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Virdg Mészdros

Some Explanatory Variables of Dropout in
Technical Higher Education
Institutional and Social Loss

SUMMARY

The focus of my research is the added value
model of technical higher education. I ap-
proached the question from several aspects,
in this paper I present some of the key results
of the study conducted among students who
interrupted or terminated their studies with-
out a degree. I am looking for answers to the
research questions of how dropouts can be
categorized, i.e. from whose point of view it
appears as a loss, and which background fac-
tors causing learning difficulties are crucial
from the point of view of the loss. By turning
the further education situation variable into a
binary one, an institutional loss and a social
loss group became distinguishable. I chose the
logistic regression study to investigate which
educational background factors can affect the
probability of this type of dropout. Among the
results, in addition to the critical subject(s), the
interest in other training areas and the emer-
gence of "alone with the problem" appeared
as a novelty.
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INTRODUCTORY THOUGHTS

My research focuses on the question of what
the determinants of the added value of tech-
nical' higher education are and how they can
be transformed into a model with an educa-
tional aspect, which can be used to identify
the development potential of the added value
of technical higher education. During the re-
search, I will focus on the value creation pro-
cess of higher education itself with a specific
approach, the aim is to map the value creation
elements of the higher education process and
their interrelationships, and to model the value
creation processes. I do not approach value
added from a metric point of view, but I model
it. I define the value added? higher education as
the social value embodied through the values
transferred through the higher education pro-
cess, including individual benefits that support
sustainable development (for more details see
Meészaros, 2021). In my interpretation, qual-
ity does not equate to excellence based on the
positive deviation of certain indicators from the
mean (Brusoni et al., 2014). However, parallels
can easily be drawn with the results of the edu-
cational theoretical work of Babosik-Borosan-
Budainé Csepela (2021), who studied the role
of value awareness in pedagogy. The creators
spectfically mention constructive (both socially

VIRAG MEszARroOs, PhD student, PTE "Education and Society" Doctoral School of Edu-

cation (meszarosvirag72@gmail.com).

324



Tudomdnyos miihely

and individually valuable) life management
targeted at the community-developing and
individual-developing function of pedagogical
activity as the value of pedagogy. In the con-
text of higher education, I call this social and
individual (stakeholder) value, which together
represent the quality and added value of higher
education. I narrowed the focus of the research
to the added value of technical higher educa-
tion, because on the one hand, the responsibil-
ity and role of technical higher education is
prominent from the point of view of sustaina-
ble development, on the other hand, the danger
of innovation/technological competition and
the distancing of education is most evident,
and technical higher education is especially
affected by those who leave without a degree
also regarding. I approached the value-added
research from several angles, and in this paper,
I present some of the key findings from a survey
questionnaire of students who had dropped out
or left education without qualifications.

As a first step, I will describe the research
background that had the greatest impact on
the present sub-research. I will then describe
the research framework, the research questions
and the main characteristics of the question-
naire and the sample used in the research. Af-
ter presenting the research methodology used,
I will present the results and conclude the paper
with a summary of the conclusions.

RESEARCH BACKGROUND

Technical higher education is highly relevant
and has a major responsibility in setting the
sustainable direction of technological develop-
ment (WEL, 2019). The real-world “mindset”
required for STEM education, which has be-
come more valued in our world due to acceler-
ated technological development, and the open-
ness of thinking that is a major determinant of
success (Kun et al., 2002; Brandenburg, 2013),
as well as the interdisciplinary approaches that
are essential across disciplines and fields, repre-
sent new challenges of quality for sustainable
social development. This can be linked to the

fact that the lack of skills and abilities is the
biggest barrier to technological adaptation, ac-
cording to the Future of Jobs Report published
in October 2020°. From the point of view of
the research, it is of great importance how
the Hungarian technical higher education re-
sponds to these needs. Simply put, how to train
“shock-resistant™ technical citizens?

When researching higher education added
value models, two main directions seemed to
emerge: learning results and competence (Har-
vey, 2004; Chingos, 2016; Joniada—Ernesto,
2015) and individual or social advantage (Cun-
ha-Millehr, 2014; Tomlinson, 2018; McMahon,
2017) based model. Domestic practice aims to
implement an outcomes-based model (A shift
in Higher Education, 2014). Similar to my
own approach, researchers approach increas-
ing added value by reducing attrition. More
information on the implementation of this
action plan can be found in the study booklet
published in 2020 by the Education Authority,
Hungarian Equivalence and Information Cen-
tre, edited by Ms Goldfarthné Veres’, which
describes the planned system and operation of
the higher education competency assessment.
One of the results of the research, according
to which “we succeeded in identifying two ge-
neric, short-term competences that are related
to early dropouts: time management and learn-
ing strategy” (Goldfarthné Veres, 2020:7) was
incorporated into my research, albeit with a
slightly different name®.

The research team of the Education Author-
ity, Hungarian Equivalence and Information
Centre regularly publishes its findings in the
Higher Education Analysis Reports, the results
of which in issue I1.3 (2018) are mostly pub-
lished in the field of technical education. It has
been found that the technical field is considered
to be more at risk than the non-technical field
in terms of the proportion of students inter-
rupting their studies without graduation i.e.
dropouts (Harkanyi, 2018). In the same vol-
ume of studies, Hamori (2018) analysed the
social characteristics of students in the field of
engineering, analysing the satisfaction of en-
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gineering and non-engineering students with
certain aspects of their education. According
to the study, students in the technical field were
the least satisfied with two factors: the inspira-
tional power of the lecturers and the lecturers’
attention to the students’ career path. In my
research, I included these factors among the
background factors of learning difficulties and
examined whether these background variables
also occupy such a “prominent” place among
the reasons for drop-out. Szigeti et al. (2021) in
their study Types and Characteristics of Stu-
dent Progression also observed the “diversity”
of students in the STEM field. The aim of the
research is to identify objective and subjective
predictors of dropout and to identify groups
of students who continue their studies. An
interesting finding, also in relation to my own
research, is that one of the three identified clus-
ters (corrective, sliding-postponing, standard),
the corrective experimental one has a char-
acteristic feature of changing specialisation
or institution. This further reinforces my own
definition of drop-out; the phenomenon of re-
engagement needs to be addressed. The other
important finding for STEM higher education
is that sliding-passing students are over-repre-
sented in computer science, engineering, medi-
cine, and natural science courses. A key finding
of the research is that the field of education has
been shown to be the most important predictor
of the higher education career path.

Molnéar and his co-authors summarise the
research of the University of Szeged related
to competence measurement in an article in
the volume of educational studies published in
2021. Among first-year students, the research-
ers examined which competencies or student
background factors most predict student suc-
cess. As a result of the longitudinal studies, the
potential graduation was mostly predicted by
the acquisition of the first 20 credits and the
mother’s education, while at the same time,
reading literacy can be an important supporter
or obstacle to university success. The authors
found that, although problem-solving ability
did not show a correlation with academic suc-
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cess, it was strongly correlated with students’
knowledge acquisition and application and
research skills, which are essential components
for a university degree attainment. As problem-
solving skills are a key factor for 21" century
labour market competences, the researchers
argue that they need further development.

An interesting example is the volume of
studies on STEM (practice-oriented project-
based) education and STEM students, edited
by Sahin in 2015, which focuses on the interna-
tional literature specifically relevant to techni-
cal higher education. It holistically presents an
approach to “addressing” the challenges of 21*
century competencies — critical thinking and
application, interdisciplinary linking to indus-
trial needs — through a Project Based Learning
(PBL) methodology. The work presents a highly
complex presentation of the “STEM SOS”
model, which was created in the USA with the
aim of providing engaging, fun, and effective
teaching of difficult subjects. The model em-
phasises the interdisciplinary nature of STEM
education and devotes a separate chapter to
researching the achievement gap in mathema-
tics and science. Avoiding a presentation of the
PBL method at this stage, I would like to under-
line that the volume of studies contains valu-
able approaches to the pedagogical aspects of
STEM education, the success of which is based
on teacher-initiated and student-led instruction
and lesson completion on the one hand, and on
projects that are sustained throughout the year
on the other. Representing research-based and
socially and economically connected educa-
tion, Hasanefendic and colleagues’ publication
(2015), examining German and Dutch exam-
ples, draws the attention of Portuguese techni-
cal higher education to the integration of short-
term, project-oriented research into short-cycle
education.

Searching among the international publica-
tions of the last two years, I found interesting
articles with a focus on technical higher educa-
tion. Through a technical university project in
Kazakhstan, Jantassova (2021) shows how the
internationalisation of technical higher educa-
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tion could be connected with the development
of competence-oriented and market-responsive
educational programmes and methods, thus
representing a means to increase competitive-
ness. The study by Eshpulatovich (2022), a
professor at the Tashkent University of Textile
and Light Industry, provides recommendations
for the use of software tools in relation to the
development of professional competences. The
features and advantages of some software tools
have been compared along the goal-content-
concept.
(2022), also representing Uzbek higher educa-
tion in his article on improving teaching meth-
ods of the subject “Electrical engineering and
electronics”, draws attention to the importance
of problem-based teaching and the complexity

method-form-assistance Nematov

of the choice of teaching method.

I also find it important to mention two sci-
entific works that represent two Western coun-
tries, Finland and Ireland. Routaharju’s (2022)
research explores how content and key sustain-
ability competences that support the transition
to sustainable development are reflected in the
curricula and subject content and teaching ac-
tivities at the South-Eastern Finland University
of Applied Sciences, School of Technology.
The results show that there is scope for enhanc-
ing both the content of sustainable develop-
ment and sustainability competences, as well
as more structured educational organisation
and systematic guidance on how to integrate
them into curriculum development and teach-
ing could support the transition to sustainable
development.

Gallery’s (2021) PhD thesis highlights the
impact of the labour market in shaping en-
gineering education. It examines the impact
of outcomes-based education on engineer-
ing teachers and engineering education in the
Irish engineering higher education sector. Gal-
lery’s suggestion as an engineering teacher is
that rather than assessment and compliance
with the different ISCED levels, a focus on the
process of engineering identity formation is in
place in the education of the next generation
of engineers, alongside a well-structured sys-

tem of ‘who, what and how to teach’ questions
to train engineers appropriately for the labour
market.

A review of the identified and selected litera-
ture reveals that there are many prominent re-
searchers, both domestic and foreign, working
in the field of quality and added value in higher
education, and that there is a rich, diverse, and
multifaceted conceptualisation.

The research unit, which is the focus of this
paper, will be described in more detail by out-
lining the research objective, framework, and
research questions.

THE AM AND SCOPE OF THE RESEARCH, RE-
SEARCH QQUESTIONS

The results presented in this paper fall under
the umbrella of the sub-research that, deriv-
ing the value-added approach from the lean’
management philosophy, considers dropouts in
higher education as a loss element of the val-
ue-added model, and thus the elements of the
value-added model are inversely approximated
by examining dropouts. In this sub-study, I will
conduct a questionnaire survey among students
who have dropped out of university, to find the
reasons and characteristics of failure along the
lines of student, teacher, institution, and sup-
port networks. It should be stressed that I con-
sider all students who leave their studies with-
out having completed their studies as dropouts.
At the same time, a significant proportion of
such dropouts involve a resumption of studies
within the institution or at another institution.
This is why the question of how to categorise
early school leaving, i.e. from whose point of
view it is a loss, has become a priority for re-
search. Furthermore, it was a research question
which background factors that cause learning
difficulties are determinants of loss.

In response to the relevant research ques-
tions, in my paper I present the categorization
of drop outs as an element of loss, as well as the
exploration of defining explanatory variables,
through which we can better understand the
reasons and factors behind dropping out, and
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thus approximate the components of the value-
added model and identify preventive actions.

I narrowed the research to the three domi-
nant institutions in the 5 clusters of higher edu-
cation in Hungary (broad profile, but different
professional composition from the classical,
large student population), classified by Hrubos
(2012), but with different technical priorities in
terms of location and operational potential.

In order to present my research methods and
results, it is necessary to describe certain char-
acteristics of the survey questionnaire and the
sample, which I will do in the next chapter.

THE QUESTIONNAIRE AND THE SAMPLE

Using the results of previous research, I con-
ceptualised and operationalised (Babbie, 2001)
a possible approach to the added value of tech-
nical higher education. I approached the causes
of academic difficulties along four dimensions
- student, teacher, institution, and support net-
works. In a questionnaire survey conducted
among students who dropped out, I asked the
target group about the personal and official
reasons for the termination of their legal stu-
dent status, the number of semesters spent at
the institution in connection with the relevant
training, the background factors of possible
academic difficulties, their further education
situation, housing during the training and some
characteristics describing the relevant training.
For the personal reasons for the termination
of the legal student status and the background
factors of academic difficulties, I edited a four-
item Likert scale questionnaire (full, critical,
uncharacteristic, no scale at all), with the aim
of eliminating the middle scale value. I left it
possible to give individual explanatory answers
to several questions of the survey questionnaire,
and the non-Likert scale variables - where this
could be interpreted and were equipped with
optional answer types.

The questionnaire was sent via the Neptun
study system in the form of a UNIPOLL? ques-
tionnaire to students who terminated their stu-
dent status at their own request due to other
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compulsory circumstances, with a 5-year time-
frame selected, and the questionnaire was sent
to students affected from 1 January 2015, in the
first semester of 2020. After a few months of
filling out the survey questionnaire, the num-
ber of respondents remained unchanged, so I
asked for the survey questionnaires to be closed
in July and November of 2020.

Importantly, the background factors of
learning difficulty cannot be considered com-
prehensive; the study focused on the elements
that were easy to assess and define, following the
main dimensions of the model. Consequently,
students’ social, cultural characteristics, compe-
tences and motivations are not included in the
study structure. To mitigate this circumstance,
several questions in the survey questionnaire
were marked ‘other’ and were given the option
of a free text response. The analysis of these
questions helps us to go beyond the framework
of our prepared survey structure; it nuances
and enriches it, which I have given space to in a
separate study (Mészaros, 2021a).

The questions of the survey questionnaire
are relevant to the current study and ask about
the situation w_further education and the background
Jactors that make it difficult to study. Two of the
three technical institutions selected produced a
sample of universities that could be evaluated
(n=863), of which the sample for the present
sub-survey is 691 and 625 for the relevant ques-
tions (the number of answers to the first and
second questions now relevant). Observing the
stratification of the basic sample based on the
variable of the reason for termination of the
legal student status:® , the following main find-
ings can be made: a non-representative sample
is a good representation of the basic sample,
but the analytical aspects to follow are the mul-
tifaceted approach and cautious and careful
inferences. The phenomenon of readmission draws
attention to itself.

I adapted the applied research methods to
the research goal, the questions to be answered
and the possibilities offered by the question-
naire survey, which are the subject of the next
chapter.
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RESEARCH METHODS

In examining the relationship between dropout
and educational background factors, the ques-
tion arose whether the background factors that
predict dropout can be identified as causes of
learning difficulties. Since this requires the in-
vestigation of causal relationships, I chose the
method of logistic regression (hereafter: logit).
As a result of the logistic regression analysis, 1
aimed to examine which explanatory variables
significantly increase the probability of drop-
ping out.

As a preparatory step of the logit and for
the purpose of categorising dropouts, the fur-
ther education status'’ was converted into a
binary variable'!, allowing to distinguish be-
tween a group of students who stay in or leave
an institution (institutional loss) and a group
that remains in higher education or leaves
higher education (social loss'?). This made our
study two-dimensional in the sense that we re-
searched the explanatory variables for institu-
tional and social dropout separately. Our aim
is to identify the determinants of learning dif-
ficulties in these groups, which could be useful
for the value-added model.

The logistic regression analysis was per-
formed in the R program. In order to perform
the logistic regression analysis (Hastie et al.,
2009), I selected the most independent and rel-
evant background factors for both dimensions/
groups (institutional, social) based on the corre-
lation between 17 background factors describ-
ing learning difficulties and preliminary cluster
analysis results (Mészdros-Takdcs, 2022'9). 1
examined the correlations using the Pearson’s
correlation. I considered correlations greater
than 0.55, but correlations above 0.6 and 0.7
formed a separate category. My basic princi-
ples were to place the important factors of the
cluster study, and to highlight one of the factors
that are strongly correlated - based on the re-
search background.

For the logistic regression analysis, I used the
previously determined factors of the institution-

al and social analysis as explanatory variables.
The target variable was institutional and social
dropout (binary indicator; with a value of 0 if
no loss occurred, with a value of 1 if dropout
occurred). In the logit study, the institutional
and social (higher education) studies were con-
ducted along three main lines: (1) The values of
the variables (according to the four-point Likert
scale) were treated together. (2) Treating the
values of the variables as separate categories
(according to the scale values). Thus, we could
separately examine the relationship between
the Likert scale attributes of each variable and
the target variable. (3) In the third approach,
the values of the variables were “completely”
and “of decisive importance”, i.e. 1 or 2 of the
Likert scale (“important” group), as well as “not
typical” and “not at all”, i.e. values of 3 or 4
were also treated in a (“not important”) group.
These refinements ensured the understanding
of the results.

Interestingly, due to the categorical variables
included in the study (Likert scale), I was not
able to numerically/percentage-wise deter-
mine the strength of the explanatory variables
(to what extent they increase the likelihood
of dropping out) as reported in Hastie (et al.,
2009)"*. However, the results provide statistical-
ly significant evidence for the explanatory vari-
ables of institutional and social dropout based
on the sample examined, which are presented
in detail in the next chapter.

RESULTS

As a preparatory activity for the causal investi-
gation (the frequency distribution of the vari-
ables of learning difficulties, treated together
with the responses “completely” and “of cru-
cial importance”, is presented in Annex 2), I
examined correlation coefficients between the
factors chosen as important based on the re-
search history (which I will not discuss in this
paper due to focus and scope limitations) for
the institutional and social investigation. This
was necessary because it is a prerequisite of
logit analysis that there should be no correla-
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Table 1: Explanatory variables of the logistic regression

Institutional analysis code Social analysis code
learning methods 2 schedual 1
other field of training 4 other field of training 4
critical subject(s) 7 assessment - requirements 6
assessment system 8 critical subject(s) 7
the teacher was not inspiring 10 assessment system 8
supporting curriculum 12 the teacher was not inspiring 10
I felt alone with my problem 16 supporting curriculum 12
I felt alone with my problem 16
Source: own editing
tion between factors (Hastie et al., 2009). Using  cause the absolute value of their “z” value was

Pearson’s correlation (Appendix 1), only two
factors appeared to be completely independ-
ent: ‘I became interested in another field of
education’ and ‘I felt alone with my problem’.
The other factor was also independent, but I
approximated it with a separate analysis (Mé-
szaros, 2021a).

By wvisualising correlation chains, which
revealed connections similar to those of the
background factors, I tried to extract from the-
se correlation chains those elements that were
both important in the preliminary cluster ana-
lysis and most defining for each dimension. As
a result, Table 1 shows the explanatory variab-
les found to be suitable for logit analysis. The
“code” column contains the research codes
for the background factors that cause learning
difficulties, while the first columns contain short
descriptions of the background factors associa-
ted with the codes.

INSTITUTIONAL LOGISTIC REGRESSION ANALY-
SES

The results of the logistic regression analysis
are presented in Annex 3. The logit test was
first performed by treating the variables togeth-
er, based on the results of which, in the insti-
tutional test, the “critical subject(s)” and “the
teacher was not inspiring” factors were found
to be decisive at the 0.001 significance level, be-
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2- was greater than (Hastie et al., 2009:119-
124). Interpreted differently, I decided with a
99.9% probability that the corresponding co-
efficient was not zero, i.e. that these variables
had a decisive explanatory power in terms of
increasing the probability of dropping out.
The “supportive curriculum” was found to be
a determinant of institutional dropouts with a
probability of 95%.

As an alternative approach, we have sepa-
rated the attributes of the variables. Thus, we
identified the attributes “completely true” (Lik-
ert scale 1) of the variable “the teacher was not
inspiring” as a significant explanatory variable
for dropout with a probability of 99% (0.01
significance level). The “critical subject(s)” at-
tribute “of crucial importance”, i.e. Likert scale
2, showed an explanatory power of 0.05 at the
significance level for institutional dropout, i.e.
a statistically significant increase in the prob-
ability of dropping out. Furthermore, it can-
not be omitted that the attributes of the Likert
scale “critical subject(s)” with a value of 1 also
showed explanatory power at 0.1 level of sig-
nificance.

When we treated the “completely” and
“crucially important” attributes together, we
obtained interesting results. On the one hand
(which was not unexpected based on the ante-
cedents), for both the “critical subject(s)” and
“Instructor was not inspiring” factors, I decided
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with 99% probability that they had explanatory
power for the increase in the dropout probabil-
ity. At the same time, a new explanatory varia-
ble, the variable “learning methods”, appeared,
with Likert scale values of 1 and 2 at a confi-
dence level of 0.95, which could increase the
probability of institutional dropout.

SociaL LoGIsTic REGRESSION ANALYSES

Similar to the previous logic, when the vari-
ables were treated together in the social investi-
gation, based on the results of the logit study, I
decided on the explanatory power of the “time
allocation” factor (i.e. that the target variable
1s not zero) with 99% probability based on the
results of the logit test.

When we examined the explanatory power
of the attributes of the variables, the attributes
“I felt alone with my problem” marked “com-
pletely” and “I became interested in another
field” marked “of crucial importance” as well
as the attributes “time management” with a
probability of 95% were shown to be a factor
increasing the probability of social loss. Note-
worthy is the attributes “I became interested
in another field” and “to a full extent” (Likert
scale 1), for which I decided with 99% prob-
ability that the social dropout coeflicient is not
zero, 1.e. the variable increases the probability
of dropping out of higher education.

When we combined the “important” at-
tributes (“completely true” and “of crucial im-
portance”), a new variable appeared, “critical
subject(s), which shows an explanatory effect
with a significance of 0.1, i.e. with a probability
of 90% strength in relation to social dropout.

In summary, the following were identified
as explanatory variables in the institutional
analysis: “the critical subject(s) , “the instructor was
not wnspiring <, “the supporting curriculum <, and
learning methods ““ were identified as explanatory
variables in the institutional investigation . In
the logit analysis of social dropout, the study
background factors “time schedule”, “I felt alone
with my problem™, ““I became interested in another field*

and “critical subject(s)” were identified as signifi-
cant explanatory variables.

Based on the logistic regression analysis car-
ried out within the presented framework, the
following dimensions and factors represent the
explanatory variables of the (institutional and
soctal) loss of technical higher education based
on the examined sample:

— Student schedule”,

“learning methods”, “someone else became
interested”.

dimension:  “tme

— Teacher dimension: “the teacher was not

inspiring”.

— Institutional dimension: “critical subject(s)”,

“supporting curriculum”.

— Network dimension “I felt alone with my

problem”™.

It can be seen that all four dimensions may
be involved in increasing the likelihood of
dropout. However, I think it is important to
point out that the likelihood of dropping out
of higher education was not found to be influ-
enced by the teacher dimension, while the same
can be said for the network dimension in terms
of institutional drop-out. This could be inter-
preted as a lack of teacher inspiration leading
to dropout, whereas this is no longer an explan-
atory variable for drop-out. The network di-
mension, however, may lead to social loss, while
the likelihood of dropping out of the institution
is not found to increase. The results obtained
can be approached in several ways, and I will
summarise them in the concluding chapter of
the paper, where I will also briefly touch on the
next steps of the research.

FINAL THOUGHTS

To summarise the results, I think it is useful
to start by highlighting a few correlations. It
is striking that “critical subject(s)” s an important
explanatory variable of both institutional and social
loss. These suggest that the subject programme
deserves a prominent place in the value-added
model, and that there are numerous opportuni-
ties for a separate research topic on what we
teach our students. It is noteworthy that this is
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the only common point between the explana-
tory variables of institutional and social loss in
the sample. The likelihood of institutional drop-
outs from the sample us_further increased by the distinc-
twe characteristics of the teaching-learning environment
“the wnstructor was not inspiring™, and the inadequate
quality or quantity of “supporting curriculum” and stu-
dent “learning methods™.

In other words, not higher education, but
based on the investigation, students who are
dissatisfied with the teachers’ inspiring abi-
lity and the supporting curriculum can leave
the institution more typically. Furthermore,
the inadequacy of the student’s learning
methods can increase the likelihood of insti-
tutional dropout. I consider it an interesting
question and part of my further research,
which methods the institutions systemati-
cally use to obtain information about these
important factors revealed by the research,
as well as what they use this information for.
7o what extent does awareness characterise techni-
cal higher education in terms of the teacher’s ability
lo inspire and motivate, the quantity and/or quality
adequacy of supporting curricula, and the effective-
ness of student learning methods? In addition to
“time management” problems, the students
who left higher education drew attention to
two very interesting aspects: “I became inter-
ested in another field” and “I felt alone with
my problem” background factors. Based on
the research conducted on the sample, the-
se factors can increase the probability of
dropping out of the higher education system
and social loss, so they are extremely impor-
tant at the social level. The emergence of “inte-
rest in other areas™ and “loneliness™ as predictors of
social loss is a separate innovation. The importance
of consciously dealing with students who are looking
Jor a way in life, who have become uncertain in terms
of their field of study, and helping these young people
change professions or even institutions as a “positive
dropout phenomenon™ is a great responsibility. Simi-
larly, the importance of strong communities came to
the fore as a result of the research. These factors
can save a student based on the test perfor-
med on the sample.
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It should be stressed that the value-added
model, which is the crown of the research,
should not forget the substitutes, as it would
have been possible to highlight other factors in
the case of strong correlations. The results ex-
tracted from the previous studies in the linked
research series could have influenced the results
of the present study, which is why I consider it
important to have surrogates “at hand” during
the validation of the value-added model. In my
view, this way we do not lose important factors,
including the focus, and we reduce the size of
the model to a manageable size.

The results presented in this paper have
made a significant contribution to the research
synthesis necessary for the construction of a val-
ue-added model of higher technical education.

NoTES

! In the course of my research, I interpret higher edu-
cation institutions providing training in the field of
STEM (technical, natural science, mathematics, IT)
degrees as technical higher education (and related
institutions), which does not exclude the possibility
that the higher education institution also provides
courses in other fields of science.

2 based on the value judgements of the evaluating
stakeholders.

3 According to the report, some key competences will
increase in importance by 2025: critical thinking-
analysis, problem solving, self-management, team-
work, technology use and development.

+,shock resistance” (Boros, Filippov,2020,295), a syn-
onym for adaptability.

> has been prepared under the Hungarian EFOP-
3.4.5-VEKOP-17-2017-00001,

grammes for systemic improvements and acces-

Sectoral ~ pro-
sibility in higher education. The results of the
preparation of the Higher Education Competency
Assessment were presented on 30 January 2020, at
the final conference of the above-mentioned project
by Adam Hamori of the Education Authority, Hun-
garian Equivalence and Information Centre.

6 I have named these background factors time man-
agement and learning methods and they are in-
cluded in the student dimension of the value added

model (author’s note).
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7 Lean management, formalised by researchers at the
Massachusetts Institute of Technology (MIT) in the
US, is a value-added management and development
approach that focuses on increasing the proportion
of activities and resources that add value for custom-
ers and employees, while all resources, activities, that
which does not produce value is unnecessary, and
therefore considered a loss and strives to minimize
them through continuous self-reflection.

8 provides full anonymity

9 there was a question about this in the questionnaire.

10 T transferred to another higher education institution
(1), T am resuming my studies (2), I am not continuing
my studies (3), I am continuing my studies abroad (4).

""" With this research, I have created a value pair of
graduates/interrupted studies, both from an institu-
tional and a social point of view. According to Luh-
mann’s theory, each social subsystem can be defined
in terms of a binary code system (Luhmann, 1990).
Interestingly, Béla Pokol (1991), in his study of profes-
sional institutional systems, writes that the education-
al subsystem has no internal central value dual, and
therefore uses binary codes from external systems,
e.g. the academic subsystem, to assess quality.

12 it can also be called a higher education loss.

13 under editing in the Knowledge Management peri-
odical, expected publication August 2022.

4 the categorical variables of the Likert scale do not
provide the same explanatory power as the discrete
variables. For example, in the study described by
Hastie et al (2009) (Hastie et al, 2009:122-124), a %
increase in the incidence of heart discase was found
for a unit increase in tobacco consumption. In my
research, it is unclear what is meant by a unit increase
— thus, I have refrained from showing a specific per-

centage explanatory power.

REFERENCES

Babbie, Earl (2001): A tdrsadalomtudomdny: kutatds gyakor-
lata [Practices of Social Science Research]. Balassi Kiadd

Babosik, Zoltan
Yvette (2021): Az értéktudatossag szerepe a ped-

Borosan, Livia — Budainé Csepela,
agogiaban [The Role of Value Awareness in Peda-
gogy|. Deliberationes tudomdnyos folydiratt 14. 1. 2021/1,
35-47, DOI: 10.54230/Delib.2021.1.35

Boros, Tamas — Filippov, Géabor (ed.) (2020): Mag-
yarorszdg 2050. Jovdkép a magyaroknak [Hungary 2030
A Vision for the Hungarians/. Osiris Kiadé Egyenstly
Intézet, Budapest

Brandenburg, Robyn (2013): When Their Experience
Meets Ours: Learning About Teaching Through
Reflection and Student Voice Education In: Bran-
denburg-Wilson (eds) Pedagogies for the Future Leading
Quality Learning and Teaching in Higher Education , 13-26

Brusoni, Manuela — Damian, Radu — Sauri, Josep Grifoll
— Jackson, Stephen (2014): The Concept of Excellence in
Higher Education , ENQA ISBN 978-952-5539-73-8
(web publication) ISSN 1458-1051 DOI:10.13140/
RG.2.1.2146.7683 https://www .researchgate.net/
publication/275517704

Chingos, Matthew M. (2016): Instructional Quality and
Student Learning in Higher Education: Evidence from Devel-
opmental Algebra Courses , https://www.brookings.edu/
wp-content/uploads/2016/06/11-common-col-
lege- finals-chingos-technical-paper.pdf

Cunha, M. Jesse — Millehr, Trey (2014): Measuring
Value-Added in Higher Education: Possibilities
and Limitations in the Use of Administrative Data,
Economics of  Education Review, Vol, 42, October
2014, 64-77. http://dx.doi.org/10.1016/j.econ-
edurev.2014.06.001

Eshpulatovich, Ikrom Tursunov (2022): Improving the
Professional Activity of Students of Technical High-
er Education Institutions on the Basis of Electronic
Software Tools, Innovative Technologica Methodical Re-
search Journal, Vol.3 Issue 4, 15-22, ISSN: 2776-0987,
https://doi.org/10.17605/OSFIO/65T4F

Gallery, Richard (2021): Qualitative Study into the Impact
of Outcomes Based Education on Engineering Educators and
Engineering Education in the Technical Higher Education
Sector in Ireland, PhD thesis, https://mural.maynoo-
thuniversityie/ 14869

Goldfarthné Veress, Edit (ed.) (2020): Rendszerszintii fe-
Jlesztések és hozzdférés bovitését szolgald dgazati programok
a felséoktatasban. A felséoktatdst kompetenciamérés tervezelt
rendszerének, miikidésének leirdsa [Systemic Improvements
and Sectoral Programmes to Widen Access in Higher Educa-
tion. Description of the Planned System and Functioning of the
Higher Education Competences Assessment/, https:/ /www.
oktatas.hu/pub_bin/dload/felsooktatas/projektek/
Kompetenciameres_eredmenyek/EFOP345_Kom-
petenciameres_Zarotanulmany.pdf download date:
2021, December 28

Héamori, Adam (2018): A miiszaki képzési teriilet hall-
gatéinak szocialis jellemz6i, Hamori (szerk) [Social
Characteristics of Students in the Technical Train-
ing field, Hamori (ed.)| Felsdoktatdsi elemzési jelentések
IL. évf. 3 sz. 2-6

333



Tudomdnyos miihely

Harkényi, Adam, Maté (2018): Lemorzsolodds a
muszaki képzési tertileten a 2016-os Fels6oktatasi
Palyakévetés kutatas alapjan. In: Hamori (szerk)
[Dropouts in the field of technical training based
on the 2016 Higher Education Career Tracking re-
search| In: Hamori (ed.) Felsdoktatdsi elemzési jelentések
1L évf. 3 sz. 15-18

Harvey, Lee (2004): 200419, Analytic Quality Glos-
sary, Quality Research International, http://www.
qualityresearchinternational.com/glossary/quality.
htm Retrieved 2019, March 1,

Hasanefendic, Sandra — Heitor, Manuel — Horta, Hugo
(2015): Training Students for New Jobs: The role of
Technical and Vocational Higher Education and
Implications for Science Policy in Portugal, Zechno-
logical Forecasting®  Social Change, http://dx.doi.org
/10.1016/j.techfore.2015.12.005

Hastie, Trevor — Tibshirani, Robert — Friedman, Jerome
(2009): Llement of Statistical Learning Data Mining, Infer-
ence and Prediction. Springer Science+Business Media,
LLC 2009, ISBN 978-0-387-84857-0

Hrubos, 1ldik6 (ed.) (2012): Elefintcsonttoronybdl vildgitito-
rony A felséoktatdsi intézmények misszidinak  boviilése,
dtalakuldsa [From an Ivory Tower to a Lighthouse, The
Expansion and Transformation of the Missions of Higher
Education Institutions] http://unipub.lib.uni-corvinus.
hu/948/1/Hrubos_eds_2012a.pdf

Jantassova, Damira (2021): Internationalization of Higher
Education as a Factor in the Competitiveness of a Technical
Unaversity.
tion/342842468_Higher_education_international-

ization_as_a_factor_of_improving_university_com-

https://www.researchgate.net/publica-

petitiveness

Joniada, Milla — San Martin, Ernesto — Van Bellegem,
Sébastien (2016): Higher Education Value Added
Using Multiple Outcomes. Journal of Educational
Measurements vol. 53, no. 3, 368-400. https://doi.
org/10.1111/jedm.12114 , downloaded March 15,
2020

Kun, Agota — Miinnich, Akos — Csukonyi, Csilla (2002):
Egyetemistak cselekvés-, gondolkodas-, ¢és értékbeli
nyitottsaganak jellemzdi. In: Miinnich Akos (szerk)
A jivd vezetdinek jelene. Az egyetemi didksdg karrierépitésének
lélektant hattere) [Characteristics of University Stu-
dents” Openness to Action, Thinking and Values In:
Akos Miinnich (ed.) The present of Future Leaders. The
Psychological Background of the Career Development of Uni-
versity Students)/, ELTE Eotvos Kiadé, Budapest

Luhmann, Niklas (1990): T#e future of democracy . https://
doi.org/10.1177/072551369002600104

334

McMahon, Walter, W. (2017) The Social Benefits of
Higher Education, for Teixeira, PN - Shin, JC (Eds)
Encyclopedia of International Higher Education
Systems and Institutions, https://www.researchgate.
net/publication/285930947_The_social_and_ex-
ternal_benefits_of_education

Mészaros, Virag (2021): A fels6oktatas minésége és a
szabalyozaskomplexitas. In: Birher, N.-Homicsko,
A. O. (szerk): Szabdlyozdskomplexitds [The Quality of
Higher Education and Regulatory Complexity. In:
N.Birher, A, O. Homicsko, (ed.) Regulatory Complex-
ity], Karoli Gaspéar Reformétus Egyetem Allam-és
Jogtudomanyi Kar. Budapest. 185-208

Mészaros, Virag (2021a): A hallgatéi lemorzsolodas
hattértényezéi az inkluziv kivalésag tukrében In-
:Vitéz, Kitti (szerk.) [Background Factors of Student
Dropout in the Context of Inclusive Excellence In:
Kitti Vitéz (ed.)] Inclusive University - here and now Pécs,
Hungary: PTE BTK Neveléstudomanyi Intézet
(2021) 211 p. 185-194., 10 p

Meészaros, Virag — Takacs, Eva (2022- to be released):
Megszuntetett/megszakitott

hallgatéi  jogviszon-

yok, tanulmanyi nehézségek ¢és az Gjrakezdés

Osszefliggésel a miuszaki felsGoktatasban Egy klasz-

terelemzés eredményei [Relationships Between
Terminated/Interrupted Student Status, Academic
Difficulties and the Correlations of Restarting in
Technical Higher Education Results from a Cluster
Analysis], Tuddsmanagement PTE BTK

Molnar, Gydngyvér — Hodi, Agnes — Molnar, D. Fva —
Nagy, Zoltan — Csap6, Bend (2021): Assessment of
First-Year University Students: Facilitating an Effec-
tive Transition Into Higher Education. In: Engler, A.
—Bocsi, V. (eds) Uj Kutatdsok a Neveléstudomdnyban 2020
[New Researches in Educational Science 2020], Magyar
Tudoményos Akadémia Pedagégiai Bizottsag De-
breceni Egyetem BTK Nevelés- és Mivel6déstu-
domanyi Intézet Debrecen, 2021 http://publicatio.
bibl.u-szeged.hu/22950/1/Uj_kutatasok_a_nevele-
studomanyban_2020_11-26.pdf

Nematov, Laziz, Alisherovich (2022): Improvement
of Teaching Methods for the Subject “Electrical
Engineering and Electronics” at Technical Higher
Educational Institutions, In: Berlin Studies Transna-
tional Journal of Science and Humanities vol. 2., no.
1.5. Pedagogical sciences (2022), ISSN 2749-0866
https://berlinstudies.de/index.php/berlinstudies/
article/view/344

Pokol, Béla (1991): A professziotél a professzionalis

Intézményrendszerig. A professzidkat megalapozo



Tudomdnyos miihely

atfog6 struktardkrél [From the Profession to the
Professional System of Institutions. On the Over-
all Structures Underpinning Professions], Szociolé-
giai Szemle 1.1991, 85-102, https://szociologia.hu/
dynamic/2/szocszemle1991/szociologiai_szem-
le_1991_085_102_pokolb.pdf,
2022,01,23

Routaharju, Liisa (2022): Promoting the Sustainability Tran-
sttion with the Content and Competencies Provided by Tech-
nical Higher Education. Master’s thesis https://lutpub.
lut.fi/handle/10024/164231

Sahin, Alpaslan (ed) (2015): A Practice-based Model of
STEM Teaching: STEM Students on the Stage (SOS),
ISBN:978-94-6300-019-2  (e-book)
researchgate.net/publication/296939009_A_prac-
tice-based_model_of_STEM_teaching Stem_stu-
dents_on_the_stage_SOS

letoltés  id6pontja:

https://www.

Szigeti, Fruzsina, Csok, Cintia, Gyéri, Krisztina,
Hrabéczy, Anett, Pusztai, Gabriella (2021): A Hall-
gat6i Elérehaladas Tipusai Es Jellemz6i. In: Engler,
A, Bocsi, V. (szerk) Uj Kutatdsok a Neveléstudomdnyban
2020 [Types and Characteristics of Student Prog-
ress. In: Engler, A. — Bocsi, V. (editor) New Researches
in Educational Science 2020], Magyar Tudomanyos
Akadémia Pedagégiai Bizottsag Debreceni Egyetem
BTK Nevelés- és Muvelédéstudomanyi Intézet De-
brecen, 2021,27-43, http://publicatio.bibl.u-szeged.
hu/22950/1/Uj_kutatasok_a_nevelestudomany-

ban_2020_11-26.pdf

Tomlinson, Michael (2018): Conceptions of the Value
of Higher Eucation in a Measured Market. In: Hig-
her Education 75, 711-727. https://doi.org/10.1007/
$10734-017-0165-6

OTHER SOURCES

Change of degrees in higher education Guidelines for the devel-
opment of performance- language higher education (2014)
https://www.kormany.hu/download/d/90/30000/
fels%C5%91oktat%C3%Al1si%20koncep-
ci%C3%B3.pdf, download date 2018.10 .23.

WEF (2019) The Global Competitiveness Report 2019
http://www3.weforum.org/docs/ WEF_TheGlo-
balCompetitivenessReport2019.pdf , downloaded
on December 5, 2019.

WEF (2020) The Future of Jobs Report 2020 , https://
www.weforum.org/reports/the-future-of-jobs-re-

port-2020 , download date December 15, 2021

335



Tudomdnyos miihely

Appendix 1: Pearson's correlation

Educational background factor Code* | 1 92 3 5 6 7 8 9 10 11 12 13 14 15 16 17
schedual 1
learning methods 2
learning difficulties (I don't understand) 3 0.39 -
other field of training 4 0.03 0.09 0.30
unclear requirements 5 0.31 0.36 0.44 0.20
assessment - requirements 6 0.31 0.34 0.42 0.12
critical subject 7 0.42
assessment system 8 0.35 0.31 0.36
the teacher's professional competence 9 0.18 0.21 0.32 0.16 0.54
the teacher was not inspirin 10 0.25 0.33 043 .5
the teacher did not follow my progress 11 0.28 0.35 043 0.14 .
supporting curriculum 12 0.30 0.34 0.38 0.11 .
learning auxiliaries 13 0.26 0.26 0.31 0.18 0.53 0.50 0.34 0.49 0.54 0.50
modern ICT 14024 028 029 0.18 051 051 0.38 0.53 051 053 0.54
access to student services 15 |0.30 031 035 0.18 050 050 0.37 049 045 049 0.52 0.52 NCIMOGH
I felt alone with my problem 16 |033 043 049 016 044 0.39 043 041 0.35 0.44 0.52 0.38 0.35 0.38 0.48
other 17 0.15 0.11 0.11 0.07 0.18 0.14 0.07 0.17 0.14 0.14 0.17 0.08 0.20 0.14 0.26 0.21 1.00
* abscnce (this s the term in the database) I 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 17
independent variables
Source: own editing based on the R program
Appendix 2: Frequency distribution of study difficulties variables by sample (‘completely’ and ‘crucially
important’ answers logether)
Variables of learning difficulties Sample_1 Sample_2%*
critical subject 61% 55%
schedule 44% 44%
the teacher was not inspiring 46% 40%
learning methods 37% 35%
became interested in a different field of training 43% 34%
assessment - consistency of requirements 42% 34%
I felt alone with my problem 33% 33%
learning difficulties (I do not understand) 38% 33%
assessment system 36% 32%
supporting curriculum 48% 30%
ambiguous requirements 32% 26%
the teacher did not follow my progress 28% 26%
the teacher’s professional competence 19% 24%
modern ICT 23% 21%
learning auxiliaries 17% 18%
access to student services 15% 18%
other 14% 9%

#Sample_2 sorted, variables above 30% highlighted

Source: own editing
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Appendix 3: R programme logistic regression main indicators

Institutional loss variables together variables separately "important" *
assessment
variable codes sig. z value sig. z value sig. z value
H7 0.01 2.897

H7_2 0.05 -2.248

H7_12 0.01 -3.171
H10 0.01 -2.652

H10_1 0.05 2.066

H10_12 0.01 2.796
H12 0.05 -0.984

H2_12 0.05 -1.968

H4_12 0.1 -1.710

* "o the fullest extent” and "of criical importance”

Source: own editing based on the R programme

asscs’zfs‘ngft variables together | variables separately "important" ¥
variable codes sig. z value sig. z value sig. z value
HI 0.01 -2.730
H1_2 0.05 -2.570
HI1_12 0.05 -2.454
H4_1 0.001 -3.531
H4_2 0.05 -2.025
H4_12 0.001 -6.448
H16
H16_1 0.05 -2.215
H16_12 0.1 -1.947

* "to the fullest extent” and "of crtical importance”

Source: own editing based on the R programme
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