used a
thematic analysis of the narrative drawing from the participants’
accounts and journaling reflections to identify themes from
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individual and collective cases. For interview data, we began
identifying themes within the data through the categorization
of like-experiences and reflections (Grbich, 2013; Kara, 2017).
Categorical tidbits were placed on coded electronic “cards” for
each major category and assigned a bucket. Upon completion of
each transcription analysis, a review of the “cards” within each
bucket (individual and as a group) was conducted. The intent
of the categorization and bucketing was to allow for the identi-
fication of common groupings and themes and for flexibility in
narrowing them further through ensuing coding and categori-
zation (Kara, 2017). Similarly, journal entries were thematically
analyzed within each case and across all cases, using the same
coding process for the interviews. This categorization and buck-
eting process allowed for the identification of themes within and
across cases and the determination of commonalities and differ-
ences in the participants’ perspectives (Kara, 2017).

For the total analysis, we intentionally used an interpretivism
lens for the analysis of single cases and cross-examination of the
multiple cases to keep close to the individuals’ voices and per-
spectives on their experiences (Grbich, 2013; Janesick, 2016). In
addition, we also used data triangulation by cross-referencing
cases, double-checking journal entries and interview data, and
confirming themes with participants for verification (Janesick,

2016; Kara, 2017).

FINDINGS

Based on the total analysis across cases, we first report our find-
ings on shared themes regarding factors that made a difference in
developing interest and pursuing a CS pathway. We then high-
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light some critical differences in experiences and perspectives
based on the participants’ backgrounds. To set the context for
the findings, we start with a brief introduction of the partici-
pants to acquaint the reader with their family background, gen-
eral upbringing, current education status, and work pursuits.

PARTICIPANTS:
GRACE, JAMES, AND NIKOLA

Grace is a White female in her early 20s. She is the youngest of
three children in a military family and is an aunt to five nieces
and nephews. After the early military moves in her life, Grace’s
family settled so that she was able to attend middle school, high
school, and now university in the same city. Grace shared that
her family is very close-knit and supportive. Her mom, through
our conversations, seemed to be the glue for the family, helping
to form, shape, support, and discipline the children and main-
tain the household. She also encouraged and supported the fam-
ily in civic engagement. Reflecting on her time in the CS class-
room, Grace shared that she was often one of the few females
in her classrooms, which suited her as she was a self-proclaimed
‘tomboy.” In middle school and high school, she took many CS
and technology-related courses, and during her time in college,
she has interned with a small cyber firm engaging in cyber secu-
rity and social engineering work. Grace was in the last semester
of her undergraduate studies in Cyber Science when she partic-
ipated in this study.

James is a White male. He is 277 years old and the youngest
of three boys who was born and raised in the Southeast. He
reported being an average child with a love of the outdoors who

enjoyed building things and doing well in school, although he
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was stronger in subjects where he had more interest than others.
James shared that he had a predominantly suburban middle-class
childhood and a family that was, and still is, very close-knit. His
middle brother introduced him to CS, and they both developed
varied interests within the CS world and used to get together
to hang out or play video games. James joined the military after
high school, following a short stint at a community college. He
started off his military enlistment pursuing a career track that
was of interest to him, but when he became ill in training, he
had to withdraw. After his injury, James found himself in another
career track related to CS, where he thrived and honed his prob-
lem-solvingskills. He participated in the study in his final year of
undergraduate studies, and upon graduation, he went to work in
the Midwest for a large global aerospace company.

Nikola is an Asian male who is also in his early 20s. During
his childhood, from birth through the end of middle school,
he lived with family in Asia. His father died when he was 12
years old, and this event greatly impacted him. Because his
father was his only parent in Asia, after his death, he needed
to move around from family member to family member. He
finally settled in his maternal grandparents’ house towards the
end of middle school, giving him stability in his home life and
the opportunity to focus on living a relatively normal child-
hood. He immigrated to the US for high school and had to
adjust to the cultural and social environment as well as learning
anew language. Nikola survived secondary education in the US
and wants to change the world using CS to build better ways of
doing things. He was a senior at the university when participat-
ing in the study, majoring in Computer Science and Engineer-
ing, and looking to graduation the following semester.
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NAVIGATING THE ROAD LESS TRAVELED
TO COMPUTER SCIENCE

The exploratory analysis of the participants’ perspectives on
their educational journey resulted in the identification of three
themes pointing to the role of family models, the impact of sup-
portive teachers, and the cruciality of intrinsic interest in pur-

suing a path in CS.

IMPORTANCE OF FAMILY ROLE MODELS

All three participants reported having a strong connection with
at least one supportive person in their family regarding CS and
technology. These role models helped them develop interest
and/or stoke the fire of curiosity in CS in each case by provid-
ing relevant connections and a nurturing environment that fos-
tered their motivation to learn more about related applications
and potential pathways for success. All three participants shared
how a close relative impacted their awareness and interest in CS.
Grace’s grandfather, father, and brother all showed her how CS
worked and encouraged her in her informal activities (i.e., fixing
family phones and computers) and formal pursuit of CS. In this
respect, she noted that she “really wanted to go into tech because
all of the guys in [her] family were interested in technology.”
James shared a similar story. His interest developed seeing his
middle brother ‘playing’ with his computer, and when he began
to show him how coding worked, the ‘ah-ha’ moment happened
for him. As James recounted:
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Ijust liked playing around with coding and showing him some
cool ideas that I was coming up with, and I thought was really
cool. And it was just kind of a little joint venture between

me and him and nothing too super serious. It was kind of fun
playing around with the software. He showed me how to code
and got me into really coding and so I dived in the software
and was like, oh, wow, look at all this. So, it was just me and

him playing around with it, doing cool things.

For Nikola, it was primarily his grandfather who played a role
in developing an interest in building things and seeing how
the code works. When he was living with his grandparents, his
grandfather and his cousin took Nikola to a computer store to
have his first computer built. The experience was mesmerizing
for Nikola, and he spent hours exploring how computers work.
That is how his interest in CS got started.

Grace, James, and Nikola each described the impacts of a
family role model on their individual pathways to undergrad-
uate CS education. Grace recounted how being part of the
‘guys’ and sharing tech with her father fostered her passion and
interest, while James shared how his middle brother let him see
the excitement of coding through a joint-built game. Further,
Nikola shared how the love and support of his grandfather after
a life-changing event enabled him to have the safety and secu-
rity to focus on school and his newfound interest in computers.
Based on their retrospective narratives, it was evident that family
role models were important mediators for each participant as

they explored and developed an interest in CS.
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IMPACT OF SUPPORTIVE TEACHERS

The role of supportive teachers was another common theme
shared by all participants. Nurturing teachers were singled
out for inspiring and engaging participants with activities
and resources to encourage and foster their interest in CS.
These inspiring teachers were noted for going out of their way
beyond classroom instruction serving as a sounding board for
participants and pointing them in the right direction when
they had questions. Each participant relayed stories of good
teachers who made lasting impacts in their lives, positively
impacted their educational journey, and enabled the poten-
tial pursuit of CS.

Grace offered support for this narrative by indicating that her
experiences in CS and technology classes were really cemented
by the teachers she was exposed to. She remembered always
wanting to take a technology course and having the first oppor-
tunity to do so in 8" grade. Her memories of that class, Commu-

nications Technology, and the teacher are warm, as she recalled

fondly:

I took Communication Technology, and it was my favorite
course. The teacher was a gentleman probably in his later 6os
who had had a very full and exciting life. He always had weird
little tips and tricks for all of us. That class in [middle school]
led to me taking the level 2 course in high school. It was
another great class, although the structure and course material
were wildly different from my level one class. This professor
was another great man with lots of life experience and a wildly

different approach to teaching... I definitely got to see how
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things in the digital world could transfer to the physical one.
And I had professors continuously, who believed me when I

would say stuff.

James provided further support on the important role of teach-
ers. He was struggling with mathematics in middle school, and
it was his track coach who took it upon himself to help him.
Since math is fundamental to competence in CS, James fully
recognized how school staff can make a difference in someone’s
life. The deep appreciation he has for that support is evident in
his following remark:

I think having someone as a mentor and having someone you
come across who cares about you can change you. All of a sud-
den, my grades in math changed. I think he was the reason. He
literally stood in the middle of my road, my journey, and he
was like you're going to stop and going to learn this. And if he
didn’t do that, I don’t think I would have had as good of math

fundamentals as I do today.

Likewise, Nikola had a supportive school experience when he
moved to the US. His teachers supported him when he claimed
to know the content material, jumping almost three grades in
his math courses, from Algebra I to Pre-Calc, in his first year in
the US. This trend continued with teachers supporting Nikola
when he expressed interest in higher-level AP courses. In all,
Grace, James, and Nikola provided consistent accounts of the
supportive role of teachers and staff in secondary education. All
of them reported teachers who positively impacted their lives
and helped make a difference in their interest, understanding,

and pursuit of a CS pathway leading to undergraduate studies.
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CRUCIALITY OF INTRINSIC INTEREST:
“YOU HAVE TO WANT IT”

All participants referred to the critical role of having a strong
sense of passion and desire for their engagement in CS. They
noted that these feelings are crucial to building competency,
ensuring success, and being able to push through the road less
traveled to CS. Grace verbalized the “You have to want it,” per-
spective through her strong and genuine passion behind her
desire to be in the CS educational and career pathway. Grace
knew since she was younger that she loved technology, and her
passion for the field only grew stronger as she continued to learn
more, leading to enrollment in CS at the university. She now
sees how CS and technology have wound their way throughout
her life and have become a part of almost everything she loves
doing. Nikola further reinforced this storyline on the role of
intrinsic interest as a source of motivation for academic success.
He recalled his mother encouraging him to pursue medicine as
a career, but he knew that he would be most successful at some-
thing he had a passion for, which was more on the technical side
of STEM and closely aligned with CS. For him, having a passion

for something is essential, as he remarked:

I think you need to pursue your interest to be successful down
the road. Even though the field pays well, that doesn’t mean
you will earn a lot because if you are not passionate or inter-
ested in it, you may not perform well at it. So, if your heart is
not in it, you will not perform as well as those who are pas-

sionate. I feel like that is the reason.
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James found his passion and interest after postsecondary educa-
tion while serving in the military for about seven years and after
having that ‘light go on’ for him about how cool CS could be. It
is the underlying passion for CS the reason he feels connected
to the CS community, the motivation for pursuing a related
degree, and the enjoyment he is getting on his first job. In all,
participants pointed to the important role of intrinsic passion
and interest in CS that develop over time and the contribution
of supporting individuals at home and in schools.

DIFFERENT VIEWS AND EXPERIENCES

There were two areas where participants had somewhat different
retrospective views. One theme was related to the role of gender
and the impact on their educational journey. The other theme
related to the contribution of different work-based experiences to
their interest development and pursuit of a career pathway in CS.

AWARENESS OF GENDER DIFFERENCES
IN PARTICIPATION

Both Grace and James discussed their experiences and perspec-
tives on the role of gender in CS. Grace, as a minority within her
field, was fully aware of her gender and how it could sometimes
impact or be a point of differentiation in the field and amongst
her peers. Grace, as a minority in the CS field, sometimes felt
conflicted about being more comfortable around boys and hav-
ing feelings of imposter syndrome at the same time. She shared
that she did not really notice it much in middle school, but as
she got older and into more classes, it was something she real-
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ized. In many cases, she feels like her classmates and teachers
treated her like just another student, but she had those instances
where she felt like she had been treated like a “girl” in a sub-par
way to her male counterparts. In this respect, she elaborated on
how being a minority in CS made her have imposter syndrome

feelings sometimes:

It’s just that tech [CS] seems to be a field that more guys go
into, the same for engineering. You see a whole bunch of guys
in the engineering department, and you see a couple of girls
spotted around here and there. And so, you kind of just get
used to it. Like I didn’t realize how used to it I was until I had
a business class for my major with a whole bunch of girls, and
I had that culture shock like we talked about.

Grace also recounted being bothered because she was more
comfortable with the boys and feeling as if she was a gender
traitor to females in CS and tech. On the one hand, she was fully
aware of the very limited representation of women in CS and
the additional burden it implies for those in a pathway domi-
nated by men. On the other hand, she also mused about how
that sometimes makes her think differently about herself and
other girls. For example, she agrees with the idea that admission
criteria should be relaxed to boost the participation of women
but realizes many of her female peers feel it would be a disservice
to gender equality for the sake of raising enrollment. She also
feels a bit guilty sometimes, thinking about whether the jobs she
gets in the future will be because of her gender or because of her
skills and capabilities.

From James’ perspective, being a male and having come from

the military, gender was not a factor in job assignments or pro-
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motions. He felt people are rewarded because of their perfor-
mance based on test scores or other measures. He did not see a
difference in a male or a female coder and mentioned how he has
had these views for a while. He elaborated as follows:

I don’t see a difference. I mean, there are some really gun-ho
females that are really good coders, and they’re very logical,
and I see males that are super logical as well. What I've wit-
nessed is a lot of people coming together and helping each
other out. In my experience in college, like this is our core
group specifically, there are two females and two males, and we
help each other out. And there were even cultural differences.
So, I view it really positively, I think that it is great to bring dif-
ferent perspectives or ideas from different people to different
situations. I think that whoever can do the job should do it.

I don’t think that there’s really any difference.

The gender narratives from Grace and James revealed an align-
ment with the current lines in the gender conversation. While
women articulate feelings of loneliness and conflictive alle-
giances with female peers in a predominately male environment,
men can speak from the vantage point of dominance where
equity issues are invisible.

DIFFERENT WORK EXPERIENCE,
DIFFERENT OUTLOOK

Lastly, all three participants had different work-based experi-
ences, including unpaid and paid activities. Drawing from those
experiences, participants articulated the shared impact on their

career readiness and different perspectives on their employment
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outlook. In this regard, Grace’s work-based experiences through
college were mostly in the form of volunteering activities and
part-time menial jobs at places like the local grocery store and
a holiday store. Her volunteering activities were conducted in
the community, as part of church work, and as a member of the
Girtl Scouts. As she completes college, she is doing an intern-
ship at a small cybersecurity firm. In retrospect, she realized that
although volunteer work and other odd jobs helped her develop
soft skills, she wished she had had broader exposure to work
in real-world settings like her current internship. She believes
the latter would have been more beneficial for developing both
technical and soft skills for transfer to her success with future
employment. Based on her work-based experience, her outlook
is to start working for a smaller company to hone her work read-
iness and move afterward to a larger company.

In contrast, James had a robust work record in a large organi-
zation with a very regimented structure and care for competence
and performance. He served in the military for nearly seven
years before returning to university, which he attended using
the GI Bill. He believes that his choice and experience working
for the military will serve him well after graduation from col-
lege by landing a job as a defense contractor. Since he already
had work experience in the field, he decided to focus his stay in
college on being successful academically. However, to stay busy,
he had a few jobs, like lifeguarding and working at a local store
because working is something he enjoys doing, and part-time
employment did not impact his studies. He also felt confident
that he could quit a part-time job in case he needed the time for
his educational commitments. James made it abundantly clear

that “working was something that was important to [him] while
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in school, but school [was his] priority” Upon graduation from
college, his plan was to move to a new city to start his first job,
and he was excited to build upon his military experience, his
education, and his love of CS in his new role. He felt his work
experience with the military gave him an edge in terms of work
readiness and career mobility.

In Nikola’s case, his work-related experience consisted pri-
marily of academic volunteering activities in high school and at
the university. Because of his strong background in mathemat-
ics, most of his volunteering centered around STEM programs
doing student tutoring, helping teach kids how to develop cre-
ativity and solve problems, and serving as a teaching assistant
while on a study abroad. In addition, he has volunteered in the
pastatalocal animal shelter, acting as the manager to process cat
adoptions. Reflecting on his volunteer work, he deems the skills
he has gained through such activities as helpful in his search
for future internships or full-time employment post-gradua-
tion. He also shared that he knows soft skills are very import-
ant, particularly presentation and communication skills, both
of which he continued to refine through his volunteerism and
academic engagement in college. For Nikola, his short-term
outlook was finding an internship as he approached graduation
during the pandemic. In the long run, like Grace, he plans to
pursue employment in CS with small companies in video game
development or in cybersecurity with financial organizations
and then move to a larger company like Google, Apple, Chase,
or Wells Fargo.

The role of work-based experiences hinted at the benefits of
having real-world exposure and understanding of the field when
recorded in the same area of interest as in the case of James. His
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prior work experience in the military allowed him to focus on
his undergraduate studies and expand his employment outlook
upon graduation. While the employment outlook for Grace and
Nikola is bright, their work readiness relied on a variety of odd
jobs and/or volunteer work to develop some basic employabil-
ity skills. In accordance, their plan to start working for small
companies speaks to their awareness of the need to hone work

skills before moving to larger and more competitive companies.

DISCUSSION, CONCLUSIONS,
AND IMPLICATIONS

The exploratory analysis of students’ perspectives on their career
path interests in CS largely aligned with related literature and
SCCT premises regarding the mediating contribution of per-
sonal, family, and environmental factors on educational choice
(Alexander et al., 2011; Fouad & Santana, 2017; Wang, 2013a). In
our study, the role of personal factors associated with intrinsic
motivation and vocational interest was identified by all partici-
pants as a requirement for pursuing an educational pathway in
CS. Related factors have been consistently regarded in the liter-
ature as impactful in a person’s pursuit of academics and career
choice (Fouad & Santana, 2017; Tinto, 2017). As recounted by
participants, given the need for a strongacademic background in
mathematics and problem-solving, an underlying passion for CS
is critical for interest development and persistence in the field.
The challenging nature of CS-related coursework, while serving
as a deterrent for other students, might be seen as an opportu-
nity for further learning and growth for those with high math
ability, fueling further interest in the discipline (Almarode et al,,
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2014). Thus, having the right mindset and passion for CS-related
learning and work was seen as a common intrinsic requirement
(Wang, 2013b; Wang & Degol, 2013). This single-mindedness
contributes perhaps to a strong sense of belonging in the CS com-
munity, also mentioned by participants and a point that is often
relayed in the literature (Hill et al., 2010; Niemiec & Ryan, 2009;
Pollack, 2015s). In all, participants had a consensus in acknowl-
edging a common desire and commitment to pursuing a career
in CS out of passion for related work. They were all clear that
one must want to be part of CS as an internal drive and as the
primary source of interest and success in the field. For exemplifi-
cation, Grace’s sister, had the exact same home environment and
upbringing but had absolutely no interest in CS.

Further, the contribution of family influences was very
important for participants in their early years and throughout
their lives in terms of general support from relatives. This finding
is confirmed by related research noting that family members con-
tribute to students’ academic motivation, achievement, and edu-
cational and career interests through a variety of nurturing sup-
ports (Alexander et al., 2011; Savoca et al., 2023; Wang & Degol,
2013). In this respect, each of the participants reported related
support and influence in their interest development and pursuit
of CS as a career pathway. Moreover, while parental influence
is often strongly associated with the maternal side of a family
(Fouad & Santana, 2017; Wang, 2013a), for the participants in
our study, it was mostly male relatives who were recognized for
their impactful support. However, this could have been a func-
tion of the small number of participants in the study.

Regarding the impact of environmental factors during their
educational journey, none of the participants reported anything
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remarkable for early education/elementary school. This con-
flicts with some research that suggests early/elementary school
and exposure are important (Fouad & Santana, 2017; Savoca et
al., 2023; Wang, 2013b). For participants, their middle and high
school years were more impactful in terms of exposure to and
interest development in CS, which corresponds with related
research confirming the importance of that schooling period
(Almarode et al., 2014; Hill et al., 2010). It is during the period
of secondary education that students start to explore their inter-
ests and take courses that set the foundation for future educa-
tional and career pursuits (Fouad & Santana, 2017; Wang,
2013b). Not surprisingly, all three participants noted the import-
ant role of the middle and high school environments and the
support they were afforded during those years. Specifically, they
all highlighted the critical role of supportive teachers in their
educational journey.

In terms of differences, we observed two major areas where
participants had somewhat divergent retrospective views or
experiences. One area where views differed was related to the
role of gender and the impact on participation in CS. While
the only female in the study was fully aware of gender issues and
the experience of women as a minority in CS, male counterparts
did not see any gender differences and claimed to focus on abil-
ity and performance only. This is consistent with related liter-
ature regarding the experience of women in male-dominated
pathways and fields as lonely and challenging, while men’s views
are often depicted as oblivious to gender issues in STEM-re-
lated education and workforce (Chang, 2018a; Deemer et al.,
2014; Frieze & Quesenberry, 2020; Hill et al., 2010). Similarly,

participants had different work-based experiences to help them
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develop employability skills and career readiness in CS. One of
the participants had work-based experience relying on volun-
teerism and menial jobs, while another had participated mostly
in related activities in academic settings, such as tutoring and
student coaching. Only one had a robust record of work experi-
ence doing work related to CS, and this difference showed in the
way they viewed their future employment outlook. All acknowl-
edged the benefit of work experience on employability skills,
but it appears that regular employment in an area related to CS
provided additional advantages related to enhanced confidence
in career readiness (Hernandez-Gantes et al., 2018).

Based on the total analysis, it is important to note two crucial
mediating factors for interest development and career readiness
that were absent from the participants’ accounts, both related
to environmental supports in secondary education. While all
participants recognized the role of supportive teachers, none
acknowledged any impact from interactions with guidance
counselors in schools regarding their development of career
interests. This limited support is often noted in the literature
on career readiness pointing out the many duties of counsel-
ors in schools and their heavy load of students, which pre-
vents them from providing individualized attention (American
School Counselor Association, 2018; Huss & Banks, 2001). In
addition, no one realized the availability of career and technical
education programs in school, such as career academies, which
provide specific preparation in STEM-related fields and typ-
ically offer opportunities for meaningful work-based learning
opportunities (Hernandez-Gantes, 2016). For instance, career
academies in computer and information technology are often

recognized for their role in boosting participation and enhanc-
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ing career readiness in CS-related pathways (Hernandez-Gantes
etal.,2018). In this regard, it has been documented that students
with a strong background in mathematics are often tracked into
college-preparatory courses and lose the opportunity to benefit
from participation in such programs, and this may have been
the case for the participants in this study (Hernandez-Gantes,
2016: Hodge et al., 2020).

In all, using literature on boosting and broadening partici-
pation in CS and SCCT premises as a frame of reference, we
largely confirmed the role of family influences, the impact of
environmental support in the secondary education pipeline, and
the contribution of intrinsic motivation and self-determination
for pursuing undergraduate studies in CS. Observed differences
also aligned with related literature, while in other cases, related
findings may have been a function of the small group of partic-
ipants in the study. To this end, it is important to acknowledge
the exploratory nature of the study and the small number of
participants, which precludes generalization of findings. While
the findings are reasonable, they represent the perspectives of
a small pool of students with limited representation of gender
and race/ethnicity. Thus, further research is warranted with a
more robust inclusion of participants from underrepresented

backgrounds in CS.
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ABSTRACT

Vocational Education and Training (or Career and Technical
Education, CTE, as is known in the United States) is a viable
educational option to increase student engagement, and recent
research shows that CTE helps reduce the risk of dropping out
among high school students. In the context of changes in the
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high school curriculum and CTE at the beginning of the 21st
century, advocates for secondary career and technical education
have argued that CTE provides many benefits to high school
participants. The current study was designed to test one claim,
that CTE can reduce the likelihood of students leaving high
school prematurely. We analyzed how enrolling in different lev-
els of CTE credit-taking affected students’ risk of dropping out
of high school when focusing on specific occupational areas.
Our approach departed from the traditional classification where
students were considered either vocational or academic. Two
types of CTE participation were tested: cumulative credits in
CTE and fulfilling the requirements in a CTE occupational
program by taking three or more credits. Hazard ratios from
our survival analysis showed a decreased risk of dropping high
school for students taking three or more CTE credits, regard-
less of whether those credits were taken in an occupational area
or not. We also found that while, overall, gender was not a pre-
dictor of dropping out, male students who took three or more
credits in an occupational area had a reduced risk of dropping
out. Also, a higher 9th-grade GPA reduced the risk of dropping
out, but older students would see an increase in their risk of
dropping out. This study was conducted using restricted data
from the Education Longitudinal Study.

INTRODUCTION

The impact of Vocational Education and Training (hereaf-
ter career and technical education, CTE, as it is known in the
United States) on high school students has been scrutinized in
several areas, but more so and with greater emphasis on aca-

demic preparation and achievement (Levesque et al.,, 2008;
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McCormick & Tuma, 1995; Michaels & Barone, 2020; Silver-
bergetal., 2004). An often-asked question has been: Does CTE
help prevent students from dropping out? This question has
become more critical as CTE has expanded its program and
course offerings within the framework of the 16 career clusters
(Advance CTE, n. d.).

The current national dropout rate is estimated at 5.1%, which
includes about 2 million dropouts as of 2021 (National Cen-
ter for Education Statistics [NCES], 2022a). While this is an
important improvement compared to a decade ago, dropout
rates are much higher among Hispanic, Black, Native Ameri-
can/Alaskan Native populations and students of lower socio-
economic status (NCES, 2022b). Although it is still too soon
to have a definitive assessment, research conducted so far on the
impact of COVID-19 indicates that the pandemic may not have
had a significant effect on the dropout rates in the US—con-
trary to what happened in schools around the world (Moscoviz
& Evans, 2022). For example, a study by Harris and Chen (2022)
reports that the graduation rate slightly increased in 2020 and
came back to levels of prior years in 2021. For other achievement
measures, recent reports show statistically significant and pro-
found declines, in 2023 compared to 2012 in score assessments in
mathematics (271 v. 285), reading (256 v. 263), and other subjects
(National Assessment of Educational Progress, 2023).

Even before the COVID-19 pandemic, there had been a
renewed interest in CTE as a viable educational option to help
students stay in high school (Stone, 2009; 2014). Most recent
studies reported on the positive effect on dropout reduction
of CTE coursework in comprehensive schools (e.g., Blowe &
Price, 2012; Campbell & Laughlin, 1988; Kulik, 1998; Plank,
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2001), but others have expanded the analyses to other settings
or populations. For example, some research has looked at the
connection between specific models of CTE delivery (e.g.,
comprehensive high schools, area technical centers, technical
high schools, career academies) and dropout reduction, mainly
through enrollment in secondary technical schools (Brunner et
al., 20215 Neild et al,, 2015), CTE-dedicated high schools (Kem-
pleetal., 2023), or career academies (Hemelt et al., 2019). Other
studies have reported on the positive effect of CTE on the grad-
uation of students with learning disabilities (Dougherty et al.,
2018; Theobald et al., 2019), or on students from racial minori-
ties (Castellano et al., 2007; Conchas & Clark, 2002).

With changes being implemented in the high school and
CTE curricula, it is worth exploring whether CTE has contin-
ued to have an impact on preventing student dropout.

RESEARCH PROBLEM, PURPOSE,
AND RESEARCH QUESTION

The last part of the 1990s and new millennium brought import-
ant changes to the education system and CTE. One of the most
important changes was the requirement of core academic cred-
its for all high school students to graduate, including CTE stu-
dents. CTE then became an elective path, and if credits were
taken in a sequence, it would place students in a program of
study and career pathway for an occupation and postsecondary
education (the “new model”). As a result, the formal academic
and research distinction and classification of vocational (CTE)
and academic students ceased (Aliaga et al., 2012). Therefore, at

the beginning of the 21st century, CTE did not look like the “old
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model.” However, little is known about the impact of CTE on
reducing student dropout at that point in time, no analysis has
been conducted on that relationship, and no new knowledge has
been developed about the impact of those changes. We identify
this as our research problem.

The purpose of this study was to explore the impact of taking
different levels of CTE credits on reducing the risk of student
dropout in high school at a time when major changes were being
introduced in the educational system and CTE.

Our study was designed to address the following research
question:

Do different levels of CTE credit-taking help reduce the risk of
dropping out among high school students?

PERSPECTIVES ON STUDENTS'
DROPOUT AND CTE

THE HIGH SCHOOL DROPOUT PROBLEM

Dropouts are those in the 16- to 24-year age range who are unreg-
istered in high school and lack a high school credential (NCES,
2022¢). Even though the student dropout rate has decreased sig-
nificantly in recent years, it still accounts for about 2 million stu-
dents (NCES, 2022a). However, racial minorities are still more
likely to drop out as the status dropout rate for 16- to 24-year-
olds in 2020 indicates that the dropout rate is 2.4% for Asian stu-
dents, 4.2% for Black/African American, 4.8% for White, 7.4%
for Hispanic, 11.5% for American Indian/Alaska Native, and 6.5%
for those students with two or more races (NCES, 2022b). Males
drop out more than females at 6.2% vs. 4.4%, and those in the
lowest quarter of the socioeconomic status drop out at 7.2%.
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Years of research have shown that the dropout phenomenon
cannot be attributed to a single factor. Instead, dropping out is
the culmination of a process that involves more than school fac-
tors (Rumberger & Rotermund, 2012), including socioeconomic
status, gender, family issues, and many more (Doll et al., 2013).

When students drop out of high school, they begin their
adult lives with many issues that will limit their life choices, and
they are expected to face many problems throughout their lives.
Often raised is the economic and financial impact of dropouts.
Rumberger (2011) reported that the financial and social reper-
cussions have increased as the requirements for a higher-edu-
cated workforce have amplified. Young dropouts are more likely
to be jobless, welfare receivers, and, if employed, to make less
money than those who did obtain a high school diploma (Swan-
son, 2009). In 2021, the median annual earnings of high school
dropouts was 53% of the total labor force, while the percent-
age was 67.9 for high school graduates (NCES, 2022d), which
translates into $200,000 less in a lifetime (Day & Newburger,
2002). The correlation between dropping out of high school and
the lack of skills complicates dropouts entry into and staying in
the labor market, locating a job, and earning an adequate salary,
and “in any given year, the likelihood of slipping into poverty is
about three times higher for high school dropouts than for those
who finished high school” (Annie E. Casey Foundation, 1998,
as quoted in Schargel & Smink, 2001, p. 4). Belfield et al. (2012)
calculated the economic cost of dropouts in the broader social
context, arguing that “both taxpayers and society lose out when
the potential of these youth is not realized” (p. 1). According to
their estimates, the “average opportunity youth imposes a total

fiscal burden of $13,890 and a total social burden of $37,4 40 (p.
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15) per year for those aged 16-2.4. Throughout their lifetime, the
social burden is calculated at $704,020, totaling $ 4,745.1 billion
for their cohort (p. 25).

Dropping out of school also “tends to coincide with increased
delinquency, teen pregnancy among females and incidents of
alcohol drug use and abuse” (Uretsky, 2019, p. 1), as well as
poor health and homelessness. Dropouts are more likely to
join gangs, participate in other criminal acts, and serve jail time
(Battin-Pearson et al.,, 2000; McFarland et al., 2016; Rumberger,

2011; Swanson, 2009).

CTE AND HIGH SCHOOL DROPOUTS

THE EXPECTATION IN THE BROADER CONTEXT:
VIEWS OF THE SOCIETAL ROLE OF CTE

CTE has an important place in the education debate about reduc-
ing student dropout. The fact that 88.0% of all students take at
least one CTE credit (NCES, n. d.; Table Hi186) in secondary
education has not only increased the interest in CTE but also
deepened the scrutiny of its impact on reducing student dropout.
Central to that debate is the belief that CTE increases engage-
ment among high school students (Xing & Gordon, 2021).
CTE provides an authentic learning context that fosters
students’ engagement in school, including affective engage-
ment (Diehl, 2020), where students have a space to apply their
knowledge and skills through hands-on learning, collaboration,
and practical work experience through work-based learning.
The National Assessment of Vocational Education Indepen-
dent Advisory Panel in 2004 strongly advocated for the unique
opportunity CTE provides for learning, indicating that:
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a career focus often gives students a sense of direction and
motivates them to achieve and to stay in school. Practically
inclined students can become hooked on academic learning
through CTE study. This is especially important for young
people who learn best by doing, a group that includes dispro-
portionate numbers of disadvantaged and special education
students. Just having the option of being able to concentrate
in CTE in high school results in more young people staying
in school because more individually relevant choices are avail-

able to them (p. 6).

The view of CTE is that it supports students’ engagement and
learning by “providing young people with the academic, tech-
nical, and employability skills and knowledge to pursue post-
secondary training or higher education and enter a career
field prepared for ongoing learning” (American Institutes for
Research, 2013, p.1). CTE has benefitted students considered
underachieving and those unable, unwilling, or unexpected to
graduate for different reasons (Castellano et al., 2003, p. 243).
Under this premise, students would enroll in CTE to make their
high school experience beneficial—in educational, social, and
economic terms. Even today, CTE is viewed as an avenue to the

middle class for impoverished students (Aliaga, 2022).

RESEARCH ON CTE AND STUDENT DROPOUT
UNDER THE “OLD MODEL" OF CTE

Research on the link between CTE and student dropout reduc-
tion is not new. Research conducted in the 1980s and 1990s

under the “old model” of CTE was inconclusive about the
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effects of CTE on dropouts. One noticeable aspect of the dis-
parity of the reported results is that, at least in part, they may
be the artifact of the variability of approaches used, as discussed
by Aliaga (2023).

Using regression models with data from the NLS Youth
Cohort for 1979 and 1980, Mertens et al. (1982) concluded that
vocational education coeflicients were “always associated posi-
tively with school completion” (p. 90). Similarly, Catterall and
Stern (1986), using 1980-1982 California data from the High
School & Beyond longitudinal dataset, argued that vocational
(CTE) education had a dropout-preventing effect on students.
A more neutral conclusion was described by Agodini and Deke
(2004), who, using NELS data for the 1980s and 1990s, found
that students engaged in CTE had the same chance of dropping
out as the average high school student. In their final report to
Congress, Silverberg et al. (2004) stated that the research they
evaluated slightly positive effects of CTE on students complet-
ing high school.

A different approach was taken by Plank et al. (2008). Using
data from the National Longitudinal Survey of Youth of 1997,
they applied survival analysis models to study students” drop-
out, for which their academic/vocational credit-taking ratio was
examined. They concluded that “some CTE, combined with
core academic course taking, may decrease the risk of dropout—
but only up to a point” and that “one CTE course for every
two core academic courses is associated with the lowest risk of
dropping out” (p. 360). Bozick and Dalton (2013) did not see
any direct connection between CTE and dropout prevention,
indicating that occupational courses “were unrelated to the like-

lihood of dropping out” (p. 47) but, at the same time, stressed
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that “occupational courses may serve as a mechanism to keep
those in school who are struggling academically” (p. s0).
Evaluating the impact of CTE, Bishop and Mane (2004)
pointed out that enrolling in more CTE would result in an
increased high school graduation rate by 2.6%. In a literature
review that included several types of research, Cohen and Besha-
rov (2004) summarized that “more credible studies using large
databases suggest that CTE has a modest positive effect on high
school completion,” and more specifically, “taking a vocational
course or being on the vocational track as compared with the
general track seems to increase students’ chances of completing

high school” (p. 48).

RESEARCH UNDER THE “NEW MODEL" OF CTE

Research studies conducted after the implementation of the
comprehensive school reform (i.e., under the “new model” of
CTE) show more consistent findings about the positive effect of
CTE in reducing student dropout. The variety of studies using
nationwide, regional, or state data helps us understand CTE and
its connection to student dropout in a broader context since it
captures the phenomenon at different levels.

Rumberger and Arellano (2007) studied the experiences of
students in 63 high schools in California that were part of the
Education Longitudinal Survey of 2002. They observed that
students enrolling in the vocational track were twice as likely to
graduate high school. Analysis of data from the Commonwealth
of Virginia for the academic years 2008 through 2010 indicated
that CTE completers “attained mean high school cohort grad-
uation rates of 6% to 13% higher than non-CTE completers for
the years of the study” (Blowe & Price, 2012, p. 7)
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Recent studies about the impact of CTE on reducing drop-
out rates have focused on the different types of CTE delivery
models, bringing in a broader discussion about CTE and drop-
outs. In a study conducted in three schools in a school district
in the western United States, Castellano et al. (2017) found that
“holding student characteristics constant, enrolling in a POS
[program of study] high school increased students’ probabil-
ity of graduation by an average of 1131 %” (p. 61). They also
reported that for each CTE course a student took, their likeli-
hood of graduation increased by 4%.

In a study of students attending the school district of Phila-
delphia in 2003, 2004, and 2005, Neild et al. (2015) found that
students attending CTE had between 20% and 36% higher
odds of graduating high school. Using data from Massachu-
setts, Dougherty (2018) concluded that “CTE participation
in an RVTS [regional vocational and technical high schools]
is associated with higher probabilities of graduating from high
school on time” (p. 129). Hemelt et al. (2019) examined partici-
pation in a technology career academy, and their results showed
it increased the likelihood that a student graduates from high
school by about eight percentage points. Focused on techni-
cal high schools, a different model, Brunner et al. (2021) used a
regression discontinuity approach to analyze data for students
in the academic years 2005-06 to 2012-13. They concluded that
enrolling in that type of school increased high school gradua-
tion rates by six percentage points overall. Kemple et al. (2023)
examined the impact of 37 CTE-dedicated high schools in New
York City and found that by the end of 12th grade, CTE and
non-CTE students graduated at the same rate.

Other studies have been conducted at the national level, usu-

ally looking at the impact of CTE coursework. Gottfried and
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Plasman (2018) analyzed the timing of dropping out of school
and how that related to CTE credit-taking. They observed that
“taking a greater number of CTE units across Grades 9 through
12 was associated with a lower chance of dropping out” (p. 343).
Similarly, Gottfried (2022) concluded that “there was a posi-
tive association between early high school AS [Applied STEM]
course taking and high school completion” and that “the odds
were approximately 2.22-to-1 [of graduating] for those who took
an AS course” (p. 187). Xing and Gordon (2021) estimated that
“for all students, participation in CTE coursework had a signif-
icant and positive influence on high-school on-time comple-
tion over non-completion. Specifically, the change from a CTE
non-participant to a participant (or from a participant to a con-
centrator) resulted in 1.68 times the odds of the student complet-
ing high school on time over the odds of non-completion” (p. 15).

CONCEPTUAL FRAMEWORK

POLICY CHANGES IMPACTING THE HIGH SCHOOL CUR-
RICULUM AND CTE

By the early 2000s, high school students attended schools with
a curriculum that emphasized academic content and included a
set of standards and core requirements for all students, including
those enrolling in CTE.

CTE, too, was different because of “the inclusion of rigorous
academic coursework in CTE programs and instruction” (Cush-
ingetal., 2019, p. 4), the consistent offering of work-based learn-
ing, and the articulation agreements with postsecondary institu-
tions (Castellano et al., 2003; Youngetal., 2011). Thus, students
enrolling in CTE at the turn of the new century started to be
exposed to more academic content, a different set of expanded
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CTE programs, curriculum, and instructional designs that were
unlike the ones that existed under the “old model” (vocational
education). Two underlying new educational concepts for CTE
students in the late 1990s and early 2000s were programs of
study, the completion of which became an accountability indi-
cator (see Imperatore & Hyslop, 2017), and career pathways,
which was instituted as a matter of policy later on with the adop-
tion of the Strengthening Career and Technical Education for
the 215t Century Act (2018), also known as Perkins V.

Changes in the high school curriculum and CTE had as a
goal the increase of students’ academic achievement and the
development of knowledge and skills that would prepare them
for a career. The ultimate purpose was to help students com-
plete high school, graduate, and be prepared “concomitantly
for employment and higher education” (Lynch, 2000, p. 158).
Consequently, the improved curricula and instructional designs
would help reduce student dropout by providing engaging learn-
ingactivities, hands-on experience, and educational pathways to
help them stay in school. At that historical moment, these CTE
policies and school changes provide an important context to
evaluate the impact of CTE on student dropout.

CONSTRUCTIVISM AND CTE: ENGAGING
IN LEARNING TO REDUCE STUDENT DROPOUT

Although research has not concluded on specific factors that
lead to student dropout, several studies have pointed out the
role played by engagement (Archambault et al,, 2009; Janosz et
al., 2008; Manzuoli et al., 2019; Piscitello et al., 2022; Robison
et al., 2017; Rumberger & Rotermund, 2012), proposing that
both social and academic engagement, as well as other individ-
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ual and institutional factors, can lead to school completion, thus
preventing or reducing dropping out of schools (Rumberger &
Rotermund, 2012).

Constructivism provides a more comprehensive approach to
understanding student learning and engagement in school in
connection to CTE. The relationship between constructivism
and CTE can be traced back to the 19th century when there
was much discussion about the philosophy informing the model
for vocational education. Social efliciency and constructivism,
in particular, were debated in connection to the passing of the
Smith-Hughes Act of 1917, with the former becoming the pre-
vailing philosophical influence (DeFalco, 2016). The current
policy in Perkins V and its emphasis on programs of study, career
pathways, and work-based learning, to some extent brings back
aframework that focuses on learning and preparing students for
further education, for a career and employability—beyond the
preparation only for an occupation (Patton, 200s), thus taking
on the premises of constructivism.

A central tenet of social constructivism is the learner’s role in
knowledge creation and the significance of experience in that
process (Applefield et al., 2000; Fosnot, 1996; Steffe & Gale,
1995). Experience is seen as a knowledge catalyst, whether it is
socially-oriented or object-oriented (Doolittle & Camp, 1999).
The more the experience is enhanced, the more the knowledge
will be improved. Real-life experiences are essential, and this
way, individuals can construct an accurate portrayal of the real
world (Burhanuddin et al., 2021). Constructivism also empha-
sizes the importance of content and skills aligning to the indi-
vidual’s current situation, knowledge, goals, and cultural back-

ground (Richardson, 2003). This elevates one’s motivation to
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continue experiences that will strengthen their skills (Pintrich
& Schunk, 1996).

Equally crucial for CTE and student learning, from a social
constructivism approach, are two concepts: the first one is sit-
uated learning, which indicates that “knowledge is conceived
as being embedded in and connected to the situation where
the learning occurs” (Applefield et al. 2000, p. 38). Because of
the nature of the CTE programs and fields, the learning always
occurs in the context of, for example, agriculture, engineering,
health, and other areas.

The second concept is working on collaboration, in contact
with other learners, including the instructor. This is particularly
clear in the case of work-based learning, “where one learns on
the job by closely working” with others (Applefield et al., 2000,
p-39), and reinforces the idea of “the social nature of knowledge
and the belief that knowledge is the result of social interaction
and language usage and, thus, is a shared, rather than an indi-
vidual, experience” (Marques, 2017, p. 183).

The CTE curriculum is ideal for tapping on these construc-
tivist pedagogical elements, thus ensuring that shared meaning
and knowledge are created within a group process (Richardson,
2003). Adopting a constructivist pedagogy in CTE enhances
the likelihood of students engaging in school and thus reducing
the chances of dropping out.

METHOD

This is a causal-comparative research study that used a longitu-
dinal cohort survey. Causal-comparative designed studies look
into the relationships between variables and the possible causes
(43 . . . . .

for a behavior pattern by comparing subjects in whom this pat-

153



tern is present with similar subjects in whom it is absent or pres-
ent to a lesser degree” (Borg & Gall, 1983, p. 533). A central fea-
ture of causal-comparative research is that it “focuses on making
group comparisons” (Mertens, 1998, p. 86), which is the primary
objective of this study.

The first part of our analysis provides descriptive statistics
of the relationships between background characteristics and
variables of interest. We used Chi-square to test independence
between those variables and whether the relationship between
them varied by the categories used. In the second part of our

analysis, we used a survival model.

DATA AND SAMPLE

We used data from the Education Longitudinal Study of 2002
[ELS:2002]. The ELS:2002 “follows a nationally representative
cohort of students from the time they were high school soph-
omores through the rest of their high school careers” (NCES,
2010, Overview section, 5 3).

By the time data for ELS:2002 started to be collected, stu-
dents had begun to be exposed to a new high school curricu-
lum and CTE programs, and the new school reality provided
an ideal policy and programmatic context to analyze the CTE
credit-taking patterns and whether and how they impacted stu-
dent dropout. Although there is a preference that the newness of
data is superior to older counterparts, we concur that “dichoto-
mizing research into ‘old’ and ‘new’ creates an arbitrary duality
that promotes dismissal of valuable knowledge from earlier time
periods and an artificial limitation of accepted knowledge based
on the value of newness” (Hong et al., 2022). Even though the
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ELS:2002 data are older, they still have value that can enlighten
our views of CTE in the classroom, particularly at the beginning
of the 21st century.

We used two sets of the ELS:2002 data. The first is the pub-
lic file, which is data publicly available to any user, that we used
to explore the relationships between background characteris-
tics and variables of interest displayed in Tables 2 through 4.
The second includes data from the restricted-data file, available
only through restricted licenses granted by NCES. We used
the restricted ELS:2002 datasets for the primary analysis of
this study (Tables 5 and 6, and Figure 1). The reporting sample
in the survival model is restricted to graduates of U.S. public
high schools, grades 10 to 12, with an overall reporting sample
of N=9,243.

VARIABLES
EXPLANATORY VARIABLES

We conducted our study using a set of exploratory variables,
including CTE credit-taking, and three types of variables that
are more commonly used in CTE research (see, among others,
Alexander et al., 1997; Bowers et al., 2013; Christle et al., 2007;
Dougherty, 2018; Gottfried & Plasman, 2018; Plank, 2001; Pong
& Ju, 2000; Xing et al., 2020): (a) students’ demographic and
background characteristics, that includes gender, race, socioeco-
nomic status, and age; (b) students prior achievement, specifi-
cally math tests scores at 1oth grade, 9th-grade and overall high
school GPA, and expectations of the high level of educational
achievement; and (c) students” high school type.

We used a variable that represents three different groups of
CTE credit-taking students: a) Those who took three or more
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credits focusing on an occupational area (or specific labor mar-
ket preparation area), b) those who took three CTE credits but
did not focus on an occupational area, and ¢) those who took less
than three CTE credits (Table 1). The latter group became our
comparison group. Students in the comparison group choose
to take a more limited exposure to CTE possibly because such
enrollment complemented a more academically-oriented cur-
riculum, lacked an interest in a specific occupational area, or
because their school may not have offered other courses in the

same occupational area.

DEPENDENT VARIABLE

We used a “dropout status” variable in our descriptive analysis
that describes students’ dropout status as of 2004—the Spring
semester of the student’s senior year in the survey cohort. The
dependent variable in our hazard model is the event when stu-

dents drop out of high school.

ANALYTICAL FRAMEWORK

Odur survival analysis models the time for some event to occur—
in this case, dropping out of high school, which is an event that
represents a transition from one state to another (Hougaard,
2000). Consequently, survival analysis allows us to “observe
something that develops dynamically over time” (p. 36), as it
“focuses on the distribution of survival times” (Fox, 2002, p. 1).

We used a condensed version of the CTE typology reported
by Aliaga et al. (2014). The typology informs participation
in CTE for a/l high school students and whether those cred-
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its were taken in the same specific labor market preparation
(SLMP) area. The typology is a practical framework because
it is based on the actual number of credits students took. Fur-
thermore, the typology brings a different paradigm for analysis
that avoids analysis based on the divide between academic and
CTE students. Their typology originally used eight categories,
but the authors indicated that those categories could be grouped
according to the research needs. Thus, we included three groups
(see Table 1). We focused our analysis on those students taking
three or more CTE credits because it reveals an intent to focus
on an occupational area or make a combination that may be use-
ful for their future endeavors (Stone & Aliaga, 2007).

RESULTS
DESCRIPTIVE DATA

Chi-square tests were used to identify the relationships between
gender, race, socioeconomic status, prior student achievement,
expectation of the highest educational achievement, and school
location with GPA and dropout status.

First, we examined the association between background vari-
ables and the categorical cumulative GPA for grades 9 through
12 (Table 2). We started with GPA because it has been associ-
ated with students’ engagement and staying in school (Bridge-
land et al., 2006; Rumberger & Rotermund, 2012). Our analysis
showed that more male students reported having lower levels
of GPA, while more female students had a GPA between 2.51-
3.00 and higher. White students, the largest group of students in
the sample, had higher GPAs throughout high school than any
other students, but they were also the largest group with GPAs
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of 3.00 or lower. In both cases, they were followed by Hispanic
and African-American students. Students from the lowest socio-
economic status quartile have a lower GPA than all other quar-
tiles, with 19.2% having a GPA of 3.00 and lower, while students
with a GPA of 3.0 or lower in the highest quartile amounted to
10.7%—almost half as many. Noteworthy is that few students in
the lowest quartile of the SES had a GPA above 3.00 compared
to those in the highest quartile. Students in the highest quartile
with a GPA of 3.0 or higher were almost three times the number
of students with the same GPA in the lowest quartile.

Math test results confirmed other studies about tests predict-
ing academic achievement (Christle et al., 2007; Jimerson et al.,
2000). The math test standardized score used in this study was
collected in the Spring of 2002 among 1oth-grade students and
was divided into quartiles. First, 20.9% of all students classified
in the lowest math quartile had a GPA of 3.00 or lower, and only
2.2% of students in the same quartile earned a GPA higher than
3.00. The number of students earning a GPA of 3.00 or lower
decreased with higher quartiles of math achievement. Students
in the highest math quartile with a GPA of 3.00 or lower were
almost three times smaller than their counterparts in the lowest
quartile (7.5% compared to 20.9%). Conversely, the percentage
of students in the highest quartile with a GPA higher than 3.00
was 18.3%, compared to only 2.2% of students in the lowest quar-
tile with the same overall GPA.

Data on the expectation of the highest level of education
achievement show that students who didn’t know what the
highest level of education achievement they would complete,
those who were to complete less than high school, students who
thought they would get a GED or another high school creden-
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tial, and those students who would complete high school only,
combined represented 14.1% of all students who would also
have a GPA of 3.00 or lower. On the other hand, students who
belonged to those groups and had a GPA of 3.00 or higher were
only 1.8% of all students. Students who had a GPA of 3.00 or
lower expected to attend and complete 2-year college degrees
and 4-year college degrees in higher numbers than those with
a GPA higher than 3.00, but more students with a GPA of 3.00
or higher expected to complete a graduate degree at the Master
or doctoral levels.

Finally, students in rural schools were the smallest group with
a GPA of 3.0 or lower, followed by students in urban and subur-
ban schools—the latter registered the highest percentage of all
students with a GPA of 3.0 or lower. By contrast, those in subur-
ban schools had the highest rate of students with a GPA higher
than 3.0, followed by students in urban and then rural schools.

We also report the relationships between background char-
acteristics and dropout status (see Table 3). ELS:2002 provides
three indicators of dropout status: a) dropout, which indi-
cates a student who had dropped out as of Spring of 2004, the
Spring semester of their senior year; b) prior dropout, which is
described as a student still enrolled in the “Spring term of 2004
at time of survey day but with dropout status at any of the 3
enrollment status updates” (NCES, 2012, p. 207); and c) alter-
native completer, which is a student who had earned an early
GED, before March 15, 2004 (NCES, 2012). For this study, we
focused on the dropout-only data.

Opverall, dropout rates are higher in male students than
among female students, a fact that previous research has also
found (Fortin et al., 2013; Kaufman et al., 1996; National Center
for Education Statistics, 2022¢; Rumberger, 1983). Also, White
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students had the highest dropout rate in this cohort, followed
by Hispanic and African Americans. In past research, Black/
African American students had higher dropout rates (Behnke
et al., 2010; Grifhin, 2002; Kaufman et al., 1996; Robison et al.,
2017; Rumberger, 1983).

Students in the lowest SES quartile showed a dropout rate of
3.2%, the highest among all students, which is consistent with
existing literature (O’Connell & Sheikh, 2009; Robison et al.,
2017; Rumberger, 1983; Suh et al., 2007; Wood et al., 2017).
It decreases as the SES quartiles go up. Prior achievement in
the form of a math test taken in 10th grade revealed that those
with the lowest scores had the highest dropout rate, which also
decreased in the higher quartiles of the test scores. Results in
the category of expectations of highest educational achievement
confirmed prior studies about school engagement: students who
did not know the highest level of education they would achieve
registered the highest dropout rate. What is also revealing is that
the second highest dropout rate was among students who would
expect to attend and complete a 2-year college degree, followed
by those who would expect to attend and complete a 4-year col-
lege degree. Students who expected to obtain a GED also had a
high graduation rate. Lastly, urban and suburban students have
the highest dropout rates.

In Table 4, we report the relationships between cumula-
tive GPA for grades 9th through 12th and dropout status. As
expected, dropout rates among students with an overall high
school GPA of 3.0 or lower were the highest, totaling 5.8%,
which is the dropout rate calculated more recently for all stu-
dents (NCES, 2022a). Interestingly, there were practically no
dropouts among students with the highest GPA of 3.51 to 4.00.
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SURVIVAL ANALYSIS MODEL: CTE CREDIT-TAKING
AND THE RISK OF DROPPING OUT

We start by pointing out that our model reports a chi-square
of 234.916, with a p-value of <o0.000, which indicates a good
model fit.

The results from our survival model appear to confirm the
positive effect of CTE credit-taking on reducing student drop-
out (Table 5). The hazard ratio of students who took 3 or more
CTE credits focusing on an occupational area is less than 1, indi-
cating a reduced risk of dropping out of about 36%, compared to
those takingless than 3 CTE credits. Similarly, the group of stu-
dents who took 3 or more CTE credits without focusing on an
occupational area had a higher reduced risk of dropping out of
school of about 51%, compared to those taking less than 3 CTE
credits. Overall, this is a significant finding that confirms recent
research on the positive impact of CTE on helping students fin-
ish high school. The hazard model is depicted in Figure 1.

Our model also showed that overall, for each point increase in
the 9th-grade GPA, the risk of dropping out decreased by 73%.
On the other hand, for each additional overage year, the likeli-
hood of dropping out increased by 4.1%. It is important to note
that neither gender, race, or SES were statistically significant
contributors to predicting dropping out in our model.

Because gender was not statistically significant in the overall
model, we replicated the same model separately for each the
male and female student groups (Table 6). Both gender models
reported chi-squares of 123.947 and 90.743, with a p-value of
<0.000, indicating a good model fit in both cases. In the male
students’ model and at a 95% confidence level, only those stu-
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dents who took three or more CTE credits focusing on an occu-
pational area had a reduced risk of dropping out of high school
of about 70%, compared to students who took less than 3 CTE
credits. However, there was no significant effect for males tak-
ing more than three credits and not focusing on an occupational
area. For female students, CTE credit-taking, whether or not
focusing on an occupational area, was not a significant factor in
reducing their risk of dropping out.

Additionally, 9th-grade GPA and age were strong predictors
in both gender-based models, predicting a lower risk of drop-
ping out of about 73% to 76% with a unit increase in 9th-grade
GPA for male and female students, respectively, but a higher risk
of dropping out of between 4% and 5% with each additional

year of age. Race and SES were non-significant factors.

DISCUSSION AND CONCLUSIONS

In the context of the new and improved CTE curriculum and
program designs implemented at the turn of the 21st century, this
study aimed to examine if different levels of CTE credit-taking
had any impact on reducing the risk of dropping out of school.
Although dropout rates have decreased in recent years, dropping
out still represents a problem to address, particularly for some
student populations. Research on CTE and student dropouts
conducted in the last two decades has consistently shown that
CTE has a positive impact on reducing high school dropouts.
The descriptive data from this study (Tables 2-4) show signif-
icant relationships between main background factors and drop-
out rates. Those associations do not entirely explain, per se, the

phenomenon of dropping out, but they reveal more intricate
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interactions at the family and social levels (see Audas & Willms,
2001). Concerning academic performance, there is a clear asso-
ciation between lower GPAs and lower Math test scores by 10th
grade with dropping out.

The primary analysis we conducted in this study, using a sur-
vival model, confirms the connection between CTE credit-
taking and reducing student dropout risk. We began our report
by arguing the importance of changes in CTE policy that
resulted in changes in the high school curriculum and CTE
in the late 1990s and early 2000s. Our analysis confirms that
credit-taking patterns that followed those policy changes, spe-
cifically changes in CTE, positively impacted high school com-
pletion at the onset of the 21st century.

From a constructivist perspective, we have argued that CTE
provides an authentic learning context that favors student
engagement and that CTE curriculum and program designs
contribute to student high school completion. In this study, we
focused on coursework as part of our constructivist perspec-
tive because CTE courses bring alternative and more meaning-
ful ways of learning. CTE engages students more effectively
through project-based, hands-on experience, as well as through
its collaborative learning approach, which are characteristics of
most CTE courses. In addition, enrolling in CTE coursework
that is part of a sequence of courses in CTE programs of study
and career pathways (e.g., manufacturing, health sciences, busi-
ness, etc.) sets a more articulated and relevant context for stu-
dents to stay and graduate.

Our overall survival analysis model indicates that any stu-
dent taking three credits in CTE, whether or not those cred-
its were focused in an occupational area, significantly reduces
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the risk of high school dropout. In our gender-based survival
analysis models, that effect is particularly relevant to male stu-
dents who took three or more CTE credits but only when those
credits focused on an occupational area. In their specific model,
female students who enrolled in 3 or more CTE credits do not
register an increase or decrease in their risk of dropping out,
whether those credits were in an occupational area or not. How-
ever, knowing that male students drop out of high school at
higher rates, this finding is positive news. It means that while
CTE positively affects male students’ likelihood of completing
school, simultaneously, it does not translate into CTE harming
the trajectories for female students who take the same amount
of CTE coursework.

In addition to the effect of the CTE coursework, our gen-
eral model and our models for male and female students also
showed a critical variable that helps reduce the risk of dropping
out of high school: 9th-grade GPA. Prior academic achieve-
ment, namely performance in 9th-grade, signals potential suc-
cess or failure in completing high school. This is why it is very
important to adopt programs and curricula to strengthen stu-
dents engagement in school as early as possible, and CTE can
undoubtedly play an essential role from that perspective. How-
ever, we need to be cautious about participation in CTE as early
as gth-grade because, for a majority of schools and students,
CTE is offered mainly in comprehensive high schools and usu-
ally in the 11th and 12th grades only (Silverberg et al., 2004, p.
20; US. Department of Education, 2014, p. 105).

Similarly, it is important to note the role of age in predict-
ing the risk of dropping out. In our three models, the overage
the student, the higher the risk of dropping out of high school.

Age may be associated with disengagement and other factors
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(family challenges, risky behavior, etc.), and as students grow
older, those issues may be accentuated. If CTE can engage these
students in school, it faces the challenges referred to above—
that since, for a vast majority of students, CTE is offered in the
last two years of high school, it may be a little too late for them
as a viable option.

It is intriguing, however, that gender, race, and socioeco-
nomic status are not predictors of reducing or increasing the
risk of dropping out while controlling for other key characteris-
tics, even though policies have been designed to target students
with those characteristics with greater dosage of CTE because
of their perceived greater likelihood of dropping out. This would
justify further research.

The discussion about the impact of CTE on reducing drop-
outs in the context of the current curriculum also poses the
question of the impact of programs of study and, more broadly,
career pathways. Career pathways are “templates for [1] the inte-
gration of academic and technical content and [2] the articula-
tion of secondary and postsecondary instruction within specific
career clusters” (Lewis, 2008, p. 166) that provide “knowledge
and skills, both academic and technical, that must be acquired
to prepare for occupations at varying levels within these [career]
clusters” (p. 169).

In addition to coursework, further research should include
work-based learning participation, earning industry-recognized
credentials, participation in CTE student organizations, and the
combined effect of these designs on student dropout to have a
more rounded perspective.

A critical contribution of this study is that it relies on CTE
credit-taking levels to understand students’ risk of dropping
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out of high school, and thus avoids the analysis based on
CTE concentration categorization and the use of the student
dichotomy of CTE vs. academic. These findings are import-
ant because they confirm, through a different analytical frame-
work, the positive impact of CTE on student engagement and
dropout reduction.
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Table 1
CTE Credit-Taking Experience of Public High School Students.
ELS:2002. (Restricted File)

Original Classification Classification for this Study
% %
No CTE credits 8.0 1 Lessthan3 CTEcredits 56.1
More than 0 and less 7.5
than 1 CTE credits
1 CTE credit 10.7
4 More than 1 and less 29.9
than 3 CTE credits
5 3 CTE credits, no 7.6 2 3 CTE credits of more, 27.2
occupational area no occupational area
fulfilled fulfilled
6 Morethan 3 CTE 19.6

credits, no occupa-
tional area fulfilled

7 3 CTE credits, 1 occu- 0.8 3 3 CTE credits or more, 16.8
pational area fulfilled one or more occupa-

8 More than 3 credits, 16.0 tional area fulfilled
at least 1 occupational
area fulfilled

TOTAL 100.0 TOTAL 100.0
Source: Aliaga, Kotamraju & Stone (2014)
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Table 2

High School GPA, by Selected Variables (Percentages). ELS:2002.

(Public File). Chi-Square

GPA for All Courses Taken Total
in the 9th - 12th Grades
0.00 101 151 201 251 301 351
-1.00 -1.50 -2.00 -2.50 -3.00 -3.50 -4.00
Gender
Female 0,8 2,1 4.9 86 11,0 11,7 11,0 499
""" Male 15 38 80 109 107 92 60 501
Race
77777 Amsr,-,!n@!i?n(Alaska Native 00 01 0,1 0,3 0,2 0,1 0,1 10
77777 Asian, Hawaii/Pac. Islander 0L 01 03 05 08 10 12 41
77777 African American 09 15 30 35 29 16 05 13,7
77777 Hispanic 06 15 31 37 32 23 1,2 15,7
77777 More than one race 0,1 0,3 06 08 1,0 0,8 04 4,1
White 06 23 58 106 136 150 136 61,5
Socio-Economic Status
77777 Lowest quartile 10 23 48 59 52 33 18 244
77777 §9‘?9!',‘,‘?',,9,‘,‘§',’Fi|e 0,9 1,9 3,9 54 5,5 4.5 3,1 251
77777 Third quartile 03 12 27 48 57 61 43 251
Highest quartile o1 O05 15 34 52 69 78 254
Student Prior Achievement
Math Quartile 10th Grade - Low 1,3 29 56 67 44 19 03 231
77777777 06 20 44 62 62 43 15 252
77777777 03 08 20 45 66 68 4,7 258
Math Quartile 10th Grade - High 00 02 08 20 45 78 105 259
Expectation of Education
77777 Don't know o5 10 20 26 18 10 03 972
77777 ':?,S,,S,,Fh?,’,‘,,h,i,g,h school 0,1 0,1 0,1 0,1 0,0 0,0 0,0 0,4
GED or other 03 o4 O4 03 01 O00 00 14
""" High school only 02 05 14 14 08 O4 01 48
~ Attend/complete 2-yearcollege 06 15 31 46 35 18 05 155
77777 Attend/complete 4-year college o4 16 4O 70 87 86 54 357
77777 Master's degree or equivalenfcw 0,1 0,5 1,2 2,2 4.3 59 6,1 20,3
Doctoral/advanced degree 0,1 0,3 0,7 1,3 2,5 31 46 12,6
School Location
77777 Urban 11 23 40 58 59 53 43 287
77777 Suburban 09 26 64 96 116 112 91 51,5
Rural 02 10 25 41 41 43 36 198

All relations statistically significant at p <.001
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Table 3

High School Dropouts, by Selected Variables (Percentages).

ELS:2002. (Public File). Chi-Square

Dropout Status Total
Not Prior Alternative
dropout Dropout dropout completer
Gender
Female 457 2,9 0,6 0,5 49,7
Male 45,0 37 0,9 0,7 50,3
Race
Amer. Indian/Alaska Native 09 0,0 0,0 0,0 1,0
Asian, Hawaii/Pac. Islander 4,0 0,1 0,1 0,0 4.2
African American 123 14 0,5 01 144
Hispanic 13,7 1,8 0,3 0,2 16,1
More than one race 36 03 01 01 41
White 56,2 2,9 0,5 0,7 60,3
Socio-Economic Status
Lowest qua,',',t,i,l,?, 205 32 0,6 0,4 24,8
Second quarrrtrirlg 223 19 0,4 0,3 25,0
Third quartile 236 1,0 0,3 0,2 25,2
Highest quartile 24,3 0,4 0,2 0,2 25,1
Student Prior Achievement
Math Quartile 10th Grade - Low 19,5 32 0,6 0,3 23,7
Math Quartile 10th Grade 222 2,2 0,5 05 253
Math Quartile 10th Grade 241 0,9 0,3 0,3 25,6
Math Quartile 10th Grade - High 24,8 0,3 0,1 0,2 25,4
Expectation of Education
Don't know 7.5 2,0 0,2 0,0 9,7
Less than high school 03 0.2 0,0 00 Ok
GED or other 0,6 1,0 0,0 0,1 1,7
High school only a3 03 01 02 49
Attend/complete 2-year college 13,5 1,5 0,3 0,2 15,4
Attend/complete 4-year college 33,3 1,3 0,5 0,4 35,5
Master's degree or equivalent 196 0,3 0,3 0,1 20,3
Doctoral/advanced degree 11,8 0,2 0,1 0,1 12,2
School Location
Urban 26,2 2,7 0,7 04 30,0
Suburban L6k 2,7 0,6 05 502
Rural 18,0 1,2 0,2 0,3 19,7

All relations statistically significant at p <.001
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Table 4
High School Dropouts, by Cumulative 9th-12th Grades GPA
(Percentages). ELS:2002. (Public File). Chi-Square

Dropout Status Total

Not Prior  Alternative
dropout Dropout dropout completer

Cumulative GPA 9th-12th Grade

0.00-1.00 0,9 12 01 01 23
1.01-1.50 34 1,9 0,3 02 59
151-2.00 10,6 15 04 o4 129
201-250 18,1 09 0,3 02 195
251-3.00 21,1 03 0,2 01 21,7
3.01-350 20,6 01 01 00 208
351-400 16,9 00 01 00 17,0

All relations statistically significant at p <.001
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Table 5

Model Estimates of a Survival Model for Career and Technical Education
Credit-Taking and Dropping Out of High School. ELS:2002

(Restricted File)

Predictor Exp(B) Sig.
Gender (Female. Reference: Male) 0.817 0.288
Age 1.041 0.000
Wsrrc;crzrigégonomic Status (Réf&énce: 0.687 0.01
Highest quartile)

oth-GradeGPA 0.272 0.000
CTECredlt Taking (Referérac”érgroup: 0.012
Less than 3 CTE credits)

30rmore CTE credits, Nc;rlgc;éus on 0.644 0.045
Occupational Area

30rmore CTE cr, Focus orar(sg:cupational Areé 0.495 0.009
Cases in Analysis

Event 120

Censored 9123

Total 9243

Chi-Square 234916

o 6

sig 0.000
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Figure 1.
Hazard function of dropping out and CTE credit-taking categories
ELS:2002 (Restricted File)
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Table 6

Model Estimates of a Survival Model for Career and Technical Education
Credit-Taking and Dropping Out of High School, by Gender. ELS:2002

(Restricted File)

Predictor Male Female
Exp(B) Sig.| Exp(B) Sig.

Age 1.044 0.002 1.051 0.009

9th-Grade GPA 0.267: 0.000 0.243: 0.000

CTE Credit Taking (Ref- 0.007 0.692

erence: Less than 3 CTE

credits)

3 or more CTE credits, No 0.615 0.080 0.736 0.391

Focus on Occupational Area

3 or more CTE cr, Focus on 0.305 0.004 0.914 0.809

Occupational Area

Cases in Analysis

Event 72 48

Censored 4358 4765

Total 4430 4813

Chi-Square 123.947 90.743

df 4 4

Sig 0.000 0.000
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The Overview of TVET-Engineering
Landscape in Malaysia
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ABSTRACT

The expansion in Malaysian development has increased the
demand for TVET graduates to supply a competent workforce
at various levels, especially in the technology and engineering
discipline. The TVET system is supposed to be fundamentally
designed to meet projected labour market demands in the indus-
try. However, in Malaysia, the skills mismatch between industry
graduates produced by the institutions continues to be critical.
This is due to the lack of a fragmented TVET system, which
leads to the lack of recognition for TVET graduates as profes-
sionals. At the same time, the limited industries collaboration
in the Malaysian TVET system influenced the low numbers of
employment among TVET graduates, which is currently below
the national target. Moreover, TVET graduates are perceived
to be average at best and earn low wages, leading to the dis-
bursement of competence. Therefore, BEM and MBOT have
stepped forward, focusing on improving technology-based pro-
fessional programs in Malaysia. These two professional organi-
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sations have developed education and career pathways for Engi-
neering technology and Technology programs and graduates to
ensure that TVET institutions can produce a skilled workforce
to accommodate the country’s labour market needs. This article
will deliberate the overview of TVET-Engineering in Malaysia,
which has been argued over time.

Corresponding author: haryantima@ukm.edu.my

KEYWORDS
TVET-Engineering, professional technologist, MBOT, ETAC

INTRODUCTION

TVET is crucial for developing countries in preparation for the
21st-century skills demand. As one of the developing countries,
Malaysia is actively engaged in producing a skilled workforce to
accommodate the country’s labour market needs. The Malaysian
government is committed to strengthening the field of TVET
in Malaysia to meet the desire to improve the economy in the
value chain to become a high-income economy country. This
may be observed in the Malaysia Plan series, where ILKA allo-
cation grew from RMu19 billion in the Seventh Malaysia Plan
(7MP) 1996 to 2000 to RM3.8 billion in the Eighth Malay-
sia Plan (8MP) 2001 to 2005 (Economic Planning Unit, 2003).
The Tenth Malaysia Plan (10 MP) for 2011 to 2015 also reflected
a substantial shift, with new initiatives such as mainstreaming
TVET education and increasing graduate study competency to
make them more employable (Economic Planning Unit, 2010).

Furthermore, the government has strengthened the TVET eco-
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system through the 12MP, which will create future available tal-
ent as a driver of change to satisfy industrial demands better.

A robust TVET ecosystem will enable Malaysia to address
persistent challenges such as reliance on foreign workers and low
student results as a vital accelerator in the country’s socio-eco-
nomic growth. The adoption of all of these initiatives will result
in a more flexible labour market, which will help to raise people’s
living standards. TVET refers to the program designed mainly
to prepare students with skills for entry into a particular occu-
pation or trade (or class of professions or trades) (UNESCO,
2014). The World Bank (2011) highlighted that TVET gradu-
ates could meet the job demand and better command high-in-
come jobs. Also, with rapid changes in technology, engineer-
ing technology has become one of the preferred disciplines in
Malaysia (Sulaiman et al., 2015).

Engineering education and engineering technology educa-
tion are recognised as part of TVE (Haas, 1999). Engineering
education is often perceived as imparting valuable engineering
concepts and vast theoretical knowledge coupled with match-
ing practical skills. Which, given by producing engineering
graduates who can play a dynamic role in shaping the future
technological society (Paramasivam and Muthusamy, 2012).
Meanwhile, an engineering technology program that can pro-
vide a competent and high-skilled workforce has become crucial
and more demanding from the industry. There is an interface
between engineering technology and engineering people in the
workplace whereby technologists focus more on application and
implementation while engineers focus on research and develop-

ment (Beute & Matlala, 2007).
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CHALLENGES IN MALAYSIAN
TVET ECOSYSTEM

Limited coordination and fragmented TVET system contrib-
uted to the lack of standardised performance dataamong TVET
institutions. Moreover, the lack of recognition from the Malay-
sian government contributed to collaboration hesitation from
the industries in the TVET system. It can be observed that the
issues and problems plaguing the Malaysian TVET system are
contributed mainly by the lack of involvement and collabora-
tion by the industry within the TVET ecosystem. Enterprises,
government TVET related, and TVET institutions are working
in a silo and have caused issues in the labour market comprising
(Institute of Labour Market Information and Analysis, 2018):
1. Skill gap and poor high-income job among skilled
workers.

Graduates unemployment and dropout among youth.
Dependency on low skilled foreign labour

Issues on equality and salary gaps

R

Labor market regulation lowers industrial engagement

and focuses on ease of doing.

It is expected, by 2030, up to an additional 344 million jobs
will be created in addition to the existing 190 million job place-
ment to address current unemployment, with 64.8 million of
it representing the youth (International Labour Office, 2018).
Meanwhile, it is expected that only 30.1% or equal to 46 mil-
lion employment for a skilled worker will be created in the year
2020 (Economic Planning Unit, 2018). Hence, employment
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Figure 1 Malaysian TVET institutions and qualification

(Source: Economic Planning Unit, 2015)
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estimated by Major Occupational Level for the engineering field
is expected to be around 202 million by 2030, suggesting that a
mismatch in workforce forecast will create future problems for
the increasing labour market. Part of this issue is believed to be
contributed by the industries” poor recognition and perception
of TVET-based qualifications and careers (Ismail & Abiddin,
2014). This is partly added by the highly fragmented landscape
of TVET, with multiple ministries and agencies issuing certi-
fications, which has caused many employers to face problems
recognising the certification (Majumdar (2011); Pang (2011);
Zain (2011)).

It is believed that certification institutions, departments, and
TVET certifications create confusion among employers about
the level of the quality, and there is no framework in deter-
mining the starting salary, which has proven a challenge to the
employers (Yaakob, 2017). These issues emerge as there is no
structured platform to capture the needs and challenges of the
industries and has created uncertainty in the systems. In addi-
tion, various TVET providers often operate in silos, resulting in
programs overlapping and creating confusion among students
and employers (Ismail dan Abiddin, 2014). The significant over-
lap between the programs resulted in poor coordination and
duplication of responsibilities in calibrating learning outcomes
for TVET education (Mohd Amin, 2016).

In the TVET curriculum, a balanced curriculum shall include
all technical and non-technical attributes. However, even though
the TVET system is fundamentally designed to meet the labour
market demands, the current TVET programs in Malaysia are
primarily supply-driven and less emphasise matching training
to available jobs (Ismail & Abiddin, 2014). Furthermore, the
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lack of industry input in curriculum design has resulted in the
mismatch of skills required by industry and the skills attained
by TVET graduates (Yaakob, 2017).

The implementation of the curriculum of TVE for effective
teaching and learning to take place in TVE institutions can-
not be achieved without adequate provision and maintenance
of facilities (Audu et al., 2013). There must be adequate teaching
and learning facilities such as classrooms, learning support facili-
ties, study areas, information resources (library), computing and
information-technology systems, laboratories and workshops,
and associate equipment. These facilities cater to multi-delivery
modes in delivering technical and vocational education (Board
of Engincers Malaysia, 2019). However, it is found that most
TVET teaching and training materials are often outdated and
not relevant to what is needed for specific skills development
(Johanson and van Adams, 2004). Besides, Umar & Ma’aji
(2010) warned that the facilities, equipment, and tools are not
adequate to be used by the teeming number of TVE students
acquisition skills in technical training programs. This insufh-
cient will suffer and lead to the production of highly unskilled
personnel who are unemployable and unproductive. Therefore,
inadequate workshop facilities in TVE institutions deterred
skill acquisition.

Zain (2011) also reported a demand-supply mismatch, con-
tributing to unfilled employment vacancies in the industry.
This is because the technical and vocational education appren-
tice products did not meet the quality standards, nor were they
willing to work (Ab. Rahim & Ivan Hanafi, 2007; Asian Devel-
opment Bank, 2006). Furthermore, a study done by Muham-
mad Khair et al. (2016) identified an inability of the engineer-
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ing graduates to adapt in the industry field. Thus, the issue of
low quality and quantity of skills trainees from the Malaysian
technical education system should be addressed immediately to
enhance investors’ confidence in our country (Che Rus et al.,
2015). Therefore, it is believed that vocational training institu-
tions should train and transfer the skills in various fields of tech-
nical expertise and link their curriculum in undertaking social

needs and improvements (Lam & Hassan, 2018).

MALAYSIAN TVET LANDSCAPE

TVET delivery is fragmented as it is offered by Government
ministries and their agencies, universities, state skills develop-
ment centres and privately owned institutions. There are 525
public training institutions under seven ministries, namely the
MoHR, MoE, Ministry of Youth and Sports (MoYS), Minis-
try of Regional and Rural Development (MoRRD), Ministry
of Agriculture and Agro-Based Industry (MoA), Ministry of
Works (MoW ) and

Ministry of Defence (MINDEF). These institutions con-
tinue to offer introduced programmes since their establishment
and do not specialise based on their niche areas. In addition,
there are 813 private institutions registered with DSD and 12
state skills development centres conducting TVET programmes
with varying quality and standards. The Malaysian Technical
University Network (MTUN) comprises four public univer-
sities, Universiti Malaysia Perlis, Universiti Malaysia Pahang,
Universiti Teknikal Melaka, and Universiti Tun Hussein Onn,
which offer degree qualifications TVET. Universiti Kuala Lum-
pur (UniKL) and German-Malaysia Institute (GMI) also pro-
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Figure 2 Different accreditation bodies for Engineering

Technology Program in Malaysia
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vide private TVET higher education. Figure 1 shows the various
TVET institutions and qualifications offered in the Malaysian
TVET landscape.

THE DEVELOPMENT OF ENGINEERING
TECHNOLOGY PROGRAM IN MALAYSIA

The government recommended a school system with two aca-
demic and technical/vocational streams in 1979 (Recommen-
dation (61)). The number of technical schools had risen by the
conclusion of the 7th Malaysia Plan, and some of these students
were required to pursue undergraduate degrees in technical and
skills sectors. Because most universities only offered theoretical
studies at the time, former technical and vocational students
could only pursue studies until the diploma level if they chose
a practice-based study model. Polytechnics, British Malaysia
Institute (BMI), German Malaysia Institute (GMI), Malaysia
France Institute (MFI), and Institut Kemahiran Mara all pro-
vide study programmes based on practical experience exclusively
at the diploma level and below (IKM).

However, advancement to higher levels is quite limited.
Moreover, most universities did not recognise technical
and vocational studies. Thus, in June 1995, the University’s
Vice-Chancellor held a conference to discuss the need to pro-
vide opportunities for students in these technical and vocational
streams and the necessity to recruit highly experienced engi-
neers who can combine academic and practical elements. Cre-
ating a technical university was considered a proactive effort to
address these demands.

Four university colleges focused on technical subjects have

been formed as Model 2 Public Institutions of Higher Learning
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to provide skilled workers who match the needs of industry, as

a continuation of technical and vocational education, namely:

1. Tun Hussein Onn University of Technology College
(KUITTHO),

2. National Technical University College of Malaysia
(KUTKM),

3. University College of Engineering and Technology
Malaysia (KUKTEM),

4. North Malaysia University College of Engineering and
Technology (KUKTEM) (KUKUM).

On February 1, 2007, all of these university colleges were
upgraded to universities, and the Malaysian Technical
University Network (MTUN), which includes:

1. Universiti Tun Hussein Onn Malaysia, UTHM

2. Universiti Teknikal Malaysia Melaka, UTeM

3. Universiti Malaysia Pahang, UMP

4. Universiti Malaysia Perlis, UNIMAP

At the outset of MTUN’s existence, the programme formed
was an engineering programme. Because there was no clear
professional body for graduates of engineering technology pro-
grammes at the time, MTUN created and offered engineering
programmes, but with practice-oriented and training-oriented
delivery and assessment techniques. This method is based on
the University of Applied Sciences in Germany’s model. The
Engineering Accreditation Council accredits engineering pro-
grammes from 2005 onwards (EAC). These programmes, how-
ever, are unable to preserve their identity of delivery across

training and practise due to the limits of the Engineering
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Accreditation Council (EAC) standards, which necessitate the-
ory-focused delivery.

In 2013, the BEM Engineering Technology Accreditation
Council (ETAC) was established. In 2015, BEM amended
their Registration of Engineers Act (1967) & its Regulations,
which include engineering technologists and inspectors of work
(technician) in the engineering team. Furthermore, Engineer-
ing Technician Education Program Accreditation Standard was
developed in 2019, equating with Dublin Accord (2018), which
this document is set as an accreditation reference. Under the
Malaysia Qualifications Agency (MQA) Act, the Board of Engi-
neering Malaysia (BEM) is fully empowered for accreditation of
related study programs:

ETAC-BEM is the Joint Technical Committee (JTC).
Articles s1-52 of the MQA Act
Full mandate (except application process via MQA)

This means BEM has a full mandate over Diploma and Degree
programs for engineering and engineering technology.
Malaysian Board of Technologies (MBOT) was created as
a professional organisation under the Technologists and Tech-
nicians Act 2015 (Act 768) to register and recognise Profes-
sional Technologist and Certified technicians as professionals.
According to Act 768, MBOT develops its function vertically
and horizontally, focusing on technology-based professions
ranging from conceptual design to realised technology and cov-
ering technicians (MQF Level 3 to Advanced Diploma Level) to
technologists (Bachelor’s Degree level and above).
Engineering technology programmes are accredited by BEM,
while MBOT accredits technology programmes that do not
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Figure 3 Education Pathways in Malaysia
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contain engineering terms. This is to ensure that the law is fol-
lowed and avoid duplication and confusion in the accreditation

of TVET Engineering programmes.

TVET-ENGINEERING EDUCATION PATHWAY

TVET-Engineering in Malaysia is comprehensive and divided
into three categories. First, TVET Pre -Employment provides
students with qualifications and skills before entering the world
of work. Second, TVET in Employment offers education and
training through reskilling and up-skilling programs. Third,
Lifelong Learning provides skills training for target groups by
developing talent and generating income. TVET- Engineering
fields were categorised based on Malaysia Standard Industrial
Classification 2008 (MSIC) in Malaysia. The Malaysia Stan-
dard Industrial Classification 2008 (MSIC) is a classification
of all economic activities in Malaysia which adopts the Interna-
tional Standard Industrial Classification (ISIC) Revision 4. The
primary purpose of the MSIC is to provide a standard frame-
work for classifying establishments and other statistical units in
the given industry in all official statistics. There are 17 TVET
fields based on Malaysia Standard Industrial Classification 2008
(MSIC 2008), which are:

1. Agriculture, Forestry and Fishing

Miningand Quarrying

Manufacturing

Electricity, Gas, Steam and Air Conditioning Supply

S

Water Supply; Sewerage, Waste Management and
Remediation Activities
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6. Construction

7. Wholesale and Retail Trade; Repair of Motor Vehicles
and Motorcycles

8. Transportation and Storage

9. Accommodation and Food Service Activities

10. Information and Communication

11. Financial and Insurance/Takaful Activities

12. Real Estate Activities

13. Professional, Scientific and Technical Activities

14. Administrative and Support Service Activities

15. Public Administration and Defence; Compulsory Social
Security

16. Human Health and Social Work Activities

17. Arts, Entertainment and Recreation

Thus, the TVET- Engineering was designed to produce gradu-
ates needed globally and educated to maintain a humane society
based on the fields. In addition, TVET is also recognised under
the Wawasan Kemakmuran Bersama (WKB) 2030 Malaysia as
one of the enablers that can contribute towards the formation of
a prosperous and inclusive developing country. Thus, Malaysian
governments emphasise and recognise the critical role of TVET
institutions for human development and employability patterns
that focus on the relevance of skills to labour market needs.
Malaysia currently serves more than 1.4 million students in
higher education and training, of which 1.2 million are enrolled
in higher learning institutions (HLIs) under the purview of the
Ministry of Education (the Ministry). Specifically, the Ministry

oversees 20 public universities, 33 polytechnics, 91 community
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Figure 4 Engineering Team: Education Path.
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Figure 5 Professional Pathways
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colleges and 514 private HLIs. Out of the 20 public universities,
five have the status of Malaysian Research Universities (MRUs).
The 33 polytechnics, in turn, consist of three Premier, five Metro
and 25 Conventional institutions, while the s14 private HLIs
consist of 7o private universities, 34 private university colleges,
and 410 private colleges. The system offers academic, techni-
cal, and vocational education and training (TVET) pathways
to cater to diverse personal interests and industry needs.

Figure 3 summarises Malaysia’s current education phases and
pathways, from preschool to tertiary education. Based on Figure
3, Malaysian education starts from preschool until higher educa-
tion. However, each level has an assessment to qualify students to
the next level. In primary school, the Malaysian government has
set the Primary School Achievement Test, also known as Ujian
Pencapaian Sekolah Rendah (UPSR), before entering second-
ary school. Meanwhile, the secondary school in Malaysia was
divided into lower secondary and upper secondary. Before grad-
uating from secondary school, each level also has an evaluation:
Pentaksiran Tingkatan 3 (PT3) or Form Three Assessment and
Sijil Pelajaran Malaysia (SPM) or Malaysian Certificate of Edu-
cation examination. Vocational education in Malaysia started
after lower secondary evaluation (PT3). The student can enter
the primary vocational education in Skills training institutes
or Vocational Colleges to obtain Malaysian Vocational Certi-
fication, Malaysian Skills Certification, or Malaysian Advanced
Diploma Certification.

Meanwhile, the students that graduate from upper secondary
school has a choice to choose pure education field (Form 6 and
Matriculation) or technical and vocational field (Polytechnics,
Community Colleges, Vocational Colleges and Skills Training
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Institutes) before continuing studies at a higher level as a grad-
uate from university or graduate as a skilled and semi-skilled
employer in a technical and vocational field. However, the grad-
uate students from Form 6, Matriculation, Polytechnics, Com-
munity Colleges, Vocational Colleges, and Skills Training Insti-
tutes can further their studies at the university level to obtain
either a Diploma or advanced diploma, bachelor of engineering,
bachelor of engineering technology or higher learning institu-

tions certificate.

ENGINEERING TECHNOLOGY PROGRAM

In offering the application exposure to engineering informa-
tion obtained in the lecture room, the composition of theoret-
ical learning and practical training in engineering technology
should be balanced equally or more inclined to learning in the
workshop or laboratory. Because mastery of science and mathe-
matics is still essential and considered an advantage to students,
and skills obtained in workshops or laboratories become an
added value in applying the engineering information learned,
this approach is a high-level TVET programme study.

The Malaysian Board of Engineers and the Malaysian Board
of Technology will regulate and initiate their respective accredi-
tation under the Engineering Technology Accreditation Coun-
cil (ETAC) and the Technology and Technical Accreditation
Council (ETAC) to recognise the study programmes conducted
in order to ensure the academic quality offered by this study
programme.

Figure 4 and Figure 5 show the engineering team’s education
and professional pathways. Based on Figure 4, there are three
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Figure 6 Continuous pathway for technologists
and technicians in the technology program
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different pathways to be an engineer in the Malaysian landscape:

vocational education and training, engineering technology edu-

cation, and engineering education. In the Malaysian TVET
landscape, vocational education and training focused on pro-
ducingan engineering graduate to become a skills worker based
on the Malaysian Skill Certificate. However, this graduate can
either enter the engineering technology education or graduate
as engineering technician, engineering technologist, or engineer.

Figure 5 describes aspects of students’ plans upon graduation
as an engineering graduate. There are three ways of engineering
graduate to be recognised as professional engineer or technician
based on Board of Engineer Malaysia which are:

1. Engineering Accreditation Council Malaysia (EAC): K12
+ 4 years experience as BEng (Bachelor in Engineering).

2. Engineering Accreditation Council Malaysia (EAC): K12
+ 4 years experience as BET (Bachelor in Engineering
Technologist).

3. Engineering Accreditation Council Malaysia (EAC): K11

+ 2.5 years experience as BEng.

In Malaysia, graduate engineers (pure engineers) typically use
scientists scientific knowledge in planning, designing, and cre-
ating technical tools and systems. Meanwhile, graduate engi-
neering technologists work closely with engineers to coordi-
nate people, materials, and machinery to achieve specific project
goals. In addition, engineering Technologists are often respon-
sible for applying and improving technology. Thus, engineering
and engineering technology will not bring a difference of stan-
dards, and it only differentiates the type of work.

201



TECHNOLOGY PROGRAM

The learning structure for B.Tech technology studies is more
focused on practical training and skills relevant to the field of
technology to be pioneered. B. Tech study programme provides
the best opportunity for Malaysian Diploma in Skills graduates
to continue their education at the bachelor’s level. It is expected
to pave the way for master’s and doctoral studies in technology
and skills, as is the case in developed countries such as Germany,
which has a Meister programme—concentrating on the highest
level of skill education for a specific branch of technology. It is
envisaged that potential B. Tech technology students would be
instilled with the ability to create to fulfil the needs of the labour
market, industry, and technology that is becoming increasingly
advanced as time passes. One of the characteristics that poten-
tial B. Tech graduates must have is the capacity to adapt to the
needs of diverse sectors so that the skills taught remain relevant
to current needs.

The industry’s direct cooperation with technical educational
institutions offering engineering technology courses and B.Tech
is vital to bridge the gap between industry needs and energy
resources, as the Minister of Human Resources advised during
the last TVET Conference. The country requires skilled people.
Indirectly, by increasing the number of talented graduates, we
may reduce the dumping of foreign employees and even export
skilled labour from the United States to countries in need. Fur-
thermore, involving business in the development of engineering
technologies and the B.Tech curriculum can help the country
develop the competent people resources it will require in the

future. Graduates with skills and technology will no longer be
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considered second-class graduates but will instead be the key
contributor to the country’s economy.

In November 2016, the Malaysia Board of Technologists
(MBOT) was officially formed as a professional body to award
Professional Recognition to Technologists and Technicians.
This took effect after the Parliament of Malaysia gazette the
Technologists and Technicians Act 2015 (Act 768) in 2015. It is
essential to recognise the roles and responsibilities of technol-
ogists and technicians in Malaysia as the nation gears towards
the Fourth Industrial Revolution (TTAC, 2019). Therefore, the
technologists and technicians who register with MBOT will
have the opportunity to be recognised as graduate technologists,
professional technologists or certified technicians in accordance
with their expertise. Figure 6 illustrates the continuous pathway
for technologists and technicians in the technology program.

Figure 6 shows that any bachelor’s degree in the related tech-
nology and technical fields recognised by the MBOT will gradu-
ate as a professional technologist. Therefore, for the professional
pathway, these graduate technologists who have registered and
obtained practical experience determined by the MBOT with
aminimum of 3 years of working experience in the related tech-
nology fields may apply to be professional technologists. Mean-
while, the qualified technicians in MBOT were referring to the
graduate with a certificate qualification with minimum MQF
Level 3 up to Advance Diploma MQF Level 5 based on Malay-
sian Qualification Framework (MQF) in the related technol-
ogy and technical fields. Therefore, for the professional pathway,
these qualified technicians with a minimum of 3 years of work-
ing experience in the related technology fields may apply to be

certified technicians.
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CONCLUSION

In Malaysia, TVET-Engineering is classified into two broad
categories: engineering and engineering technology. Engineer-
ing and engineering technology has become a priority for most
countries, including Malaysia, that require an efficient techni-
cal workforce. The distinction between engineering technology
and engineering can be seen in the job focus; technologists are
more concerned with application and implementation, whereas
engineers are more concerned with research and development.

Additionally, the study of engineering technology encom-
passes additional technical knowledge and skills and is referred
to as the Bachelor of Science in Engineering Technology (B.
Tech) at the undergraduate level. In comparison, engineering
(engineering science) is more concerned with theoretical and
academic knowledge. Engineering technology work emphasises
the practical application of engineering principles, whereas engi-
neer work focuses on mathematical theory, scientific principles,
and engineering principles.

However, both of these areas are critical for the country’s
development of standard engineering TVET compared to devel-
oped countries. As a result, the government has a compelling
reason to advance engineering TVET as a major field of edu-
cation in the country. Thus, engineering TVET in Malaysia has
concentrated on the MSIC’s 17 critical areas to boost national
income. Apart from that, education in Malaysia is seen to have
strengthened the field of TVET through the development of
TVET institutions that enable students always to choose edu-
cational pathways based on their appropriate interests and

achievements as measured by assessments at each main level,
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namely primary, secondary schools, upper secondary schools,

level 6, and matriculation. Besides,

ACKNOWLEDGEMENT

The authors wish to acknowledge the work and dedication to

the Ministry of Higher Education under the Konsortium Kece-
merlangan Penyelidikan (KKP/2020/UUM-UKM/9/3) and
the Fundamental Research Grant Scheme (FRGS/1/2020/
SSIo/UKM/02/15) for supporting this study.

REFERENCES

1.

»

Ab. Rahim, B. & Ivan Hanafi. 2007. Assessing Employability Skills of Tech-
nical-Vocational Students in Malaysia. Journal of Social Sciences. 3 (4), 202~
207.

Ahmad, H. (2015). Leadership in TVET for the 215t Century: Challenges,
Roles, and Characteristics. Procedia—Social and Behavioral Sciences. 195,
1471-1476.

Asian Development Bank, 2006. Annual Report. Manila, Philippines.
Audu, R., Kamin, Y. B. & Balash, F. (2013). Technical Vocational Education:
As a Veritable Tool for Eradicating Youth Unemployment. International
Organization of Scientific Research Journal of Humanities and Social Science.
8(2), 10-17.

Axmann, M. (2004). Facilitating labor market entry for youth through enter-
prise-based schemes in vocational education and training and skills develop-
ment (No. 995037790002676). International Labour Organization.

Beute, N. & Matlala, M.E. 2007. Ways Of Increasing The Pool Of Technol-
ogists And Engineers, And The Role Of The Teacher In-Service Training
Program (Tisp) In The Field Of Technology And Engineering : A South
African Approach, Meeting the Growing Demand for Engineers and Their
Educators 2010-2020. International Summit 2007 IEEE, pp 1-9.

Che Rus, R., Ruhizan M.Y., Faizal Amin N.Y., Mohd Bekri, R. & Irwan,
M.L 2015. Skilling for Job: A Grounded Theory of Vocational Training at
Industrial Training Institutes of Malaysia. Procedia—Social and Bebavioral
Sciences. 204, 198-205.

205



IO.

II.

I2.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Chua, J. H., & Jamil, H. (2012). Factors Influencing the Technological
Pedagogical Content Knowledge (TPACK) among TVET instructors in
Malaysian TVET Institution. Procedia—Social and Behavioral Sciences. 69,
1539-1547.

Department of Prime Minister. 2012. The Malaysian Economy in Figure 2012.
Malaysia: Economic Planning Unit.

Department of Statistics Malaysia. 2018. Department Of Statistics Malaysia
Annual Report 2018. Ministry of Economic Affairs: Putrajaya, Malaysia.
Economic Planning Unit, Department of Prime Minister. 1995. Seventh
Malaysia Plan 1996 to 2000. Putrajaya.

Economic Planning Unit, Department of Prime Minister. 2003. Eighth Malay-
sia Plan 2001 to 2005. Putrajaya.

Economic Planning Unit, Department of Prime Minister. 2010. Tenth
Malaysia Plan 2011 to 2015. Putrajaya.

Economic Planning Unit, Department of Prime Minister. 2015. Eleventh
Malaysia Plan 2016 to 20z0. Putrajaya.

Engineering Technology Programme Accreditation (ETAC), Board of Engi-
neers Malaysia (BEM). 2019. Engincering Technology Programme Accredita-
tion Standard 2019 Manual Book. Kuala Lumpur: Malaysia.

Haas, A. R. (1999). Trends in articulation arrangements for technical and
vocational education in the South East Asian region. Melbourne, Australia:
RMIT University. Retrieved from http://www.unevoc.unesco.org/ filead-
min/user_upload/pubs/rmitgg.pdf.

Institute of Labour Market Information and Analysis (ILMIA). 2018. Lapo-
ran Akhir Kajian Pembangunan Pelan Induk Kebangsaan Latiban Teknikal
dan Vokasional Ke Arah Negara Maju. Kuala Lumpur.

International Labour Office (ILO). 2018. The World Employment and Social
Outlook: Trends 2018. 1LO Publications: Geneva, Switzerland.

Ismail, A. & Abidin, N.Z. 2014. Issues and Challenges of Technical and
Vocational Education and Training in Malaysia Towards Human Cap-

ital Development. Middle-East J. Sci. Res., 19 (Innovation Challenges in
Multidiciplinary Research & Practice). 07-11, 2014. DOI: 10.5829/idosi.
MEjSI.2014.19.icmrp.2

Johanson, R. K., & Adams, A. V. 2004. Skills development in sub-Saharan
Africa. The World Bank.

Lam, K.W & Hassan, A. 2018. Instructional Technology Competencies Per-
ceived by Technical and Vocational Education and Training (TVET) Stu-
dents in Malaysia. International Journal of Academic Research in Business and
Social Sciences. 8(5),343-366

Lim, H.E. & Mustafa, M.M., 2013. Effectiveness Of Industrial Training In
Improving Students’ Generic Skills. International Journal of Business and
Society. 14(3), 368—37s.

Majumdar, S., 2011. Emerging Challenges and Trends in TVET in the
Asia-Pacific Region. Rotterdam/Boston/Taipei: Sense Publishers.

206



24.

25.

26.

27.

28.

29.

30.

32.

33.

34

35.

36.

37

Malaysia Board Of Technologists (MBOT). 2017. Draft Technology And
Technical Programme Accreditation Manual 2017. Putrajaya.

Mohd Amin, J. B. 2016. Quality assurance of the qualification process in
TVET: Malaysia Country. In: TVET @Asia, issue 7, 1-12. Online: http://
www.tvet-online.asia/issue7/mohd-amin_tvet7.pdf.

Muhammad Khair, N., Sarimah, I, Dayana Farzecha, Ali., Ahmad Nabil
M.N. & Mohd Safarin, N. 2016. Framework for Project-Based Learning
(PjBL) in Providing Real-World Experience for Electrical Engineering Stu-
dents. The 1st International Virtual Conference on Multidisciplinary Method
and Model.

Nur, Y. E A., Ruhizan, M. Y., & Bekri, R. M. (2015). Learning Transfer

in National Occupational Skill Standard (NOSS) System and Workplace
Learning: How Training Design Affect it?. Procedia—Social and Bebavioral
Sciences.174, 156—163.

Obwoge, M.E., 2016. The Dilemma of the TVET Teacher in Developing
Countries in the 215t Century. IRA-International Journal of Education &
Multidisciplinary Studies. 3(3). 342—346.

Ogwa, C.E., 2015. Enhancing the Use of Instructional Facilities in Techni-
cal Colleges for Qualitative Skills Acquisition in Nigeria. Information and
Knowledge Management. s (10), 88-92.

Pemandu Padu TVET Lab Study. 2014. Malaysia Education Blueprint
2015—2025 (Higher Education). Putrajaya: Malaysia.

Pang, C.L., 2011. Key Reforms in Revitalising Technical and Vocational Edu-
cation and Training (TVET) in Malaysia. Regional Conference on Human
Resource Development Through TVET as a Development Strategy in Asia.
Colombo Sri Lanka.

Paramasivama, S. & Muthusamy, K., 2012. Study of Critical Success Factors
in Engineering Education Curriculum Development Using Six-Sigma Meth-
odology. Procedia—Social and Behavioral Sciences. 56 (2012 ) 652—661.
Ramlee Mustapha & Ramziah Husin. 2002. Perancangan pendidikan untuk
pembangunan sumber manusia dalam era globalisasi dan k-ckonomi. Jurnal
Teknologi. 37(12),47-56.

Rockart, F, 1979. “Chief executives define their own data needs,” Harvard
Business Review Issue. 57, 81-93.

Sulaiman, N.L., Mohd Salleh, K., Mohamad, M.M. & Lai, C.S. 2015. Tech-
nical and Vocational Education in Malaysia: Policy, Leadership, and Profes-
sional Growth on Malaysia Women. Asian Social Science. 11 (24), 153-161.
Technology and Technical Accreditation Council (TTAC). 2019. Technol-
ogy And Technical Programme Accreditation Manual 2019. Malaysia Board
Of Technologists (MBOT): Putrajaya.

Umar, L. Y. & Maaji, A. S. 2010. Repositioning the Facilities in Technical
College Workshops for Efficiency: A Case Study of North Central Nigeria.
Journal of sSTEm Teacher Education. 47(3), 1-9.

207



38.

39-

40.

41

42.

UNESCO. 2016. Recommendation Concerning Technical and Vocational
Education and Training (TVET) 2015. Paris, France: UNESCO.
UNESCO. 2014. 2014 Education For All (EFA) report: Teaching and Learn-
ing for Development. United Nations Educational, Scientific, and Cultural
Organization. Publication: France.

European Union. 2017. Vocational education and training for inclusive growth
in development cooperation.Publications Office of the European Union, 2017.
World Bank. 2011. The World Bank Annual Report 2o11: Year in Review. The
World Bank: Washington, DC. Rezrieved From https://openknowledge.
worldbank.org/handle/10986/2378 License: CC BY 3.0 IGO.”

Yaakob, H., 2017. Technical and Vocational Education & Training (TVET)
Institutions

Towards Statutory Body: Case Study of Malaysian Polytechnic. Advanced Journal

43.

44.

of Technical and Vocational Education. 1 (2), 07-13.

Zaharim A, Md Yusoff Y, Omar M.Z., Mohamed A., Muhamad N., Musta-
pha R. 2009. Engineering Employability Skills Required By Employers In
Asia. 6th WSEAS International Conference on Engineering Education (E.E.
‘09). 2009, 195-201.

Zain, Z. M. (2011). TVET in Malaysia.

Retrieved from: http://dspace.unimap.edu.my/dspace/bit-

stream/123456789/7186/1/ TVET %20in%20Malaysia.pdf

208



Simulation Pedagogy in Action
—Challenges and Possibilities

Marianne Terds & Jorma Jokela

ABSTRACT:

This chapter explores the intersection of pedagogy and health
care simulations, reflecting the evolving landscape of simulation
technologies in education. Simulations, crucial in health care
for both students and professionals, aim to replicate authentic
work scenarios, fostering skills, competencies, and interprofes-
sional collaboration. The text outlines various types of simu-
lation, including computer-based, live, simulator-based, and
those employing virtual and augmented reality. It delves into
the concept of simulation pedagogy and examines different
pedagogical models. Additionally, it discusses the use of Kolb’s
experiential learning theory, acknowledging both its signifi-
cance and criticism. Ethical considerations and pedagogical
dilemmas surrounding simulation authenticity, fidelity, and par-
ticipant engagement are explored, with a focus on the delicate
balance between deception and realistic professional practice.
The chapter concludes by presenting three examples of simula-
tion scenarios in health care education, showcasing their diverse
applications and the challenges associated with transitioning to
virtual simulations, especially in the context of the COVID-19
pandemic. Overall, the chapter advocates a thoughtful integra-
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tion of pedagogical principles and ethical considerations in the

design and implementation of health care simulations.

KEYWORDS

Simulations, health care, pedagogical models, pedagogical di-

lemmas

INTRODUCTION

Various types of simulations are increasingly used to study
expertise in health care. In health care, one often needs to work
in busy and critical situations, which requires skills and compe-
tencies as well as efficient and safe cooperation between differ-
ent professional groups. Simulations are learning situations that
mimic authentic work situations that students may encounter
in working life. They are used for learning the skills and com-
petencies students will need in professional life, but also for
continuous learning for professionals and for the development
of practices. Simulations have been proved to be good oppor-
tunities for students to practise within their scope of practice,
think critically, solve problems, use clinical reasoning, engage in
multi-professional cooperation and care for diverse patientsin a
non-threatening, safe environment (Jeffries, 2005). We perceive
simulations as an umbrella for various kinds of learning situa-
tion in which learning is mediated via different materials and
technological tools.

There are usually three different types of simulation: comput-
er-based simulations such as learning decision-making in health

care; ‘live” simulations such as encountering so-called ‘standard
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patients’ or actors simulating a situation; and simulator-based or
mannequins as used when learning to encounter patients with
pain (e.g., Banks & Sokolowski, 2011). The simulator is a com-
puter programmed to react to different doses of painkillers that
students can use. In recent years, a fourth type of simulation has
become popular employing virtual reality (VR) and augmented
reality to enhance the authenticity of the learning situation (Sca-
varelli et al., 2021).

The development of teaching technology is rapid. Benots-
mane et al. (2019) name some of the newest elements such as
artificial intelligence and robotics besides simulations. They also
see simulations as a learning and evaluation method that uses
pedagogical solutions, and refer to simulations as an interac-
tive process of social, technological and other material-symbolic
tools, where the participants practise the skills needed in their
work (see also Teris et al., 2013).

Pedagogy is a fuzzy concept. It can be approached from a nar-
row perspective representing a pedagogical approach like Mon-
tessori pedagogy or from a broad perspective such as early child-
hood pedagogy. We can also approach pedagogy as an abstract
general concept or as a practical one referring to teaching, learn-
ing and assessment practices as didactical practices. In general,
pedagogy means ‘the art and science of teaching and learning’
and how we think, talk and act about it (cf. Beetham & Sharpe,
2020). In the same line, we can say that simulation pedagogy
means how we teach and organise the simulations in a way that
enables the learning of new knowledge and practices. Further-
more, Beetham and Sharpe (2020) state that we need to rethink
pedagogy in the digital age, reflecting on how different digital
tools and platforms are used in teaching and learning practices.
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They perceive ‘design for learning’ or ‘learning design’ as a holis-
tic process of organising teaching and learning with technology.
They refer to Lewin et al. (2018, p. 2) who see it as ‘a formal
process for planning technology-enhanced learning activities,
usually supported within a community where designs and ideas
can be shared and re-used.

The aim of this chapter is to examine health care simulations
from the point of view of pedagogy in simulations. They have
already been used for decades in health care, but very often the
focus has been on the development of technology, partly because
the technology has opened up new possibilities for simulations;
however, in recent years more attention has been given to learn-
ing and pedagogy used in simulations. In a scoping review, Poi-
kela and Teris (2015) identified learning theories and pedagog-
ical models used in simulations and concluded that learning
was conceptualised in different ways, such as simulation-based
learning, simulation as a teaching and learning strategy or simu-
lated learning. Furthermore, various learning theories were used,
mostly, experiential learning by Kolb and problem-based learn-
ing to understand the complexities of learning in simulations.

Interestingly, Erlam at al. (2017) state that simulation is not a
pedagogy and declare that it is an immersive teaching/learning
platform. We also see that it is a rather complex tool and method
for learning skills and competencies. There seem to be some who
advocate simulations as an overall tool for learning and who
believe that everything can be taught via simulations. However,
we take a more critical stance and argue that using simulations
needs to be pedagogically grounded. Teachers need to take into
account the subject of learning that is what is the content of
learning. The object of learning refers to why this content needs
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to be learned and by whom meaning who are the learners and
lastly how the simulation needs to be implemented. These are

called the didactical questions of teaching.

PEDAGOGY IN SIMULATIONS—THEORETICAL
UNDERPINNINGS

Erlam et al. (2017) name three instructional design principles
based on educational theories: behaviourist such as rotate learn-
ing and repetition, cognitivist such as observational techniques
and bootstrapping, and the constructivist principle such as
new habit formation through experience. We would like to add
a fourth one: the socio-material principle such as learning in
multi-professional teams. Different instructional design princi-
ples are seen in various pedagogical models used in simulations.
We perceive pedagogy in simulations as a cross-section of three
different aspects that are intertwined: a tool and a method as
well as pedagogical and didactical principles used in simulations.

One frequently used pedagogical model is a process model
by Dieckmann (2009). In this model, the simulation is divided
into seven modules: setting intro, simulator briefing, theory, sce-
nario briefing, scenario, debriefing and ending. In the briefing
phase, the participants of the simulation are given information
about the scenario. Typically, the participants are given the same
amount of information as in real-life situations, which encour-
ages them to seek more information by asking questions. After
the briefing, the participants act in a scenario, which can vary
from meeting a patient experiencing fear before surgery to
encountering a patient with breathing difhculties. A scenario

can last from a short encounter to a longer more complex situ-
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ation, depending on the content and the aim of learning. In a
debriefing phase, the participants can reflect on their learning
with the group. In some cases, other people may follow the sce-
nario via videos.

The model was later developed further by Keskitalo (2015,
p- 66). In the model, she separated the measures taken by the
teacher and the student in different phases of the simulation
exercise. In addition, she combined the process model with Aus-
ubel’s meaningful learning theory and socio-cultural approach.
Her model consisted of elements such as pre-actions, introduc-
tion activating prior knowledge, setting the ground, simula-
tor and scenario briefing familiarisation, scenarios guiding and
participation, debriefing facilitating and reflection and post-ac-
tions. This model has a total of 14 cornerstones, so it is obvi-
ously complex and needs to be carefully planned when used in
simulation teaching.

Poikela (2017) invented a model based on trialogical learn-
ing by Hakkarainen. Her model takes into account the par-
ticipants, the object of learning, the tools used in simulations,
and the collaborative knowledge creation. The model shows a
learning process that ranges from quiet to explicit, depending
on the stage the learners have reached in their learning process.
This means that the learning process is an open system. Quiet
and explicit learning covers socialisation, outsourcing, combin-
ing, and internalising. Knowledge flows in from various sources,
such as social media, newspapers, scientific articles etc. The envi-
ronment makes learning progress towards knowledge creation
(Poikela, 2017).

Poikela and Teris (2015) found out that different learning
theories were used in simulations, but most frequently Kolb’s
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experiential learning (ELT). This can reflect that simulations
are complex learning situations that need to be approached from
different angles and that various learning theories highlight dif-
ferent aspects of learning. Kolb’s graphical model forms a cycle
from a concrete experience through reflection on experience and
conceptualisation of learning to experimentation (Kolb, 1984).
Simulation technologies are playing an ever-increasing role
within simulation centres or in classrooms (Poore et al., 2014).
ELT as a comprehensive theory of learning seeks to provide a
foundation for effective instruction/design that goes beyond
learning outcomes and secks to focus students on discovering
what specific processes enhance their learning abilities individu-
ally (Kolb & Kolb, 2005). Within ELT, the notion that the pro-
cess of learning is a skill and not merely contained in a specific
subject domain is at its foundational core.

Kolb’s theory has also received criticism. Bergsteiner, Avery
and Neumann (2010) state that Kolb’s basic model reveals fun-
damental graphic syntax errors, fails to meet modellers’ graphic
sufficiency, and has categorisation and definitional problems
relating to learning activities and typologies, among other
things. Researchers propose guidelines for recasting the model
with a view to overcoming weaknesses, guiding future research
and theory development, and starting to integrate the disparate
field of experiential learning (Bergsteiner et al., 2010).

According to Howard and Marshall (2019), ELT contends
that learning is gained through experience. ELT is still widely
discussed to this day. Given the recent rise of simulation train-
ing and VR that offer participants a life-like and in some cases,
immersive experience, ELT could be argued to have gained a

higher degree of relevance in simulation training. The possibility
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that one may be able to learn from simulations and VR experi-
ences could lead to a shift in the current educational paradigm

of teaching/learning.

PEDAGOGICAL DILEMMAS AND ETHICAL
QUESTIONS RELATED TO SIMULATIONS

There are some pedagogical problems and dilemmas that we
have identified in relation to simulation training that a teacher
using simulations needs to consider. Yaffe and Maskit (2010, p.
94) see pedagogical dilemmas as “problems that do not have
one definite solution: one might describe them as problems that
provoke more discussion and have several solutions.” They con-
tinue that “Every dilemma had at least two horns and there was
often a tension between those two horns.”(p. 98). Many of the
pedagogical dilemmas in simulations are connected to ‘how real’
they are. In other words, their closeness to authentic work prac-
tices and situations. Simulation educators identify that simula-
tions are somewhere ‘between the real and unreal’ (Calhoun et
al,, 2015), which could cause pedagogical dilemmas concerned
with authenticity v. simulated situation, fidelity v. manipulation,
deception v. the actual practice, and suspension of disbelief v.
willingness to engage,

The authenticity of a simulation scenario has been discussed
frequently since the method was first used. On the one hand,
the closeness to actual work practices is a great benefit of simu-
lation training, as Rooney and Nystrom (2018, p. 55) write, “the
more real the better”. On the other hand, the aim of a simula-
tion scenario is to learn something needed in work practices, and

as Rystedt and Sjoblom (2012) state, simulation is a practice in
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its own right. Another question is, what does a teacher want to
transfer from working life to simulations? As Langemeyr (2012)
pointed out, not only the good practices were transferred but the
students in her study showed stereotypical and hierarchical atti-
tudes during the scenario. She wrote: “Since work process knowl-
edge cannot be appropriated without acting within certain roles,
the method of simulation-based learning must be improved by
critical reflections on stereotypes of authorities, leadership and
gender roles—especially when they are rather instinctively, not
consciously reproduced.” (Langemeyer, 2012, p. 20)

Another, heatedly discussed dilemma is related to the fidel-
ity in a simulation scenario. Fidelity is thought to be increased
by increased use of technology, but this is a narrow perspec-
tive. Fidelity is important. In other words, how loyal or accu-
rate the scenario is or needs to be in relation to authentic work
practice and how much a scenario can be manipulated in order
to enhance students’ learning. Aarkrog (2018, p. 1) wrote: “The
degree of fidelity should be adjusted to the students” practical
experiences in order to optimise their learning process. Lower
degrees of fidelity may have a positive impact on developing cre-
ative thinking and reducing the students’ anxiety.” Her state-
ment takes the learning process as a starting point when plan-
ning simulation training. This is of particular importance in
emotionally difficult simulations. Konkola (2018) stated that
having enough information in the briefing phase is especially
important to reduce students’ anxiety.

A third dilemma, also heavily debated over the years, is the
willingness to participate in simulation and ‘suspension of disbe-
lief” (see Herrington et al., 2003) v. reluctance and doubt about
participation. The participants need to believe that the scenario
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is ‘real’ and they need to willingly participate in it, for example,
to take different professional roles in the simulation. This has
also to do with the sense of control v. freedom, i.e. how much
freedom the participants feel they have to act in the scenario
instead of the feeling of control when the other participants are
following the performance.

In connection with dilemmas, there are some ethical ques-
tions in relation to simulation training. Calhoun et al. (2015,
p- 163) discuss the concept of ‘deception’. They state that sim-
ulations are “...modulations where there is no clear agreement
or knowledge among participants regarding the ground rules
of the activity. In simulation, the concern is about the lack of
agreement or consent.” Educators need to carefully consider if
deception is necessary and find a balance between deception
and realistic learning experience. Teachers using simulations
need to consider this and carefully plan their simulation to fol-
low ethical rules to increase patient safety, minimise errors and
promote learning, For example, simulation training may have
an impact on the self-image of the participants, especially, if the
participant is acting in a way that is not correct or if the partic-
ipant makes mistakes. The teacher needs to ensure that the sim-

ulation is a safe space for learning for the participants.

EXAMPLES OF SIMULATIONS

Next, we will give three different examples that have been used in
simulation training in health care education for nurse students in
Laurea University of Applied Sciences in Finland. The first exam-
ple shows how a simulation was implemented virtually during

the COVID-19 pandemic. At extremely short notice, the corona-
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virus crisis has given rise to a whole new need to be able to learn
in an agile manner and teach skills online and long-term without
compromising the quality of the progress of studies or the teach-
ing of nursing students. There are no good, comprehensive solu-
tions to this. Distance education, or at least hybrid education,
i.e. combined distance and face-to-face education, is expected
to continue in higher education institutions for a long time. In
late spring 2020, Laurea University of Applied Sciences began a
course of study in supplementary studies in nursing education,
at the end of which a simulation exercise combining the issues
taught in the course was carried out. The teachers involved in the
course decided to carry out the simulation exercise virtually. The
virtual simulation was implemented using the Zoom web tool.
Moving the simulation exercise to Zoom required teachers to
have an accurate and comprehensive script of the course, stages,
and roles of the entire simulation process. (Jokela et al., 2020.)
The second example focused on knowledge about different
wounds and their care process. In addition, the purpose of the
simulation was to consider the sustainable development/carbon

footprint of wound care.

EXAMPLE |

Description of the scenario: A patient called Taru Lehtinen
arrived at the update clinic yesterday suffering from fever and
shortness of breath. She developed a fever about a week ago.
At the doctor’s office five days ago, she was told to rest and
take antipyretics because of a viral infection. Now it was get-
ting worse. In the emergency department, her blood levels of
inflammation were high and the lung scans showed clear find-
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ings suggestive of pneumonia. Blood cultures were taken two
times. Antimicrobial treatment was started intravenously three
times a day. She received the first dose at 0o:30 and the sec-
ond at 8.00. At 8.00 a.m., her blood oxygen levels were almost
normal, the temperature was 38.6, blood pressure was 130/76,
vascular heart rate was 9o regular. The breathing rate was not
measured. The room-mate rang the bell because she noticed that
the patient was confused. The subject of the simulation exercise
was the identification of sepsis and/or septic shock developing
in the patient.

The objectives of the exercise were to identify the symptoms
of septic shock, to know the key initial care, to call the doc-
tor in accordance with the Identify, Situation, Background,
Assessment and Recommendation (ISBAR). ISBAR involves,
for example, how situation of the patient has changed show-
ing situational awareness and how teamwork is implemented.
In the first phase, at the beginning of the exercise, the key issues
of sepsis and septic shock were discussed together. This refers to
the development of sepsis and septic shock and reactions in the
body, changes in the patient’s condition and assessment of the
patient’s condition using the Airway, Breathing, Circulation,
Disability, Exposure (ABCDE) method. Assessment of the need
for the treatment and initiation of treatment were focused on in
the exercise. In addition, the ISBAR reporting guidelines were
reviewed. This exercise preparation section was implemented
as a PowerPoint presentation and discussion. Thereafter three
volunteer students were requested for the simulation scenario
exercise, two for the role of nurse and one for the role of nurse
student. Thus, during the exercise, students had to think about
situational management and the distribution of tasks. Other
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students who were observing the exercise were given their own
topics to observe in pairs, namely: situational awareness, the
consistency of action, medical care, ABCDE, ISBAR, thinking
aloud, teamwork, and patient guidance. While sharing the roles
of observers, the three students acting in the simulation exer-
cise were briefly moved to a separate virtual room with Zoom’s
Breakout Room function to plan their activities as a group. An
instructional discussion with the participants was conducted as
a debriefing of the simulation. From the point of view of peda-
gogical models, this simulation used modified Dieckmann ele-
ments: theoretical bases of the scenario, briefing of the scenario,
scenario exercise, observation, debriefing and ending.

Students were asked for feedback via chat at the end of the
online simulation exercise. Student feedback on online simula-
tion was mostly positive, which reflected students’ willingness
to participate in the simulation. According to them, the simu-
lation worked well remotely. As a development topic, students
mentioned how to make the patient’s monitor and measure-
ments more visible. Students found online simulation much
more challenging than the traditional way of simulating because
there was no actual patient. This can be understood as decreas-
ing the authenticity and fidelity of the simulation. In addition,
they thought that there was no group pressure to do simulation
exercises, which may decrease anxiety in the simulation. Every-
one was taken into account in the debriefing phase and everyone
was allowed to give their own opinions about what had hap-
pened. In addition, those who experienced the online simula-
tion as comfortable experienced it as a variation in relation to
regular distance training, and they thought that the implemen-
tation was successful. (Jokela et al., 2020.)
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EXAMPLE Il

The simulation of wound care simulates different areas of care,
such as aseptic activity, interaction between the patient and
nurse, and attention to sustainable development in wound
care. These three areas have been considered cross-cutting areas
in various wound care simulations, simulation exercises for leg
wound cleaning and wound dressing replacement. The aim of
the simulation was to clean the patient’s leg ulcer and place the
wound dressings on top of it. The purpose of the simulation
was to consider the sustainable development/carbon footprint
of wound care.

The specialist-specialisation training in wound care was
designed as a further education for healthcare professionals such
as nurses, midwives, paramedics and podiatrists. The education
was aimed at those already working to promote their continuous
professional development. The training was divided into two
main sections: clinical competence in evidence-based wound
care (including various wounds and their treatment principles,
wound healing, its evaluation and documentation, the wound
patient’s quality of life and self-care support, 20 credits) and
guidance on development of evidence-based wound care exper-
tise (including wound care quality management and effective-
ness and wound care development in the work community, 10
credits). In this simulation, some participants acted as a patients
with masked wounds. The wound care was performed by other
participants in pairs. The scenario was a so-called low-level
simulation and was not video-recorded. The observer-partici-
pants were given their own evidence-based wound care areas

to observe, but each was given the task of observing, among
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other things, from the perspective of sustainable development,
the provision and use of wound products and treatment equip-
ment in the context of wound care. The training combined dis-
tance and contact teaching.

This simulation used the model by Keskitalo (2015). The model
distinguishes measures taken by the teacher and the student at
different stages of the simulation exercise. In the first phase, the
teacher focuses on the selection of resources and an appropriate
training scenario suitable for the target group, while the students
become familiar with the content to be studied. In the introduc-
tory stage, the teacher introduces the topic of the course and the
key concepts, informs about the course organisation and intro-
duces the learning objectives, and the students activate their
pre-knowledge and experiences related to the simulation exer-
cise. In the simulation and scenario orientation phase, the teacher
introduces the scenario and the objectives, roles, rules, required
actions and necessary decisions in general, while the students are
supposed to familiarise themselves with the simulation environ-
ment and the simulated case, their practice roles and set their
individual goals. During the scenario, the students practice in the
scenario, applying their knowledge and skills, while the teacher
directs and observes the students’ activities. In the debriefing or
feedback phase, students evaluate and reflect on the learning pro-
cess and the information and learning environment applied in
it in a holistic way, setting new learning goals based on it. The
teacher guides the reflection of the students, providing individual
guidance and feedback. Asan after-action, the students integrate
new knowledge and skills in a real-life operating environment or
in a new simulation scenario and the teacher evaluates the learn-

ing process. (Kalalahti, 2016.)
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EXAMPLE Il

This simulation continues the wound care simulation so that
the purpose was that the participants learn to teach colleagues
at workplaces about evidence-based wound care. In addition,
the participants were using simulation pedagogical principles in
doing so. The simulation combined an expert lecture and wound
care simulation. In this way, students were more motivated and
committed to participating in the expert lecture. The simulation
was prepared either by the teacher or small groups of students.
The students designed the simulation and they needed to con-
sider simulations from the perspective of simulation pedagogy.
For example, the aim of teaching, the content of simulation,
the target group and the level of simulation needed to be taken
into account.

When thinking about experiential learning, Kolb’s (Kolb &
Kolb, 2009, p. 299) cycle of experiential learning is often used,
based on four stages: concrete experience, reflective examina-
tion, abstract conceptualisation, and active experimentation.
The model describes well the alternation between the experi-
ence and its structuring (reflection). The model has also been
used to emphasise the importance of theoretical knowledge in
structuring experiential learning. In this simulation, the partic-
ipants had several, concrete experiences of wound care, but they
needed evidence-based theoretical knowledge about it and the
expert lecture provided it. Simulation was an active experiment
putting theoretical knowledge into action, and reflecting on it
at the end, in the debriefing stage.
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CONCLUDING REMARKS

This chapter has focused on health care simulations from the
point of view of the pedagogy used in simulations. Simulations
have been used for years to mimic work situations and to teach
health care students the skills and competencies they need in
working life. The rapid development of technology has both its
pros and cons. In addition, technological development increases
the complexity of simulations. On the one hand, it may increase
the authenticity and fidelity of simulations, but on the other
hand, pedagogy can lag behind technological development.
However, educators have taken up this challenge and devel-
oped different pedagogical models and principles for simulations.
We have presented some of them in this chapter. We see that sim-
ulations can be powerful tools for learning professional practices
for nursing students, and they can be tools for continuous learning
for professionals. However, simulations need to be embedded in
pedagogical principles, and when planning simulations educators
need to consider both pedagogical dilemmas and ethical ques-
tions that the simulations may provoke. The simulation level may
alter depending on the objective of learning, the content and sub-
ject matter of learning and the target group. Different pedagogical
models and principles may be used accordingly. Simulations offer

rich material for innovations, research and development.
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