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Abstract-- This article aims to show the documentary research
of some of the research works that have been carried out
regarding the process of teaching design and modeling in
programming, based on formal thinking, and the analysis of
the descriptive literature review is socialized, as well as the
quantitative results obtained from the application of a
statistical method. In this ways, it is interesting in this document
to show the importance of developing or strengthening formal
thinking in the process of teaching the design and modeling of
classes in programs under the object-oriented paradigm under
the UML (Unified Model Language) standard. For this
purpose, the reader will find how and what were the criteria
considered to select the works reviewed in the method section,
as well as the methodology for obtaining quantitative data
obtained through three questionnaires, which helped to
determine whether the subjects of study have developed formal
thinking, or only have developed concrete thinking.
Consequently, in the results and discussion section, the
selected and reviewed works are presented, presenting through
a synthesis the most outstanding details. At the end, the
perspective and relevance of this topic for the main research
from which this article derives is presented. And, finally, the
conclusions answer to the main question of this paper is given:
Why is it important that higher education students have
strengthened formal thinking in the process of teaching the
design and modeling of classes in programs under the object-
oriented technique with UML?

Keywords: Teaching strategies, formal thinking, concrete
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Abstract -- This article aims to show the documentary
investigation of some of the research work that has been
carried out regarding the process of teaching design and
modeling in programming, based on formal thinking, and the
analysis of the descriptive bibliographic review is

socialized, as well as the quantitative results obtained from the
application of a statistical method. In this way, this document
is interested in showing the importance of developing or
strengthening formal thinking in the process of teaching the
design and modeling of classes in programs under the object-
oriented paradigm under the UML (Unified Model Language)
standard. To do this, the reader will be able to find how and
what were the criteria that were considered to select the
reviewed works in the method section, as well as the
methodology for obtaining quantitative data that was obtained
through three questionnaires, which helped determine whether
the study subjects have developed formal thinking, or only
have developed concrete thinking. Consequently, in the results
and discussion section, the selected and reviewed works are
presented, presenting the most outstanding details through a
synthesis. At the end, the perspective and relevance that this
topic takes for the main research from which this article
emerges is presented. And finally, the conclusions answer the
central question of this document: Why is it important for
higher education students to have formal thinking strengthened
in the process of teaching the design and modeling of classes
in programs under the object-oriented technique with UML?

Key words - Teaching strategies, formal thinking, concrete
thinking, educational resources, object-oriented program
design, abstract classes.

INTRODUCTION

This article is generated as a derivative product of the research
proposal entitled "Analysis of the efficiency of a didactic
methodology based on the development of formal thinking in
Computer Systems Engineering students in Milpa Alta,
Mexico City". Its main objective is to analyze the efficiency of
the implementation of a didactic methodology that develops
formal thinking to achieve the design and modeling of abstract
classes under the UML standard, this research is aimed at
students taking the subject of Object Oriented Programming of
the Computer Systems Engineering course at the
Technological Institute of Milpa Alta.
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That is why it is of interest to establish in this article why it is
important to consider whether students have developed formal
thinking, since it is considered as one of the factors that
influence the achievement of learning focused on modeling
and design of class diagrams. Because students must learn the
semiotics of the UML (Unified Model Language) standard.
And, through its three main branches: semantics, syntax and
pragmatics, they must learn not only to interpret, also to solve
problems by means of diagrams or schemes.

This is due to the fact that the teaching of the object-oriented
software design technique has recently become a necessity for
university careers focused on computer science or computer
systems, since this technique promotes the analysis and design
of solutions to problems related to software [1]. Thus, in the
professional field, having this competence is of utmost
importance, since currently, most web pages, computer
applications and mobile devices, as well as software in general,
are developed under this paradigm [2].

Currently the Object Oriented technique is used to develop
complex systems, through which interact different disciplines
such as: software development, hardware development,
information sciences (internet) and data mining (information
management through databases), among others [3]. All of them
working together have allowed advances in technology in
sectors such as: telecommunications, medicine, banking,
agriculture, commerce, education, culture and many areas of
the productive sector and services that aim to automate
processes in almost any industry [4].

Accordingly, Mexico is no exception. Today, according to the
Labor Observatory of the Government of Mexico [5],
professionals working in the area of engineering with a
specialty in computer science are those who have the greatest
employment opportunities. And according to the INEGI
(National Institute of Statistics and Geography) press release
NUM. 310/19, published in June 2019 [6], Mexico City is the
entity that has the largest population employed in jobs that
have to do with ICT (Information and Communication
Technologies), and also 58% of employees have as their level
of schooling to ES (Higher Education), that is, a large number
of professionals graduated from IES (Higher Education
Institutions) come to be hired within the CDMX.

This study is relevant because the Instituto Tecnologico de
Milpa Alta is a public university belonging to the Tecnologico
Nacional de México, located in the south of the CDMX, in the
municipality of Milpa Alta. This institution is characterized by
receiving new students in two periods per year, January-June
and August-December. It has four degree programs:
Engineering in Business Management (IGE), Engineering in
Biochemistry (IBQ), Engineering in Food Industries (IIA) and
Engineering in Computer Systems (ISC), where the ISC
program is the second of the four plans that has a high demand
for admission compared to the other plans offered by the
institution.

Below are the statistics obtained from the School Control
System, between the period January-June/2018 and August-
December/2022, 583 students took the first semester course,
Fundamentals of Databases, of which 145 did not pass; 509
students took the second subject, Object Oriented
Programming, of which 153 did not pass; 377 students took the
third semester subject, Data Structure, of which 75 did not
pass; and 284 students took the fourth semester subject,
Advanced Topics in Programming, of which 36 did not pass

[7].

As can be observed, in the first instance, the number of
students who took programming subjects from the first to the
fourth period decreases as the semesters progress, which
indicates that there was an average dropout rate of almost 50%
of the enrollment in the first half of the course. Secondly, the
programming course with the highest failure rate was the
second semester, Object-Oriented Programming, which
showed a considerable decrease in enrollment at the end of
semester two. And finally, the statistics of these first four
semesters are considered, since, according to the study plan,
these are the mandatory subjects of the course that apply the
object-oriented technique in software design, also serve as the
basis for the subjects of the entire course, so that the
competencies developed in them are fundamental for the
students' training process.

In this case, the target population to benefit is those students of
higher education who are pursuing a degree in Computer
Systems Engineering, whose curricular model is focused on
developing and/or strengthening formal thinking, in order to
learn to design programs under the object-oriented
programming technique, identifying in the first instance the
importance of
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problem solving abstract class modeling.

DEVELOPMENT

Methodology

In the first instance, a systematic literature review was carried
out, for which the proposal of [8] was taken as a reference, so
the following activities were carried out in a general manner:

1) Question: in this article the objective will be to establish the
relevance of the development or strengthening of formal
thinking in the teaching of class design in object-oriented
programs.

2) Protocol: The criteria for selecting or excluding literature
were established, the search engines in which the searches
were carried out were determined, such as: Redalyc, Scielo,
Google Scholar and Dialnet. As well as the search period,
which is between 2010 and 2024.

3) Search: background information was collected, taking as
reference projects focused on taking the development of
formal thinking as a factor to be considered in the teaching-
learning process of program design and modeling, as well as
teaching strategies in programming. Key words used were:
teaching-learning, object-oriented programming, abstract
thinking, formal thinking, class diagrams, teaching UML class
diagrams.

4) Selection: Studies that met the eligibility criteria were
selected, which were those that attempt to explain what is
considered as abstract or formal thinking in the discipline of
programming and problem solving, and how promote a better
experience of the teaching process in the classroom, in this
case, through the use of a scheme that allows designing and
modeling a program under the object-oriented technique.

5) Extraction: From each selected literature, the main data
were extracted, such as: authors, research topic, sources of
information, general objective of the study, methodology,
results obtained, recommendations for future studies and key
words.

6) Evaluation: In this step, both the methodological quality,
i.e., whether both bias and validation of the studies found were
evaluated. Likewise, the references used in each study found.

7) Synthesis: A table was prepared with the elements
obtained from the extraction, summarizing each of elements of
the selected literature. And, from there

The contents were identified and classified to obtain the
categories shown in the discussion and analysis of results
section.

8) Writing: an analysis and discussion of the results obtained
was made, as well as the conclusion made by reviewing the
literature on the importance and relevance of the development
of formal thinking in the teaching-learning process of
modeling object-oriented solutions through schemes called
abstract class models.

And together with this systematic documentary review, a
statistical method was applied on a descriptive research; whose
objective is to establish a diagnosis of the presence or not of
formal thinking in the students, to show it as a factor, of the
many that exist, to be considered in the teaching-learning
process, and to establish that the absence of this strengthened
formal thinking can mean delays in the teaching process. Thus,
the hypothesis proposed is: The presence of formal thinking in
the students allows them to be placed in the abstract field so
that they can solve problems the semiotics of class diagrams
with UML in the subject of object-oriented programming in
the second semester of the Computer Systems Engineering
course at the Instituto Tecnologico de Milpa Alta. Therefore,
the following activities were carried out:

1) Data collection: The primary source was visited at the
beginning of the , and to avoid bias, the application of each
and every instrument was carried out on the same day and at
the same time, which gave internal validity to the study. The
instruments used for data collection were a socio-academic
questionnaire, a test to measure the level of existing concrete
thinking, a test to measure the presence or absence of formal
thinking, and a test to measure the level of strengthening of
formal thinking. These were applied systematically using an
online tool. Simple observation was also used, which was
recorded in a digital logbook, in which all the events generated
data collection were backed up. The population of students
who were taking the course in the period January-June/2024
was 56. Considering a confidence level of 95 percent and an
error of 5 percent, the sample size considered is 49 students,
who were chosen randomly.

Data:

Population, N = 56 Margin

of error, e= 0.05

Confidence level, 95% therefore, k= 1.96 Probability of
success, p =.5
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Probability of failure, = 1-p=.5

2
n= ZICLN = 48.98= 49alumnos Eq. (1).
e4(N-1) 2+kpq

2) Counting and Analysis: Once the data were applied to the
instruments, a procedure was carried out to analyze the data that
statistically reflect the information, in order to identify those
elements that will serve to interpret the data obtained.

3) Presentation and interpretation: Once the data had been
processed and represented in tables, graphs and/or figures, a
process was carried out to interpret the information obtained to
determine whether the hypothesis was fulfilled or not.

DISCUSSION AND ANALYSIS OF RESULTS
Importance of formal thinking in problem solving.

The graduate profile of a TecNM Computer Systems
Engineering student is made up of 15 competencies, of which
the ability to apply new technologies to solve problems in their
work environment is taken as a reference for this research [9].
To solve these problems, one of the many skills that every
engineer must strengthen is abstract, logical and deductive
thinking; which as a whole we will call formal thinking in this
research.

If higher education students have this formal thinking, it could
allow them to understand, analyze and model the problems of
information and knowledge in today's society, and thus be able
to come up with efficient and effective solutions [10].

It is worthwhile at this point to clarify what is meant by formal
thinking for this research, and its difference with concrete
thinking, which, although in their conceptualization are
dichotomous, in the teaching process should complement each
other, in order to propose a series of teaching strategies for the
design and modeling of programs under the object-oriented
technique.

Despite this consideration, it has been identified that, in most
of the studies selected for this article, teacher-researchers
prefer to remain only in the teaching of concrete thinking,
which consists of observing a real-life phenomenon, which is
classified and explained only logically in terms of how it is
composed and its characteristics. According to Piaget, this
concrete thinking develops from early childhood to
adolescence [11].

Unlike concrete thinking, formal thinking, according to Piaget,
develops between the ages of 11 and 15,

where students are able to solve more complex problems by
making use of concepts and theories to understand the
behavior of

These phenomena will now be conceptualized as objects, and
it will be able to identify and determine how it is linked to
other objects, either with the same or different characteristics
[12].

Vygotski, on the other hand, refers to this stage as concepts in
action, since the higher level student takes mental
characteristics from previous stages, and, if new mental
processes exist, they can construct solutions to problems of a
hypothetical-deductive type. Marta Uribe, describes that, in
this university stage, the capacity to use symbols to represent
objects, categories, and operate between them is also
developed. However, if in the teaching process the teacher
only presents didactic sequences focused on using only
concrete thinking, students will not be able to develop or
strengthen this formal thinking, since there will be no stimulus
to develop new skills [14].

[14], [15], [16] and [17] present studies in which they point out
that, regardless of age, or the environment and stimuli to which
university students have been subjected, approximately 30%
have not developed formal thinking, and almost 50% have
managed to develop such formal thinking. This implies that
teachers should establish didactic strategies or methodologies
that promote the development of formal thinking, , , the
negative impact on the students' trajectory is very marked,
becoming one of the many factors that influence school
dropout.

[18] and [19], agree that there is a link between formal
thinking and the development of abstractive capacity, since
this ability is key in the training of any engineering, and for
this case in that of computational sciences that involves
problem solving from the observation of phenomena [19].

Then, in order to propose possible solutions, students should
be taught to carry out a reasoning process that allows reducing
the complexity of a problem, dividing it into modules and in
turn each module could be conceptualized or generalized
through the use of the patterns that are extracted. And once you
have the design of each and every one of the modules, the
process is to link them all together. The intention should be
that all these solutions can be approached from any discipline
of computational sciences, such as: telecommunications,
telecommunications, computer science, computer science and
information technology.
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, artificial intelligence, and of course, programming in any of
its paradigms [18].

It is then pertinent to take the definition of Garrido, who
defines formal thinking as a process that has to do with mental
structures, and that this process takes from the object of study
details that are relevant to simplify a problem. And, in order to
conceptualize possible solutions to a problem, it is carried out
through the development of models at different levels of
abstraction [20].

UML Semiotics for the design and modeling of object-
oriented program classes

In the previous section, it was identified that the development
of formal thinking implies that students can operate objects
through theories, and for this they must have the ability to
synthesize large amounts of information. Therefore, it is
convenient to use schemes that, on the one hand, allow the
students to combine in modules or blocks that synthetically
represent the conceptualization of the information, and, on the
other hand, relate these blocks of information in a more
complex way.

That is why the competence to carry out representations by
means of figurative systems should not remain at the stage of
concrete thinking. Brandi, in his graduate work, shows the
importance of graphic literacy, which should consist of
teaching the syntactic characteristics and taxonomy of a
figurative system [21]. This implies learning to generate and
interpret complex conceptual developments, which are
synthesized through semiotics.

Therefore, if we speak from the perspective of semiotics, UML
(Unified Model Language) diagrams allow to graphically
represent logical sets of elements of one or more interrelated
models [22]. These UML diagrams have been used in the
computer science industry for their ease of use and
representation, because, being a universal language, and under
a defined syntax, the same figurative element can be
interpreted from different perspectives, where each one of
them is a part of the area of specialty with which the solution
will be addressed, for example: database, telecommunications,
programming, software engineering, servers, cloud computing,
computer security, etc.

Let us now consider that in programming there are two ways to
carry out the modeling process. On the one hand, there is the
specification abstraction, and on the other hand the
implementation abstraction [20]. Where the first type of
abstraction, serves to identify the features and

For this type of abstraction, structures such as , abstraction
level diagrams, use case diagrams or class diagrams, among
others, are regularly used under the UML standard. While the
second type of abstraction is used to determine how the
modules will interact and thus give functionality to the program;
for this type of abstraction is also performed under the UML
standard, and structures such as: flowcharts, state diagrams,
sequence diagrams, activity diagrams, among others, are
regularly used [23].

Then, UML diagrams can be elaborated to represent static
structures, use cases, sequences, user-machine-user
collaborations, and state diagrams [24]. Within the
classification of diagrams to represent static structures, there
are class diagrams, which are involved in software engineering
processes, and which are developed as part of the design of a
proposed solution.

These class models can be seen as the representation of reality,
and each sign used represents a part of that reality, and they are
defined as object-oriented models. Therefore, UML class
diagrams have an advantage over imperative, declarative or
functional modeling languages [23]. Because the development
of the class diagram starts by using concrete thinking, where
the object, its structure and characteristics are identified; and
with formal thinking it is determined, for each of the identified
objects, how they are created, how they work or how they
interact with each other already in the programming.

Analysis of statistical results

For this article, a questionnaire, three tests, and an observation
logbook were developed. The questionnaire was implemented
to identify the socio-academic profile and academic habits of
the study subjects. The tests were implemented to determine
the level of thinking that the study subjects had developed up
to that moment, and thus determine the percentage of students
who presented a developed or strengthened formal thinking.
And, the observation log was implemented to note possible
improvements in the implementation of the main research,
ideas, data not reported in the tests, and general observations
of the application of tests. Therefore, the analysis and results
obtained from the data collection instruments implemented are
described below.

The socio-academic and study habits questionnaire allowed us
to identify that:
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*  80% are male

e Forty percent of the study subjects live in the
municipality of Xochimilco, more than 30 minutes away.

® Ninety-six percent of the sample are single and have no
children,

e  Seventy-four percent of the study subjects do not work.

*  55% come from CETIS, a high school.

e  Seventy-six percent of the study subjects have kinesthetic
and auditory as their predominant learning styles.

¢ 80% of the study subjects have suitable or adapted spaces
for their study sessions.

e  Forty percent of the study subjects do not have a fixed
schedule for their study sessions.

*  30% make diagrams to reinforce their knowledge.

As for the tests, the first test allows us to determine whether
the subjects have developed concrete thinking by identifying
concepts and definitions, as well the elements that make up a
class diagram.

Then, when applying the first test to the study subjects, they
were asked to identify the elements of a class, the syntax,
relate concepts with their respective definition, and finally
interpret a complete diagram. The following results were
obtained:

Table 1. Concepts that allow us to identify whether the study
subjects have concrete thinking present, through the
identification of concepts and classification of information.

Students who
do not have
strengthened

concrete

thinking, 17%.

Students who
are aware of
concrete
thinking, 83%.

Figure 1. Comparative graph of the presence of concrete thinking
in the study subjects.

The second test was applied to identify whether these same
study subjects have developed the formal thinking to solve a
problem that results in the development of a class diagram. For
this purpose, a reading was given describing the symbology of
the UML standard, in which cases to use such symbology, and
at the end of the reading, three application examples were
shown.

Then, once the reading was completed, two problems were
presented, with different approaches, both in data and in
writing, 48% were able to model only the attributes of the
classes; and only 32% were able to determine attributes and
methods; establish the interaction, links and use of syntax
between the different classes correctly, 20% answered
correctly; the remaining of each criterion did not answer.

Table 2. Criteria that allow to identify if the subjects of study have
formal thinking present, through the resolution of design exercises
and class modeling with UML.

Percentage of
; students who Percentage of
Specific concepts responded students who
correctly L were able to
Measurement criteria compl
- plete the
Identifies elements that make up a class and :

. 76% exercise of
their order - solving the
Synta.x of a class _ 78% following
Identifies the definition of a class 93% questions
Identifies the definition of object 57% problems
Identifies the definition of an attribute 98% Modeling a class using the semiotics of 48%
Identifies the definition of a method 78% the UML standard ’
Identifies the concept of abstraction 2% Model attributes and methods using
Identifies the elements of a diagram of the semiotics of the UML standard. 32%
classes: class, access level, data type, 92%
parameters, associations. Model the interaction, links and use of

This implies that, from the concrete point of view, the subjects syntax between the different 20%

of study identify this type of diagrams, their elements,
definitions, concepts and how they interact with each other,
i.e., concrete thinking is present.

classes

This implies that, although they know the concepts, when
articulating them, there is no real understanding of how to do
it, and this implies a barrier for the next stage, which is the
implementation through the interpretation of these diagrams
using programming.
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60%
48%
50%
40 fe,
40% COU32%

30%

L. 20%

20% -
0%

Modeling a class Model attributes and Modeling
making use of the methods making use of interactun, linkages and
semiotics of the semiotics standard of the use of syntax
between UML UML standard the different classes

Figure 2. Trend graph, showing that the higher the complexity of
the exercises, the lower the number of students answering
correctly.

Finally, the third test identifies whether the study subjects are
able to move from the class diagram to programming by
interpreting a class model provided to them, in order to
determine whether formal thinking has been strengthened.

When applying this third test to the same sample, which
consists of identifying whether the study subjects can
implement the interpretation of the diagram in the
programming, it was observed that only 30% were able to
create the classes and link them correctly according to the
established diagram, and 46% remained only in the
construction of the classes, without being able to link them
through programming; the remaining 24% did not respond.

50% 46%

40%
30%
30% 24%

20%
10% I
0%
No

Create classes Creation of
and linking classes without linking
classes without linking
classes without linking
classes
Figure 3. Graph of the third test, where the aim is to identify
whether the study subjects have strengthened formal thinking.

This indicates that formal thinking has not yet been
strengthened in most students at this stage of their education.

Another important factor that was observed and recorded in the
logbook was that the study subjects do not have a method for
solving this type of problem. In the second test, the study
subjects were asked: Order the following steps that are carried
out to elaborate a class diagram. Table 4 shows the steps and
the number of people who placed the sequence correctly. This
implies that, by not having defined

the way in which a class diagram is constructed has an impact
on the final result of the diagram, as well on the correct use of
semiotics.

Number of students who correctly answered the order of the steps
to be carried out in the development of a class diagram.

Step Students that
responded in correct
order

1. Identify the objective of proposed 45

solution.

2. Identify the input and output data of 40

the proposed solution.

3. Identify the different objects 43

involved

4. Establish access levels and data 30

types of attributes

5. Identify the main functions of each 41

of the objects.

6. Establish access levels, type of 35
output data and necessary parameters
for each of the methods.

7. Determine the type of relationship 25
that may or may not exist between the
objects.

8. Determine the cardinality of 19
relationships between objects.

1. Identify the objective of the proposal.... NN (2%
2. Identify input and output data.. INIEREIEIGGGGGGGG—G———  73%
3. Identify the different objects.. NI 78%
4. Establish levels of access and types ... I 55%
5. Identify the main functions of. NI  75%
6. Establish levels of access, type .. NN 64%
7. Determine the type of relationship that.. I 45%

I 36%

0% 50% 100%

8. Determine the cardinality of ...

Percentage of students who correctly located the order in which
each of the steps in the process of developing a class diagram
should be carried out.

CONCLUSIONS

The hypothesis of this article is: "The presence of formal
thinking in students allows them to be placed in the field of the
abstract so that they can solve problems using the semiotics of
class diagrams with UML in the subject of object-oriented
programming in the second semester of Computer Systems
Engineering at the Technological Institute of Milpa Alta"; the
data collection instruments were developed with the intention
of showing why it is important for higher education students to
have formal thinking strengthened at this stage of their
education, and why it is important for them to be able to solve
problems by using the semiotics of class diagrams with UML
in the subject of object oriented programming in the second
semester of the Computer Systems Engineering degree
program at the Technological Institute of Milpa Alta.
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training as computer systems engineers.

The development or strengthening of formal thinking is not a
recently created concept, however, in recent times it has been
taken up with greater emphasis in the teaching processes, due
to the complexity of the problems to be solved in recent times.

The emphasis on the way in which the solutions to problems
that, in this case, will be solved through computational
sciences, will be represented is due to the fact that this solution
or solutions are built through the abstraction of real world
objects, which allow the design and modeling of classes that
will be programmed later on.

As could be identified in the literature selected for this article,
as well as in the tests applied, and in the observation log, the
students understand the syntax and taxonomy well; however,
when asked to develop a model from a given problem, few are
those who manage to develop a diagram with the semiotics
that marks UML, as well the implementation in programming.
[25] highlights the importance of first understanding that the
resolution a problem to be solved through programming can be
approached using mental strategies such as modeling,
abstraction, decomposition and heuristic reasoning [25].

Therefore, the importance of the development of this
abstractive capacity derives from the relevance of modeling
interpretations for problem solving; then, this ability allows to
decompose a problem, which helps in the analysis and
understanding of it, and thus create models to propose possible
solutions. Thus, formal thinking becomes an important factor
for science and engineering in any of its branches, especially in
the development of science and technology.

[18] refers that the ability to solve a problem implies that first
real-world objects of study are identified, and from them
characteristics and functionalities are obtained, which will be
linked to each other, and each object is called a module.
Therefore, when having more complex problems, several
objects of study are identified that make up a whole, and
therefore, the same process must be carried out for each one.
Hence, for a more complex problem, more components will be
part of the solution. Therefore, it is necessary for programmers
to have one or more tools that allow them to identify each and
every one of the modules, as well as the relationships between
them.

As Alvaro Carbajal rightly mentions, "models are instruments
or conceptual schemes by which human beings try to
systematically articulate the knowledge they have of
experience through the research process. Both contribute to
having an image of reality..." [26].

Given these characteristics, and considering that the resources
to be used must meet the needs of context and current events, it
is now time to carry out more in-depth research, the first one
proposed is one that analyzes whether the implementation of a
didactic methodology that strengthens formal thinking, making
use of new learning environments, can serve as support for
those teachers who wish to improve their educational practices.

Another research that can be derived from this article is to
create or propose work spaces that have an explicit meaning, in
which communities of are integrated, where interaction among
peers and with teachers becomes relevant. Where those
activities, resources, evaluation instruments and didactic
sequences allow to provide a guide that supports the
optimization of this teaching process.

Finally, it is concluded that, although the factors that influence
the success or not of the teaching process class diagrams are
multifactorial, formal thinking is a factor that does help in the
understanding and construction of the scaffolding of higher
education students, through the strengthening of mental
structures, skills and abilities, which allow a better acquisition
and apprehension of the semiotics of class diagrams developed
with UML.
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