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Abstract: This article presents a regression
model to predict preferences between two ba-
chelor’s degrees and four technical degrees for
public high school students. The data analysis
and prediction model aim to identify patterns
and preferences among this group of students
with the goal of understanding how their mo-
tivations or preferences for the next stage of
education align with the profiles most in de-
mand by Industry 4.0, with technological, di-
gital, analytical, and multidisciplinary skills.
For this reason, the analysis carried out using
the prediction model focuses on bachelor’s de-
grees and technical degrees related to compu-
ting. For this study, the necessary information
was collected through questionnaires admi-
nistered to a representative sample of students
from thirty-two different high schools in the
state of Puebla. The results reveal important
trends and key points regarding educational
preferences. This analysis using the prediction
model becomes a useful tool for educators
and institutions responsible for educational
policies for the creation and improvement of
academic programs.

Keywords: Data analysis, Demand profiles,
Industry 4.0, Educational policies.

INTRODUCTION

Throughout their lives, high school stu-
dents face one of the most difficult and im-
portant challenges, as they have to choose the
bachelor’s degree or technical career they wish
to pursue in the coming years. This is a diffi-
cult process because it can be compromised by
various factors such as the influence of other
people, such as friends or acquaintances, per-
sonal interests, financial considerations, and
the educational context in which they operate
[Garcia, 2020], [Aragdn, 2020].

Therefore, this work, which seeks to iden-
tify patterns and trends through a prediction
model of preferences for bachelor’s degrees
and technical careers related to computing

among high school students, can be very sig-
nificant as a tool to justify such choices [Lee,
2019].

There is a strong relationship between the
choice of undergraduate or technical career
and the current needs of companies and so-
ciety in general, which is a key aspect of edu-
cational planning aimed at preparing profes-
sionals capable of meeting the demands of the
labor market.

There are some results, such as those pre-
sented in [Real, 2024], which show that stu-
dents are currently more focused on choosing
university courses that give them the competi-
tive tools and skills they need to face the chal-
lenges of society, which are becoming increa-
singly demanding and aligned with the need
for the use of technology.

It is important to consider that, thanks to
constant technological advances, the world
is changing in terms of how we communica-
te, how we learn and how we teach. In other
words, Industry 4.0, which is characterized by
the use of emerging technologies such as Arti-
ficial Intelligence (AI), the Internet of Things
(IoT), Big Data, and automation [Gonzalez,
2018].

For this reason, it is necessary to constantly
create or update educational programs, as In-
dustry 4.0 demands professionals with incre-
asingly specific profiles who can adapt to new
needs through skills and abilities linked to
technology and engineering [Bertram, 2019].

This study conducts a data analysis that
aims to explore and understand various as-
pects related to the preferences between two
bachelor’s degrees and four technical degrees
from a sample of 9,465 high school students
in the state of Puebla. This study is based on
data collected from a set of surveys conducted
with high school students to identify patter-
ns, trends, and relationships between different
variables.
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It also aims to contribute to the effort to
adapt and create new educational programs,
with the goal of contributing to decisions for
the development of higher education that is
aligned with the needs of students and will
enable them to face challenges and contribute
to meeting the demands of Society 4.0 or In-
dustry 4.0 (Fourth Industrial Revolution).

METHODS

Below, we describe each of the steps neces-
sary to perform data analysis, from data col-
lection to the interpretation of results.

Data Collection

The data was collected through a question-
naire, as shown in Figure 1, and then stored
in an Excel file. This includes information on
age, gender, current semester, institution, stu-
dent interests in two bachelor’s degrees and
four technical degrees, and an additional co-
lumn for general comments. With this data
set, different analyses could be performed.

Initially, the distribution of gender and age
was graphed to help understand the demo-
graphic composition of the students. Subse-
quently, an exploratory analysis was perfor-
med using to represent preferences for the
different bachelor’s degrees, as well as a cor-

relational analysis between the different varia-
bles.
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Figure 1 Instrument for collecting data.

Data processing

The Excel file was cleaned so that all data,
including age, gender, semester, institution,
and preference for each degree program and
technical career, was numerical, since the data
must be standardized for analysis. In addition,
some assignments were made to the names as-

sociated with each of the twenty degrees, as
can be seen in the Appendix: Notations. This
was done because the names are too long to be
shown in the graphs.

In addition, some records that were incon-
sistent or had responses with values outside
the permitted range were deleted. The age
range is only from 14 to 20 years old, the value
for gender can only be 1 “female,” 2 “male,” 3
“prefer not to say, the current semester ran-
ges from 1 to 6, and the value for the choice
of a bachelor’s degree or technical degree can
only be between 1 and 5, values represented
on a Likert scale, for which the highest level of
satisfaction is represented by the number five.
For the analysis, responses with a value of 4 or
5 were considered.

ANALYSIS AND GRAPHICAL
REPRESENTATION OF THE DATA

DISTRIBUTION GRAPHS

Histograms were used to plot the age distri-
butions for women and men. These histograms
show how the ages of women and men are dis-
tributed ( ) and the age ranges in which the lar-
gest number of students are concentrated.
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Figure 2 Frequency distributions.

Source: Python program

In Figure 2, sections a) and b), it can be
seen, respectively, that the age range whe-
re the highest number of women and men
are concentrated is 16 years old. It can also
be seen that, in the population studied, the-
re are a total of 4,935 women, which is gre-
ater than the 4,347 men, showing that at the
preparatory or high school level, education
is inclusive and egalitarian and governed by
equal opportunities, as established by the UN,
particularly in the “Sustainable Development
Goals” (SDGs)4 [United Nations, 2015].

Sustainable Development Goals” (SDGs)4
[United Nations, 2015].

STATISTICAL SUMMARY

In Figure 3, sections a) and b), it can be
seen, respectively, that the bar graphs show
the level of interest that both women and men
have in bachelor’s degrees and technical ca-
reers, thus showing the preferences that best
suit their academic needs for the next stage of
their lives.

In the case of a population of 4,935 wo-
men in the “ “ (Women’s University of the
Pacific) program, 1,266 (25.7%) chose a TSU
in Health Informatics, 1,214 (24.6%) chose a
Bachelor’s Degree in Nanotechnology, 1,192
(24.2%) chose a TSU in Environmental Te-

chnology Engineering and a r Sustainability,
while 1,070, equivalent to 21.7%, chose TSU
in Biotechnology, 1,027, equivalent to 20.8%,
chose TSU in Digital Transformation, and
1,003, equivalent to 20.3%, chose the Bache-
lor’s Degree in Computational Linguistics and
Technology. This can be seen in Figure 4, sub-
section a).

From this, we can conclude, on the one
hand, that TSU programs were chosen by a
considerable number of women, which may
mean that women prefer short programs with
immediate practical application. On the other
hand, women have a strong interest in educa-
tional programs focused on STEM areas that
combine environmental biotechnology or
computer science applied to biology and he-
alth, and they also show interest in emerging
technologies such as nanotechnology.

In the case of a population of 4,347 men,
1,418 (32.6%) chose the Bachelor’s Degree in
Nanotechnology, 1,305 (30.0%) chose the Ba-
chelor’s Degree in Computational Linguistics
and Technology,
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Figure 3 Preferences in bar chart.

Source: Python Program

1,165, equivalent to 26.8%, chose a TSU in
Digital Transformation, while 1,156, equiva-
lent to 26.6%, chose TSU in Environmental
Technology and Sustainability Engineering,
1,089, equivalent to 25.1%, chose TSU in Bio-
technology and r 1,059, equivalent to 24.4%,
chose TSU in Health Informatics. This
can be seen in Figure 4, section b).
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From the above, it can be concluded, on
the one hand, that educational programs with
theoretical training are just as important to
men as educational programs that allow them
to enter the labor market immediately, but
with the acquisition of technical and practical
skills.

On the other hand, based on men’s prefe-
rences regarding bachelor’s degrees, it can be
concluded that they are more inclined toward
technology, digitalization, and sustainability
as aligned and essential elements for enhan-
cing the skills that will enable them to adapt
and meet the needs of a dynamic and cons-
tantly changing future workplace.

With the results obtained above, it can be
inferred that both women and men follow a
common guideline in their interests, as both
have a strong tendency towards areas of tech-
nology for sustainable development, despite
the fact that their preferences in general are
from a slightly different point of view. This
can be seen in the histogram in Figure 5.




Interest in Degree Programs by Women and Men
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EXPLORATION OF
CORRELATIONS

Figure 6, sections a) and b), show the cor-
relation matrices between age and preference
for different degrees, where the correlations
range from -0.06 to -0.01. Similarly, the cor-
relations between gender and preference for

degrees range from -0.1 to -0.02. Thus, it can

be concluded that the correlation between the
variables is negative or close to zero and, fur-
thermore, very weak, meaning that there is no
significant relationship between demographic
variables and preferences for different majors.
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Figure 6 Correlations between age and gender
variables.
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MACHINE LEARNING MODEL.

MODEL SELECTION
A logistic regression model is used. This
type of model is useful when binary classifica-
tion is required, i.e., when only two different
classes need to be predicted: class 1, where
a student chooses the degree that best suits
their interests, or class 0, where a student does
not choose a degree. It is a widely used and
fairly simple standard model for data analysis.

MODEL TRAINING
Once the model has been selected, 80% of

the data is used to train the model so that it can

learn and generalize to new data. The remai-
ning 20% is used to perform the necessary tests
to evaluate its performance, robustness, and
validity, thus ensuring a well-trained model
with the most accurate evaluation possible.

INTERPRETATION OF RESULTS

Figure 6 shows the different evaluations,
the classification report, the confusion matrix,
and the accuracy of the model. Some impor-
tant metrics such as probability distribution

and the relationship between precision and

recall are also displayed ().




The model has an accuracy of:
o 72.87% of the time it predicted Class
0: “did not choose Nanotechnology” as
correct.
o 73.89% of the time it predicted Class I:
“chose Nanotechnology” as correct.
The results for recall are also shown, i.e.,
the number of cases that the model detected
correctly for each of the classes.
o For class 0 (did not choose the degree),
it correctly detected 73.62%.
o For class 1 (did choose the degree pro-
gram), it correctly detected 73.14%.

precision | recall fl-score support
0 0.728669 | 0.736207 | 0.732419 580
1 0.738908 | 0.731419 | 0.735144 592
accuracy | 0.733788 | 0.733788 | 0.733788 0.733788
Predicted No Predicted Yes
No 427 153
Yes 159 433

Figure 6 Classification report and confusion

matrix for the Bachelors Degree in

Nanotechnology.

Source: Python Program

Regarding the confusion matrix, whi-
ch shows the model’s performance in ter-
ms of correct and incorrect predictions, the
following can be noted:

o Not class 0: 427 correct (correct pre-
diction that they did not choose the
bachelor’s degree).

o Class 1: 153 incorrect (false negatives:
students who actually choose the ba-
chelor’s degree, but the prediction was
that they would not choose it).

o Not class 0: 159 incorrect (false posi-
tives: students who do not choose the
bachelor’s degree, but the prediction
was that they would).

o Yes class 1: 433 correct (correct predic-
tion that they will choose the degree
program).

Considering that the results obtained for
the other five degrees proposed for this stu-
dy are very similar to those obtained for the
Bachelor’s Degree in Nanotechnology, it can
be concluded that the model works well, with
consistent metrics ( ) between precision and
recall for both classes and an overall accuracy
of 73.38% of all predictions.

RESULTS

Based on the analysis shown above, the re-

sults obtained in this study are listed below:

« Based on age and gender distribution,
most women are in the 16-year-old age
range, with a total of 4,935. Most men
are also in the 16-year-old age range,
with a total of 4,347.

o Based on the percentages obtained
for the proposed careers, women have
a strong interest in educational pro-
grams that combine areas such as en-
vironmental biotechnology or com-
puter science applied to biology and
health. The percentages of choice are
distributed as follows: TSU in Health
Informatics (25.7%), Bachelor’s Degree
in Nanotechnology (24.6%), TSU in
Environmental Technology and Sustai-
nability Engineering (24.2%), TSU in
Biotechnology (21.7%), Digital Trans-
formation (20.8%), and Bachelor’s De-
gree in Computational Linguistics and
Technology (20.3%).

« Based on the percentages obtained for
the preferred degree programs, educa-
tional programs with theoretical trai-
ning are equally important for men,
as are educational programs that allow
them to enter the workforce immedia-
tely, but with the acquisition of practical
skills. The percentages of choice are dis-
tributed as follows: Bachelor’s Degree
in Nanotechnology (32.6%), Bachelor’s
Degree in Computational Linguistics
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and Technology (30.0%), TSU in Di-
gital Transformation (26.8%), TSU in
Environmental Technology and Sus-
tainability Engineering (26.6%), TSU
in Biotechnology (25.1%), and TSU in
Health Informatics (24.4%).

It can be observed that the trends in
choice are geared towards educational
programs to train professionals who
can adapt to the new needs of Industry
4.0.

Regarding the correlations between
the variables, age and gender and pre-
ference for different careers, it can be
concluded that the correlation between
the variables is negative or close to zero
and, furthermore, very weak, meaning
that there is no significant relationship
between them.

The model has an overall accuracy and
recall of around 73% and a fairly balan-
ced performance between the two clas-
ses (0 and 1), which can be considered
acceptable performance.

DISCUSSION

This study, applied to BUAP high school
and baccalaureate students to determine their
preferences regarding university majors in
Puebla, reveals results with significant patter-
ns in preferences classified by gender, which
are also strongly related to technology and
sustainability.

The results obtained in the analysis cle-
arly show a high level of interest among
women in educational programs that
tend to integrate variables from areas
such as environmental biotechnology
and computer science applied to bio-
logy and health. This interest breaks
historical gender stereotypes and can
be used as a basis for strengthening
policies for female inclusion in STEM
(Science, Technology, Engineering,

and Mathematics) [Lee, 2019].

In fact, [Smith, 2018], [Wang, 2017]
present some results that show a strong
interest among women in STEM disci-
plines, and this is particularly reflected
in their preference for areas that have a
strong impact on health and the envi-
ronment.

The results obtained in the analysis cle-
arly show that men have a high interest
in educational programs that lean more
towards technology, digitalization, and
sustainability as aligned and essential
elements for enhancing the “ “ capabi-
lities that will allow them to adapt and
face the needs of a constantly changing
future workplace [Jones, 2020].

The results of this study clearly show
the urgent need to create or adapt edu-
cational programs to ensure that they
are aligned with the demands of Indus-
try 4.0.

This is necessary because the new skills
and knowledge that professionals need
on a daily basis must be integrated. Al-
though this is a major challenge, it is
essential in order to adapt and make an
impact in this Industry 4.0 revolution.
The correlation matrices show that the
relationship between demographic va-
riables is negative or close to zero and,
moreover, very weak, suggesting that
there is no significant relationship be-
tween them and preferences for diffe-
rent careers.

Therefore, the results suggest that both
individual and contextual variables, as
well as demographic variables, influen-
ce career choice, as shown by the re-
sults of [Garcia, 2020].
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CONCLUSIONS AND
FUTURE WORK

With the results obtained through the pre-
diction model and shown above, it can be
inferred that both women and men follow a
common guideline in their interests, as both
have a strong tendency towards areas of tech-
nology for sustainable development, despite
the fact that their preferences in general are
from a slightly different point of view.

It is important to mention that, based on
the patterns identified in this analysis throu-
gh the prediction model, there is a strong
demand for the updating or creation of new
educational plans that meet the demands of
Industry 4.0.

Therefore, educational organizations and
institutions need to incorporate skills into
their programs that will enable professionals
to be prepared for major challenges, such as
automating industrial methods through the
effici y use of emerging technologies, and thus
be ready for new job opportunities.

Although patterns and some results that
favor decision-making have been obtained
through this analysis and the prediction mo-
del, for future research, it would be beneficial
to have some other variables that could have a
significant impact on the choice of one of the
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ANEXO: NOTACIONES

Licenciaturas

LNanotecnologia: Lic. En Nanotecnologia

LLingCompuTecno: Lic. en Lingiiistica Computacional y Tecnologia
Tbiotecnologia: TSU en Biotecnologia

TInformaticaSalud: TSU en Informatica para la Salud

Titecnoldgicaambient: TSU en Ingenieria tecnologica ambiental y sustentabilidad
TTransformaciénDigi: TSU en Transformacion Digital
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