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The integration of ICT in education entails several 
challenges: the first, to diagnose, at a global level, 
how this process is being carried out in different 
educational fields. Likewise, another challenge is to 
analyze what has really been the impact that this 
integration has had on improving educational quality 
in Colombia. It is assumed that ICT applied to 
education generates successful paths to promote both 
teaching and learning. However, it is necessary to 
enter the fields of education to corroborate if the 
previous statement is valid. A third challenge would 
be to analyze the effect of ICT on the efficiency of 
educational institutions. In this sense, it is not only 
necessary to determine the ICT integration process, 
but also to determine how the same institutions 
assume responsibility for the digital transformation of 
education. Another challenge is to validate, experien-
ces carried out using ICT to improve learning proces-
ses. Finally, another of the challenges that can be 
highlighted, and is the most relevant, is the need to 
assume an ethical stance regarding the management 
of ICT in education. This book covers each of the 
challenges with the aim of promoting the processes of 
innovation and digital transformation of education 
from a scientific, critical, and above all, ethical pers-
pective.
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Chapter 5

Educational software and its impact on the learning 
process in university

Henry Martínez León 1; Gloria Tarrío Villaverde 2

Abstract
This chapter describes a study carried out in 2019 which evaluated the 
use of ICTs, specifically the LógicaUCAB educational software, and 
its effects on students’ learning of the Propositional Logic content from 
the Computing Logic course of the Computer Engineering degree of 
the Universidad Católica Andrés Bello (UCAB). Two groups of stu-
dents were selected: an experimental group, who used the LógicaU-
CAB tool in a laboratory during five weeks, one session per week, and 
a control group, which did not have access to the software. The official 
UCAB platform (Módulo7-Canvas) was also used for virtual activi-
ties. The research methodology was quasi-experimental, since groups 
were formed non-randomly. Finally, a written test was applied to both 
groups to verify results. These showed a positive effect on the academic 
performance of the students regarding the Propositional Logic content 
when using LógicaUCAB in the Computational Logic course. Based 
on this experience, a program that can be further applied and that con-

1 Master’s degree in Pure Mathematics. Mathematics professor by the 
Libertador Experimental Pedagogical University. Professor in the 
Computer Engineering Department of the Andrés Bello Catholic 
University, Venezuela. 

 E-mail: hemartin@ucab.edu.ve 
2 Specialist in Learning Processes. Informatics Engineer from the Simón 

Bolívar University. Professor in the Computer Engineering Department 
of the Andrés Bello Catholic University, Venezuela.

 E-mail: gtarrio@ucab.edu.ve 
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tributes to student learning of Propositional Logic is formally detailed, through 
the use of an Educational Software and some other ICT tools.

Keywords
Educational software, logic, computational logic, propositional logic, ICTs, de-
duction, deductive logic, logic derivations

Problem statement and justification 
Information and communication technologies (ICTs) have become a 

part of today’s culture, and the educational field is not excluded from it. 
Educational institutions cannot fail to consider this technological compe-
tence when designing curricula or programs, especially competency-based 
curriculum, which focuses on students’ integral learning. Skill-based tea-
ching focuses on acquiring knowledge and learning abilities and attitudes 
useful in all contexts: individual, academic, professional and social. Tea-
cher leadership must therefore be transformative, as ICTs must be incor-
porated in curriculum renewals.

Students entering college today, particularly in Venezuela, experience 
a rough change from high school to the university environment, probably 
due to various factors worthy of study, including the low quantity and 
quality of conceptual and procedural knowledge that the student should 
master by then but does not, and the lack of techniques and study habits 
which previous schooling should have provided. Furthermore, the politi-
cal and economic situation of the country demotivates students and even 
incites both them and teachers to drop out (Albarrán Peña, 2019).

Aside from dropout rates, results from the first academic periods eviden-
ce that something is wrong. UCAB professors constantly discuss the situa-
tion in the Engineering Department and Faculty Councils, as the authors 
of this study, who are members of said councils, can endorse. According 
to various investigations (Dubon, Navarro, Pakhrou, Segura & Sepulcre, 
2013; Pérez, Castellanos, Díaz, González-Pienda & Núñez, 2013; Silva, 
2011), students’ deficiencies are particularly reflected in the lack of study 
habits and of self-regulation strategies, that is, in the absence of efficient ha-
bits for the autonomous, active and critical acquisition of formal knowledge, 
and specially of   problem solving abilities and numerical reasoning. Pérez et 
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al. (2013) stress that it is important to include the teaching of self-regula-
tion strategies as part of the curricular program.

The Computational Logic course is part of the study program of the 
Computer Engineering Department in the UCAB and is taught in the se-
cond semester. Due to the low performance of new students, the Computer 
Engineering Department decided to change the curriculum in 2008, rein-
forcing mathematical contents that are included in national high school 
programs. Basic mathematics and trigonometry courses were included in 
the first semester in order to help students strengthen their knowledge 
and skills in this mathematical area. This change had a positive impact on 
results from subsequent semesters, especially in courses with mathematical 
content such as Calculus I. However, no change in performance for Com-
putational Logic was perceived, due to the fact that new courses are ins-
trumental and do not address directly the development of logical thinking.

Computational Logic demands mathematical logic, where formal reaso-
ning is developed through the representation of well-supported arguments. 
Basic Mathematics is a requirement to start this course, since it provides a 
foundation for the development of the student’s algorithmic thinking. The 
skill of deduction that is obtained with Computational Logic can be consi-
dered a form of programming. The development of this competence prepa-
res students for further learning regarding programming, and it is precisely 
in the area of   propositional logic where students get worse grades. Pro-
positional logic is a branch of mathematical logic responsible for studying 
reasoning from simple elements called propositions, which can be true or 
false. Reasoning starts from several premises, which are propositions that 
are assumed to be true, and from which a valid conclusion can be inferred.

Dating a few years back, the Computer Engineering Department has 
shown interest in investigating the reasons for poor performance in the 
Computational Logic course. Various technological tools have been stu-
died seeking to help students in their learning process, particularly in the 
Propositional Logic content course. This content is dictated in the first six 
weeks of the semester. The authors of this research have taught Computa-
tional Logic for more than 10 years and have conducted various tests with 
ICT tools, particularly in 2013 and in 2018.
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This study aimed to review the effect of using educational software 
and some other ICT tools on the content of Propositional Logic. Research 
hypotheses were established, and the appropriate methodological design 
was selected to carry out the study according to the objectives. Finally, 
data analysis and interpretation are detailed in order to verify or reject the 
hypotheses proposed.

The following hypotheses were tested:

1. The application of the educational software LógicaUCAB has a 
positive impact on the academic performance in the Propositional Logic 
content of the Computational Logic course in the Computer Engineering 
degree in UCAB. 

2. The results of the scores of the experimental group will be signi-
ficantly better than the results of the control group in the written exam 
applied at the end of the research.

Based on these hypotheses, the following objectives are derived:

1. Determine the effect of the use of educational software on the aca-
demic performance of students in Propositional Logic, one of the contents 
of the Computational Logic course in the Computer Engineering degree;

2. Determine the differences between the results obtained in the expe-
rimental and the control group;

3. Design and implement a program that guides teachers and students 
in teaching and learning Propositional Logic content using ICT tools.

State of the art
Academic performance defines the state of education in a country and 

is generally associated with grades. Academic performance can be measu-
red following various criteria, quantitative and/or qualitative. The quan-
titative measure of performance assesses students’ learning process and is 
observed in their grades, graduate and dropout rate, and the degree of 
academic success (García & Tejedor, 2017).

According to Gomez, Oviedo & Martinez (2011), academic perfor-
mance is directly related to teaching and to how students respond to it; 
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however, not all learning is the result of this action. Autonomous student 
learning and the use of ICTs play a prominent role in shaping current 
student achievement (Han & Shin, 2016). For Moreno & Ramírez (2011), 
some advantages of ICT use are the increase of motivation and protago-
nism in the educational process, as well as the encouragement of students’ 
initiative, which contributes to the self-regulation of their learning and 
which positively affects their performance.

There are lines of research on the effect of ICT use on student achieve-
ment. García & Cantón (2019) evaluated the impact of five technological 
tools on the academic performance of four courses in a sample made up of 
1.488 adolescents from nine educational centers. One of the authors’ con-
clusions is that the use of an ICT tool can have positive but also negative 
effects in different areas. What matters most is that the teacher knows and 
properly applies the technology to achieve the desired impact (Gil, 2012; 
Torres et al., 2016; cited in García & Cantón, 2019).

García & Tejedor (2017) conducted a different study on the potential 
of ICT use in developing learning strategies and its relationship with aca-
demic performance from the students’ perspective. The authors found that 
the students who valued ICT support more obtained better grades.

Not all researches find significant evidence to affirm that there is a po-
sitive impact on performance associated with ICT use. Botello & López’s 
(2014) study shows that ICT use can improve reading and academic per-
formance of fourth graders, yet this improvement does not only rely on 
ICTs, but also on the effectiveness of each teacher’s strategies.

Martínez & Heredia (2010) studied the effect of ICT use in computer 
students in the Programming Languages course. Students with higher gra-
des in previous school periods, obtained better performances, but authors 
did not find a significant statistical correlation between ICT use and grades.

Chasco, Pumarada & Contreras (2017) conducted a study interviewing 
141 secondary school students in the specialty of Social Sciences where 
they inquired about the various factors that affect academic performance, 
including ICTs. One of the conclusions reached was that ICTs’ impact on 
academic performance is negative outside the classroom, and that there is 
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no significant correlation between academic performance and ICT use in 
the class.

Educational software is a type of ICT and a pedagogical resource with 
growing predominance in both basic and higher education institutions. 
According to García & Hernández (2013), the use of educational software 
brings interaction and flexibility to the learning process, and also increases 
students’ motivation and cognitive development of the student.

Several educational softwares to improve the learning of logic have 
been developed, however, they meet the specific requirements of each ins-
titution. Such is the case of a tool from the Open University of Catalonia 
(UOC) in Spain. The software developed is a tutorial system that facilita-
tes conceptual and practical knowledge and helps students recognize their 
successes and mistakes, enabling corrective actions. According to Huertas, 
Mor & Guerrero (2010), interaction and fast and adequate feedback are 
essential in the learning process in disciplines such as mathematics and 
logic. Huertas et al. (2010) conducted a research using UOC’s tool. A pilot 
test was carried out in a non-face-to-face Logic course in Computer Engi-
neering. Results were measured and an anonymous survey was applied to 
107 students, where 91,58% stated that the software was useful to pass the 
course, and 80,37% said they learned Natural Deduction through its use. 
It is worth noting that the students of Computational Logic at the UCAB 
consider Natural Deduction as the most difficult course.

Another tool for teaching logic was developed at the University of Ali-
cante in Spain. The software is free and is called ADN, which stands for 
Natural Deduction Assistant in Spanish (Asistente de Deducción Natural). 
It is designed to cover the contents of Quantitative Logic, although it also 
includes the derivations or arguments of Propositional Logic (Mira & Lo-
rens, 2003). No research was found regarding its effect on academic per-
formance. It is referenced in this study as it addresses the subject matter, 
it is accessible, and focuses on essential content. It was only used as an 
additional practice which was not evaluated.

Various educational solutions already developed were investigated. 
Free distribution programs found on the Internet are mostly of European 
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(Huertas et al., 2010; Mira & Lorens, 2003) or American (USA) origin 
(Herzberg, 1997; Menzel & Allen, 2011). However, they are mostly outda-
ted and none are tailor-made for the content and style of Latin Americans, 
particularly Venezuelans. The idiosyncrasy is different, and even the ma-
thematical terminology and notation varies. Moreover, there is a language 
barrier, given some programs are developed in foreign languages and lack 
translations. 

Rojas & Suarez (2018) and Becerra (2018) conducted researches using 
the “Truth Table” software with virtual students from Colombia’s UNAD. 
The program partly addresses content from Propositional Logic, namely, 
how to interpret a formula through the semantic method of truth tables. 
Knowledge from that thematic unit of propositional logic was strengthe-
ned, achieving better results from students. 

Arellano, Nieva, Solar & Arista (2012) conducted a study in the same 
line of research: They designed, implemented and applied software for tea-
ching and learning structured algorithms. The basic objective of its use is 
to develop abstraction and algorithmic problem solving, which are basic 
skills for a computer engineer. Computational Logic is an essential course 
for the formation of these skills.

Arellano et al. (2012) compared three tools: DFD (Editor and Inter-
preter of Algorithms Represented in Flow Diagrams), RAPTOR (Rapid 
Algorithmic Prototyping Tool for Ordered Reasoning) and PSeInt (Pseu-
do Interpreter). Considering their benefits, software was implemented for 
students to design algorithmic solutions systematically using flowcharts, 
detecting possible syntactic and semantic errors in the solution and giving 
students adequate feedback to correct these errors. Once errors are cleared, 
the software can run the algorithm to visualize the solution. Arellano et 
al. (2012) finally applied an instrument to measure satisfaction regarding 
software use. 93% of the students recognized being motivated to perform 
activities with the software, and 100% considered it helped them solve pro-
blems algorithmically. Benefits also showed in students’ grades, where the 
approval percentage was 19% higher compared to students with no access 
to the educational software.
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Methodology
A quasi-experimental investigation was performed since the sample 

was not randomly chosen. The group was selected according to students 
enrolled. The effect of an educational software (independent variable) on 
academic performance (dependent variable) was studied, considering stu-
dents’ condition (intervening variable).

The research was conducted with all students of the Computational 
Logic course divided into 4 groups. The control group was made up of 
sections 001 and 003, and the experimental group, from sections 002 and 
004. Professor Gloria Tarrío oversaw sections 001, 002 and 003, and Pro-
fessor Henry Martínez, of section 004. The experimental group had access 
to the LógicaUCAB software for two hours per week (five weeks) in a 
laboratory, while the control group did not. Both groups received the same 
theoretical-practical lessons.

The population was made up of students enrolled in the four sections 
of Computational Logic in the March-July 2019 semester. Section 001 had 
37 students enrolled, section 002 had 32, section 003 had 39, and section 
004 had 43, totaling 151 sampled students.

Only seven students did not take the final exam (4,64%) —five from 
the control group and two from the experimental group. Therefore, the 
sample was made up of a total of 144 students. Students who did not take 
this test dropped out of the course.

The content evaluated in this study is not taught in any previous cour-
ses, so students should not have any knowledge on the matter. In these 
cases, according to sources consulted (Hernández, Fernández & Baptista, 
2010; Morales, 2008), it is justified not to perform a pretest. However, 
since group selection was not random, internal validity must be ensured, 
verifying group equivalence. Hernández et al. (2010) affirm that groups 
will be equivalent at the beginning and throughout the experiment, except 
regarding independent variables; measuring instruments must be equal 
and applied in the same way.

The uniformity of the control and experimental group was verified by a 
diagnostic test at the beginning of the period. These results were checked 
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in addition to their academic indexes from the previous period to verify 
similarity.

Table 5.1
Sample distribution according to group and student condition. 

March 2019.

Group
Student condition

Total sample
New Repeaters

Control 26 45 71

Experimental 30 43 73

TOTAL 56 88 144

Note: The final sample of 144 students was composed of 88 repeaters and 56 students 
new to the course. 

To compare group performance at the beginning of the study, the 
means of both the diagnostic test (control mean = 10,19 and experimen-
tal mean = 10,35) and academic indexes (control mean = 10,58 and mean 
experimental = 10,96) were compared. A Student’s t was applied for in-
dependent groups. It was possible to verify the variance homogeneity of 
both groups in the diagnostic test (F = 0,043 and Sig = 0,836) as well as in 
academic indexes (F = 0,826 and Sig = 0,367). 

Table 5.2
Statistical data for each group’s results in the diagnostic test and their 

academic indexes, before treatment

Measures t Degrees of 
freedom

Critical 
Bilateral 

Level (Sig)

Confidence interval 
(95%)

Inferior Superior

Diagnostic test -0,165 143 0,869 -2,114 1,7910

Academic index -0,469 143 0,641 -2,043 1,2676

Note: the critical level (bilateral significance) is greater than 0.05, so it can be deduced 
that there is no significant difference between the means of both measurements.
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As ratified by Huertas et al. (2010), in Computer Engineering, the sub-
jects related to logic have characteristics and difficulties like those of other 
subjects of mathematical nature, such as a very low academic performance 
and a high amount of dropout. Computational Logic at UCAB is a clear 
example, because for years it has exhibited a high number of withdrawals 
and reprobates. To demonstrate this, qualifications in the Computational 
Logic course from the last four semesters were obtained.

Table 5.3
Record of academic performance in the Computational Logic course.

Semester Approved Failed TOTAL
March 2017 54 44,63% 67 55,37% 121
October 2017 61 46,92% 69 53,08% 130
March 2018 70 46,05% 82 53,95% 152
October 2018 58 48,74% 61 51,26% 119
TOTAL 243 46,55% 279 53,45% 522

Five sessions were planned to cover the entire Propositional Logic con-
tent with the use of LógicaUCAB. Figure 5.1 shows its interface. 
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Figure 5.1. LógicaUCAB interface. The user management of the application, a tutorial 
example, two logical derivation practices, and the help screen are shown.

Given the limitation of the LógicaUCAB use (only in laboratories), it 
was decided to alternate practice activities using software available on the 
web called ADN. The activities carried out with ADN were strictly prac-
tical. (Figure 5.2).
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Figure 5.2. ADN Software interface. A software tutorial, an error message, and a 
logical derivation exercise are shown below. Taken from AND software.

Lastly, to measure the students’ academic performance, several virtual 
tests were carried out using Módulo7-Canvas. Finally, a written test was 
performed in all sections. 

Figure 5.3. Test format in the Módulo7-Canvas platform. A model of instructions prior 
to a virtual evaluation is showed. 
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Figure 5.4. Virtual activities in the Módulo7-Canvas platform. Two typical questions 
regarding the use of inference rules and normal forms are showed. 

Figure 5.5. Other virtual activities in the Módulo7-Canvas platform. Two questions for 
modeling and logical consequence issues are displayed.

Study contribution
For research purposes, academic performance was measured only from 

quantitative results of the final written test, considering the student’s con-
dition (new or repeaters). This variable was considered as in García & Te-
jedor (2017) study.

To verify the hypotheses proposed in this study on the effect of the use 
of educational software on student performance and to evidence differences 
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between the results obtained by the control and the experimental groups 
in the final written test, means from the qualifications obtained in both 
groups were contrasted, and variance homogeneity was verified (F = 0,078; 
Sig = 0,781). A student’s t-test was performed for independent samples, 
where significant evidence was observed at 95% (p = 0,035 <0,05). 

Table 5.4
Contrast between the control and experimental groups 

in the final written test

t Degrees of 
freedom

Critical Bilateral 
Level (Sig)

Confidence interval 
(95%)

Inferior Superior
-2,131 142 0,035 -3,5268 -0,1321

Note: It is emphasized that only the final written test was considered and not the virtual 
evaluations, since these tests were not applied to the control group.

Table 5
Statistical data from the final written test obtained by both groups

GROUP
STATISTICS

Mean Median Variance Deviation Min. Max. Rge. Kurtosis Asymmetry

Control 9.225 8 27.606 5.2541 1 20 19 -0.684 0.544

Experimental 11.055 11 25.497 5.0495 1 20 19 -0.708 0.016

Note: statistical data of the grades obtained in the final written test to compare results 
between the control and experimental group are showed. The experimental group 
had an academic average higher than that obtained by the control group (control 
mean = 9,225 and experimental mean = 11,055). 

The maximum and minimum scores obtained by the experimental 
group were equal to those obtained by the control group, evidencing a high 
range and dispersion in both groups. In the control group, the mean was 
greater than the median, which means that the results were asymmetrical-
ly biased to the right (9,225> 8). On the other hand, the mean was almost 
equal to the median in the experimental group, which indicates that the 
distribution tends to be quite symmetrical (11,055> 11).
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Figure 5.6. Boxplot of the statistical distribution for both groups at the end of the 
investigation. Most students in the control group achieved low scores in their tests 
(Asymmetry = 0,544 and Kurtosis = -0,684), while there was a tendency (little 
concentrated) of scores towards the mean in the experimental group (Asymmetry = 
0,016 and Kurtosis = -0,708). 

The results obtained offer enough evidence to affirm that the use of the 
LógicaUCAB educational software had a significantly positive impact on 
the improvement of the academic performance in the experimental group 
for the content of Propositional Logic in the Computational Logic course, 
which confirms the hypotheses formulated. This is consistent with research 
conducted on the use of support tools for logic subjects, such as the study by 
Huertas et al. (2010) where a significant percentage of students felt that the 
use of an educational tool favored their learning and aided in course approval. 
In Rojas & Suarez (2018) and Becerra’s (2018) researches, students impro-
ved their performance when using the “Truth Table” software, which makes 
them further references. The educational tools mentioned in these studies 
also include some of the content tackled in the LógicaUCAB software.

Results obtained using LógicaUCAB coincide with those obtained by 
Arellano et al. (2012), where the grades obtained by students who used an 
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app for teaching algorithmic resolution exceeded those obtained by stu-
dents who did not have access to technological tools. Han & Shin (2016) 
also consider ICT use as a determinant of performance.

This study’s results are like those obtained by Chasco et al. (2017), since 
better performance was achieved in the experimental group, yet the sof-
tware was only accessed in the laboratories of the educational institution, 
with positive outcomes in student performance. However, these results 
cannot be generalized to extra-academic situations. Chasco et al. (2017) 
indicate that the impact is usually negative outside the academic field. Stu-
dents received guidelines for the use of the ADN tool outside classroom 
activities during the intervention, yet many students commented that they 
did not use it since the nomenclature of rules and theorems was different 
from the syntax established in LógicaUCAB. Its impact was not measu-
red, since it was only suggested for practice outside the classroom.

Although measuring motivation and self-regulation to use the Ló-
gicaUCAB or another ICT tool is beyond the scope of this study, it is 
worth noting that the experience allowed observing that students’ attitude 
toward the content seemed to change: those who used the software appea-
red to be more interested in attending laboratory sessions; they were more 
active in asking the teacher questions and completed practical activities 
with an enthusiasm which was unusual in the course. In accordance with 
Moreno & Ramírez (2011) and García & Hernández (2013), an increase 
in motivation, initiative and participation of the student was observed, an 
aspect which teachers carefully observed. The improvement of grades can 
be considered a consequence of the student’s strong motivation.

The teachers’ role in this study cannot be overlooked, considering the 
exhaustive planning of activities and the role they have in teaching their 
students how to use the software. Practical activities carried out with the 
software in the laboratory were organized in such a way that students had 
clear guidelines at the time of carrying out the activity; exercises were built 
on a complexity scale, and the student was quickly evaluated and received 
timely feedback. This idea coincides with Gomez et al. (2011), as well as 
with Botello & López (2014) and Gil (2012), cited in García & Cantón 
(2019), and Torres-Díaz et al. (2016), cited in García & Cantón (2019), 
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who established that academic performance depends not only on ICT use 
but also on the efficiency of the teaching strategies selected and the correct 
application of the technological tools in the educational field.

García & Tejedor (2017) point out that students who valued ICT use 
the most obtained the best grades. According to sampled students’ opi-
nions at the beginning of the semester, most considered that software use 
was going to be of help, however, seven remained skeptical. In fact, five of 
these students obtained the best scores, and, therefore, no evidence was 
found of what was expressed by García & Tejedor.

As a product of this study and based on the results obtained, a program 
was designed for teachers and students to have a practical guide for acti-
vities to be carried out with ICTs (educational software, ADN and Mó-
dulo7- Canvas) in the teaching and learning process of the Propositional 
Logic content of the Computational Logic course. This program contains 
the competences to be developed, contents, necessary resources, and acti-
vities for each lesson, as well as tests and an assessment instrument. This 
program is detailed in the Annexes.
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Annexes

Program for Propositional Logic activities
A detailed program was created with activities to serve as a guideline 

for future academic periods aiming to improve students’ learning process.

General data of the program

Institution: Universidad Católica Andrés Bello (UCAB)

Unit: Faculty of Engineering, Computer Engineering 
Department

Course: Computational Logic

Year, semester o 
teaching period:

Second semester

Content: Propositional Logic

Activity objective: Apply the educational software LógicaUCAB and other 
ICTs

Modality: Partially online. Face-to-face activities were carried out 
in the classroom and practical activities in a laboratory 
with the LógicaUCAB software. In addition, the official 
UCAB platform (Módulo7-Canvas) and free ADN software 
are used to apply virtual practices.

General description: Computational Logic provides the basis for developing 
algorithmic thinking necessary for computer engineers.

According to the current program (October, 2018) of the 
UCAB’s School of Computer Engineering:

The Computational Logic curricular unit encourages 
the development of logical reasoning in students, so 
that they acquire an adequate capacity for formulation, 
argumentation and problem solving, essential in 
the academic and professional area of   a Computer 
Engineer. Reasoning ability is fundamental for personal 
and professional life, since analyzing, selecting, 
demonstrating and refuting are essential in the 
successful performance of a human being and therefore 
also promotes the integral training of professionals with 
greater analysis capacity for problem solving. Jobs as 
programming and software development are creative 
processes that require abstraction, the construction 
of formal specifications and the ability to reason. 
Computational Logic contributes to the development of 
these skills.
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General data of the program

Didactic context The activities are oriented towards the learning of the 
Propositional Logic content. Face-to-face activities 
are developed in the classroom and some practices 
are carried out in laboratories using the LógicaUCAB 
software. Activities are also carried out online, through 
UCAB’s Módulo7-Canvas platform (m7.ucab.edu.ve) where 
the necessary resources for learning are included, even 
virtual evaluations. Some tools available on the web 
(ADN) are additionally used. The objective is to build a 
collaborative space between students and teachers.

Duration: 5 weeks

Sessions for the application of the LógicaUCAB Software
During the five laboratory sessions, emphasis was placed on the con-

tents considered of greater difficulty according to the results of the applied 
survey, which are the topics evaluated in the first partial examination of the 
course. Evaluation activities were carried out using the Módulo7-Canvas 
platform. The competences to be developed, the contents and the activities 
carried out in each of the sessions are detailed below:

SESSIONS FOR THE APPLICATION OF THE LógicaUCAB SOFTWARE

SESSION COMPETENCIES
CONTENT

ACTIVITIES MEANS AND 
RESOURCESConceptual Procedural Attitudinal

1

Basic 
competency:

Learn to learn 
with quality:

Abstract, analyze 
and synthesize 

information.
Professional 
competency:

Models to 
support decision 

making:
Mathematically 

models real 
situations to 

support decision 
making

Introduction 
to Logic

Semantic 
Techniques 

for the 
interpretation 

of logical 
formulas 
(Tables of 
Truth and 
Semantic 

Trees).

Uses 
vocabulary 

appropriately
Models textual 

content in a 
formal logical 

language
Evaluates if a 

formula is well 
formed
Applies 

semantic 
techniques 

to determine 
interpretation

Values the 
importance 

of formal 
language in 

logic

The teacher 
registers a test 
section in the 
software and 

includes exercises 
and exams in 
LógicaUCAB.
The student 

registers as a user 
in LógicaUCAB 
and the teacher 

authorizes it.
The teacher 

briefly introduces 
the software for 

students to become 
familiar with its 

use.

Laboratory with 
the following 
tools: MySQL 

(version 5.0.51b), 
Symfony (version 

1.1.6), Apache 
(version 2.2.8) 

and PHP (version 
5.2.6).

LógicaUCAB 
educational 

software.
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SESSIONS FOR THE APPLICATION OF THE LógicaUCAB SOFTWARE

SESSION COMPETENCIES
CONTENT

ACTIVITIES MEANS AND 
RESOURCESConceptual Procedural Attitudinal

1

The teacher invites 
students to review 
the tutorials found 

in the software 
to reinforce 

the theory seen 
in class. The 

following topics 
were reviewed: 

definition of 
logic, proposition 

and reasoning, 
logical modeling, 

logical connectors 
and semantic 
techniques, in 

particular, truth 
tables and semantic 

trees.
An exercise is 
performed to 
determine the 

validity of a 
formula by using 

two semantic 
techniques: truth 

table and semantic 
tree.

The teacher 
encourages a 
debate where 

students compare 
each of the 

techniques used.
Virtual evaluation 

activities are 
assigned in 

Módulo7-Canvas 
(laboratories and 

homework).

Módulo7-Canvas 
(m7.ucab.edu.ve)

Video Beam

2

Basic competency:
Learn to learn with 

quality:
Abstract, analyze and 

synthesize infor-
mation.

Identify, pose and 
solve problems

Semantic tech-
niques for the 

interpretation of 
logical formulas. 
(Demonstration 

by contradiction)
Logic demon-
stration tech-

niques

Represents 
reasoning as a 
logical formula

Applies semantic 
techniques to 

determine inter-
pretation

Actively par-
ticipates in the 
resolution of 
the exercises
Uses software 

recommen-
dations and 

shows interest 
in reaching the 

solution

The teacher records 
two reasoning mod-

eling exercises in 
LógicaUCAB. One 
of these reasonings 

must be valid and the 
other not.

The student uses the 
tutorial to review the 
concept of reasoning 

and its modeling.

Laboratory with 
the following tools: 

MySQL (version 
5.0.51b), Symfony 

(version 1.1.6), 
Apache (version 
2.2.8) and PHP 
(version 5.2.6).

LógicaUCAB edu-
cational software.
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SESSIONS FOR THE APPLICATION OF THE LógicaUCAB SOFTWARE

SESSION COMPETENCIES
CONTENT

ACTIVITIES MEANS AND 
RESOURCESConceptual Procedural Attitudinal

2

Professional 
competency:

Models to support 
decision making:

Mathematically mod-
els real situations 

to support decision 
making.

Handles Fitch’s 
method as a 

representation of 
the derivation

Knows and prop-
erly applies basic 

inference rules

The student, using the 
software, applies the 
semantic technique 
of demonstration by 

contradiction for both 
reasoning, determining 

its validity.
The teacher instructs 
students to introduce 

an exercise selected by 
them into the software.
The student solves it 
using demonstration 

by contradiction.
The teacher publish-
es exercises in the 

software, so that they 
are visualized by 

the whole group of 
students.

Finally, the student 
derives the valid 

reasoning, using the 
educational software, 

with the exclusive 
use of basic inference 

rules.
Virtual evaluation 

activities are assigned 
in Módulo7-Canvas 
(in laboratories and 

homework).

Módulo7-Canvas 
(m7.ucab.edu.ve)

Video Beam

3

Basic competency:
Learn to learn with 

quality:
Abstract, analyze and 

synthesize infor-
mation.

Professional compe-
tency:

Models to support 
decision making:

Mathematically mod-
els real situations 

to support decision 
making.

Logic demon-
stration tech-

niques

Handles Fitch’s 
method as a 

representation of 
the derivation

Knows and prop-
erly applies the 
basic inference 

rules
Knows and 

properly applies 
the theorems

Uses software 
recommen-
dations and 

shows interest 
in reaching the 

solution
Is commit-
ted to the 

resolution of 
exercises and 
interacts with 
the software 

autonomously

The teacher proposes 
an exercise of logical 

derivation of easy 
resolution: a valid 

reasoning previously 
registered in the 

software.
The student makes use 
of the interactive aids 
provided by the soft-
ware and concludes 
in two ways: using 

only basic inference 
rules and using basic 
inference rules and 

theorems.
The student selects 

two derivation exercis-
es from those regis-

tered in the software, 
both classified as 

medium difficulty.

Laboratory with 
the following tools: 

MySQL (version 
5.0.51b), Symfony 

(version 1.1.6), 
Apache (version 
2.2.8) and PHP 
(version 5.2.6).

LógicaUCAB edu-
cational software.
Módulo7-Canvas 
(m7.ucab.edu.ve)

Video Beam
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SESSIONS FOR THE APPLICATION OF THE LógicaUCAB SOFTWARE

SESSION COMPETENCIES
CONTENT

ACTIVITIES MEANS AND 
RESOURCESConceptual Procedural Attitudinal

3

Using the interactive 
aids and suggestions 

given by the software, 
the student makes 

the derivation using 
basic rules and 

theorems.
The teacher explains 

and proposes 
homework 

practices using 
ADN software.

Virtual evaluation 
activities are assigned 
in Módulo7-Canvas 
(in laboratories and 

homework).

4

Basic competency:
Learn to learn with 

quality:
Identify, pose and 

solve problems
Professional compe-

tency:
Models to support 
decision making:

Mathematically mod-
els real situations 

to support decision 
making.

Logic demon-
stration tech-

niques

Handles Fitch’s 
method as a 

representation of 
the derivation

Knows and prop-
erly applies the 
basic inference 

rules
Knows and 

properly applies 
the theorems

Uses software 
recommen-
dations and 

shows interest 
in reaching the 

solution
Is commit-
ted to the 

resolution of 
exercises and 
interacts with 
the software 

autonomously

The teacher proposes 
valid reasoning to 
make the logical 

derivation with high 
difficulty.

The student makes 
the logical derivation 

using the aids 
and interactive 

recommendations of 
the software with the 

freedom to apply basic 
inference rules and / 

or theorems.
Students select two 
derivation exercises 

from those registered 
in the software 

(medium or high 
difficulty).

Students make the 
derivation using the 
interactive aids and 

suggestions given by 
the software, using 
both basic rules and 

theorems.
The teacher explains 

and proposes 
homework 

practices using 
ADN software.

Virtual evaluation 
activities are assigned 
in Módulo7-Canvas 
(in laboratories and 

homework).

Laboratory with 
the following tools: 

MySQL (version 
5.0.51b), Symfony 

(version 1.1.6), 
Apache (version 
2.2.8) and PHP 
(version 5.2.6).

LógicaUCAB edu-
cational software.
Módulo7-Canvas 
(m7.ucab.edu.ve)

Video Beam
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SESSIONS FOR THE APPLICATION OF THE LógicaUCAB SOFTWARE

SESSION COMPETENCIES
CONTENT

ACTIVITIES MEANS AND 
RESOURCESConceptual Procedural Attitudinal

5

Basic competency:
Learn to learn with 

quality:
Identify, pose and 

solve problems
Professional compe-

tency:
Models to support 
decision making:

Mathematically mod-
els real situations 

to support decision 
making.

Logic demon-
stration tech-

niques.
Simplification of 

formulas.
Semantic meth-
od for obtaining 
normal forms.

Handles Fitch’s 
method as a 

representation of 
the derivation.

Knows and prop-
erly applies the 
basic inference 

rules.
Knows and 

properly applies 
the theorems.
Gets the CNF 
and DNF of a 
formula using 
truth tables.
Verifies the 

equivalence of 
normal forms 

with the original 
formula.

Uses software 
recommen-
dations and 

shows interest 
in reaching the 

solution.
Is commit-
ted to the 

resolution of 
exercises and 
interacts with 
the software 

autonomously.

The teacher selects 
a derivation of high 

complexity from 
those registered in the 

software to finalize 
the content regarding 

derivations.
Students execute the 
logical derivation, 

concluding in several 
ways, either using 

basic rules, theorems 
or a combination of 

both. The teacher asks 
not to use the interac-
tive aids provided by 

the software.
The teacher encour-
ages a debate among 

students about the 
referral techniques 

used in the resolution 
of the exercise.

Students select and 
perform formulas 

simplification exercis-
es using the semantic 
method to obtain the 
conjunctive normal 

form and the disjunc-
tive normal form of 

at least two exercises 
recorded in the soft-

ware.
The teacher explains 
and proposes home-
work practices using 

ADN software.
Virtual evaluation 

activities are assigned 
in Módulo7-Canvas 
(in laboratories and 

homework).

Laboratory with 
the following tools: 

MySQL (version 
5.0.51b), Symfony 

(version 1.1.6), 
Apache (version 
2.2.8) and PHP 
(version 5.2.6).

LógicaUCAB edu-
cational software.
Módulo7-Canvas 
(m7.ucab.edu.ve)

Video Beam

Evaluation activities
The evaluation activities carried out in each laboratory session are de-

tailed below. A written test was carried out at the end of the planned ses-
sions. It is important to note that the percentage of evaluation for the topic 
Propositional Logic represents 30% of the total evaluation of the subject. 
The program evaluation plan is detailed below.
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IMPORTANCE OF ICT IN THE TEACHING-LEARNING PROCESS: 
MIDDLE AND HIGHER EDUCATION STUDIES

EVALUATION PLAN

SESSION Type of 
test

Techniques and 
instruments Evaluation criteria Evidence %

1
Formative 
and 
summative

Virtual evaluation 
of simple selection, 
multiple selection 
and true / false 
items through 
Módulo 7-Canvas

Identifies propositional 
variables from a text

Verifies the 
interpretation of a 
formula

Online 
test 2%

2
Formative 
and 
summative

Virtual evaluation 
of simple selection, 
multiple selection 
and true / false 
items through 
Módulo 7-Canvas

Builds a formula from a 
text

Uses semantic techniques 
appropriately

Knows basic inference 
rules

Online 
test 2%

3
Formative 
and 
summative

Virtual evaluation 
of simple selection, 
multiple selection 
and true / false 
items through 
Módulo 7-Canvas

Applies basic inference 
rules

Knows the theorems

Applies theorems 
properly

Online 
test 2%

4
Formative 
and 
summative

Virtual evaluation 
of simple selection, 
multiple selection 
and true / false 
items through 
Módulo 7-Canvas

Applies basic inference 
rules

Knows the theorems

Applies theorems 
properly

Online 
test 2%

5
Formative 
and 
summative

Virtual evaluation 
of simple selection, 
multiple selection 
and true / false 
items through 
Módulo 7-Canvas

Applies semantic 
techniques to obtain 
the normal forms of a 
formula

Online 
test 2%

FINAL Summative Face-to-
face written 
assessment with 
its corresponding 
evaluation 
instrument

Performs logical 
modeling

Makes derivations by 
applying basic inference 
rules and theorems.

Reduces a formula in its 
equivalent Conjunctive 
and Disjunctive Normal 
Form.

Written 
test (on 
campus)

20%
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Chapter 5. Educational software and its impact on the learning 
process in university

The written test is done in departmental form, that is, it is the same 
test for all groups taking the course. The evaluation instrument used can 
be seen below: 

Evaluation instrument
Criteria Content Score

Handles Fitch’s method as a 
graphic representation of logic 
derivation

Format and readability 1
Uses subderivations 1.5
Uses the rules and theorems 1.5

Mathematically models a problem 
using formal logical language, 
whether propositional or first-
order approaches

Mathematically formulates the 
established problem

1

Evaluates if the logical formula is 
well constituted according to the 
vocabulary

1

Identifies reasoning 1
Proves valid performance in 
a structured and formal way 
using basic rules of inference and 
theorems

Knows the basic inference rules 1
Knows theorems 1
Applies basic inference rules and 
theorems

2

Obtains valid reasoning 
conclusions

4

Simplifies a formula by obtaining 
the conjunctive normal form 
(CNF) and the disjunctive normal 
form (DNF)

Properly applies a semantic or 
syntactic method to obtain the 
CNF and the DNF

2

Gets the CNF and DNF at its lowest 
expression

2

Compares the theorems with the 
algorithmic structures

Compares a theorem with an 
algorithmic structure

0.5

Values logic use in the 
development of algorithmic 
thinking

0.5




