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ABSTRACT  
This study analyzes the impact of an innovative methodological intervention that integrates Information and 
Communication Technologies (ICT) and field-based activities on meaningful learning in students of Pedagogy 
in History and Geography, within the subject “Special Problems and Climate Change.” Grounded in a 
constructivist approach, the research aims to strengthen digital competencies, connect theory with practice, and 
enhance teacher training. A mixed-methods design was applied, combining quantitative analysis of academic 
performance with qualitative data from semi-structured interviews. The sample consisted of 44 university 
students. Data were collected through validated instruments, including the TIC-TAC form and institutional 
performance reports. The results indicate a significant improvement in students’ digital competence and 
understanding of key concepts related to climate change. Additionally, increased motivation, confidence in ICT 
use, and stronger engagement with the learning process were observed. The integration of field experiences 
contributed to reinforcing meaningful learning by linking academic content with real-world contexts. The study 
concludes that the combined use of ICT and experiential learning strategies is effective in improving academic 
performance and pedagogical competencies. These findings highlight the importance of integrating innovative 
methodologies in higher education to address the challenges of 21st-century teacher training. 
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1. INTRODUCTION 

1.1. Background to the Problem 

The present study focuses on the design and 
implementation of an innovative methodology 
mediated by Information and Communication 
Technologies (ICT) to enhance meaningful learning 
among students of Pedagogy in History and 
Geography, within the subject “Special Problems and 
Climate Change,” under a constructivist approach. 

This research contributes to the existing literature 
by examining the relationship between ICT use and 
meaningful learning in higher education, particularly 
in teacher training contexts. It proposes the 
integration of digital tools and field-based activities 
to connect theory and practice, strengthen 
pedagogical competencies, and improve educational 
quality. Methodologically, the study incorporates 
validated instruments and data triangulation to 
evaluate the effectiveness of the intervention. 
Additionally, it offers practical implications through 
the development of didactic resources and the 
promotion of collaboration between universities and 
schools, contributing to both academic and social 
impact.1.2 Hypothesis 

The methodological intervention has allowed 
students to achieve more than 65% of ICT use 
management and significant learning. 

Null hypothesis. 
The methodological intervention mediated with 

ICTs has not been able to comply with  
a significant learning. 

1.2.  Objectives and justification 

The research work of this study is aimed at 
carrying out an intervention with an innovative 
methodology that includes the use of ICTs applied in 
the classroom to enhance the significant learning of 
students of pedagogy in History and Geography in 
the context of the subject of Spatial Problems and 
Climate Change under the constructivist model. 

1.2.1. General objective 

To design and implement a methodological 
intervention that enhances meaningful learning with 
pedagogical strategies mediated by ICT and 
consequently the development of skills in students of 
Pedagogy in History and Geography, as a tribute to 
the graduation profile and pedagogical and 
disciplinary standards in the context of the subject 
Special Problems and Climate Change 

1.2.2. Specific Objectives 

1. Carry out a bibliographic review and analysis on 
the subject of study. 

2. To analyze the profile, perceptions and level of 
digital literacy and skills of students in the use of 
ICTs, highlighting the dimensions of the 
variables. 

3. Design methodological strategies and 
interventions that allow students to learn in a 
meaningful way by connecting theory and 
practice through the use of ICTs. 

4. Evaluate the impact of interventions through the 
application of instruments that measure how 
students transfer what they have learned to real 
texts. 

2. CHAPTER 2 METHOD (METHODOLOGY) 

2.1. Research design 

This study follows an experimental design within 
a mixed-methods approach. The independent 
variable, Information and Communication 
Technologies (ICT), was applied through a 
methodological intervention to evaluate its effect on 
the dependent variable, meaningful learning. 

The research integrates both qualitative and 
quantitative components to provide a comprehensive 
understanding of the phenomenon. Quantitative data 
were used to measure academic performance and 
learning outcomes, while qualitative data 
contributed to understanding students’ perceptions 
and experiences. 

The study also incorporates a structured literature 
review as part of the research design, aimed at 
identifying theoretical foundations, research trends, 
and existing gaps in the field. This process involved 
the selection, analysis, and synthesis of relevant 
academic sources to support the development of the 
study. 

Overall, the design allows for a systematic 
evaluation of the intervention and its impact on 
learning, ensuring coherence between theoretical 
foundations, methodological procedures, and 
research objectives. 

2.2. Population and sample 

The population under study is made up of 
university students enrolled in the subject "Special 
Problems and Climate Change". Out of a total of 49 
students, 44 who actively participate in academic 
activities will be worked on. The sample has been 
selected through a non-probabilistic sampling for 
convenience, considering the accessibility and 
availability of the participants. 

To better understand the difference between both 
terms (population and sample), it is determined; 
Prhita, (2024) specifies the following: Population; 
refers to the entire group from which conclusions are 
to be drawn. It can include elements beyond people, 
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such as objects, events, organizations, countries, 
species, etc. 

Sample: This is a specific group from which you 
will collect data. Their size is always smaller than that 
of the total population. In research, the population is 
not always limited to people 

2.3. Research instrument 

The instruments are the tools with which the 
information related to the research work will be 
collected, among which the questionnaires, focus 
groups, among others, stand out. (Cochachín, 2024) 

Qualitative instrument: An interview was carried 
out without replacement in a group of students to 

know their personal appreciations about the process 
of the work developed in the semester with some 
questions specifically addressed.  

2.3.1. Data collection techniques and 
instruments 

The data were analyzed qualitatively and 
quantitatively under the umbrella of the integrative 
or mixed paradigm, they were used a.- Statistical 
performance report b.- Analysis of the results of the 
Google form, c.- Analysis of the focus group 
responses. Detailed with computer programs in Table 
1 

Table 1: Analysis of the data and programs to be used 
Data analysis Program to use 

Data standardization SPSS Program 

Use of statistics SPSS Program 

Use of analysis techniques used within the SPSS program Atlas Ti 12 CANVA Program 

Source: Authors. 

The research was carried out using both qualitative 
and quantitative methods. In the qualitative 
approach, the Atlas Ti 12 program was used to 
perform a word cloud analysis, and co-occurrence, 
which allowed identifying possible patterns in the 
focus group responses. On the other hand, in 
quantitative research, several statistical techniques 
were used. Descriptive statistics allowed the data to 
be summarized (mean, standard deviation, etc.).  

3. CHAPTER 4 RESULTS. ANALYSIS AND 
INTERPRETATION OF RESULTS 

3.1. Diagnosis and results 

According to the fulfillment of the objectives, the 
following results are detailed 

Student profile; the group of students of the 
Pedagogy in History and Geography career is 

relatively homogeneous, with ages ranging from 19 
to 22 years old. Of the responses, 42.8% belong to the 
female gender and 57.1% belong to the male gender. 
As for the academic performance of secondary 
education (school), students are mostly concentrated 
between grades 5.9 and 6.3. This demonstrates the 
good academic performance of the students. In terms 
of preference for the career, 81.8% chose the career in 
first place and 9.1% chose it in second place, which 
shows the interest in preferring the career of 
pedagogy in History and Geography. In terms of 
previous university academic performance, the 
group in general had an average in university 
between 4.2 and 6.3 respectively. Below, results of the 
Tic-Tac form study; answers that summarize the 
Processing of the cases. 

Table 2:  Case Processing Summary. In original language Spanish 

Resumen de procesamiento de casos 
 

Casos Válido 
 

Casos Perdido 
 

Total 
 

 
N % N % N % 

DISEÑO_REC * SEXO_R 77 100.0% 0 0.0% 77 100.0% 

Tabla cruzada DISEÑO_REC * SEXO_R 
DISEÑO_REC SEXO_R M SEXO_R F Total 

PRT 21 12 33 

POT 28 16 44 

Total 49 28 77 
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Figure 1: Bar graph pre-test and post-test answers. In original language Spanish 

Table 3: Sex Case Processing. In original language Spanish 

Resumen de procesamiento de casos 
 

Casos Válido 
 

Casos Perdido 
 

Total 
 

 
N % N % N % 

SEXO_R * P1 * DISEÑO_REC 77 100.0% 0 0.0% 77 100.0% 

Tabla cruzada SEXO_R * P1 * DISEÑO_REC 

DISEÑO_REC: Total 
SEXO_R Medida P1 NO P1 PO P1 SI Total 

M Recuento 3 20 26 49  
% dentro de SEXO_R 6.1% 40.8% 53.1% 100.0% 

F Recuento 3 11 14 28  
% dentro de SEXO_R 10.7% 39.3% 50.0% 100.0% 

Total Recuento 6 31 40 77  
% dentro de SEXO_R 7.8% 40.3% 51.9% 100.0% 

 
Figure 1: Bar graph with pre-test and post-test count. In original language Spanish 
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3.2. Data Analysis 

3.2.1. Summary of Valid Cases 

Total Cases: There are a total of 77 valid cases, 
indicating that all participants have answered the 

corresponding questions with no lost data (0% data 
lost). 

3.2.2. Distribution by Design and Sex. 

Cross Table DISEÑO_REC * SEXO_R: 

Table 2: Cross-table in SPSS answers Pretest and posttest 
Design Sex Counting 

PRET Men (M) 21 

PRET Women (F) 12 

PRET Total 33 

POST Men (M) 28 

POST Women (F) 16 

POST Total 44 

Total by Sex Men (M) 49 

Total by Sex Women (F) 28 

Total by Sex Total 77 

Source: Own elaboration of the SPSS program 

Interpretation: There is a higher male participation 
(49 men) compared to women (28 women). 

In the PRT design, (pretest) men also have a higher 
representation than women (21 vs. 12). 

In the POT design, (postest), the difference 
remains, with 28 men and 16 women. 

3.3.3. Gender Distribution and Responses to P1 

Total Percentages: 7.8% (NO), 40.3% (PO), 51.9% 
(SI) 

Interpretation: The majority of men (53.1%) 
answered "Yes" (YES) to P1, indicating a positive 
trend in the innovative TicyST methodology (design). 
Women also show a majority in the answer "Yes" 
(50.0%), although with a slightly lower 
representation than men. 

Overall, 51.9% of all participants answered "Yes," 
suggesting favorable acceptance or recognition 
toward the adaptations or designs discussed in 
question P1. 

3.3.4. Conclusions 

1. a.-Gender Differences: The analysis shows a clear 
difference in participation between men and 
women, with a greater male representation in 
both design categories (PRT and POT). Although 

both genders have a positive trend toward 
acceptance of climate change adaptations, men 
tend to show a greater inclination to answer 
"Yes." 

2. b.- General acceptance: The general acceptance of 
climate change adaptations (51.9% "Yes") 
suggests that participants, as a whole, are open to 
design strategies that address climate change. 
This may be indicative of a growing 
environmental awareness among participants. 

3. c.- Implications for Learning: These results 
highlight the importance of continuing to 
promote education on climate change and its 
adaptations, with a focus on engaging all genders 
equitably. 

4. d.- Strategies could be considered to increase 
female participation in future studies, as well as 
to foster an environment that reinforces the 
acceptance of sustainable solutions. 

This analysis provides a clear view of how design, 
sex, and response variables relate to each other, 
highlighting potential areas for educational and 
awareness-raising interventions. 

3.4. Question 3. About the preference of students 
to study the pp3 career 

 
Figure  

Note: In original Spanish language 
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The interpretation of the answers shows a clear 
trend towards running as a top priority among the 
participants. This dedication can be a driver for 
your academic and professional success. However, 
it is also important to recognize that other factors 
play a role in their lives, highlighting the need for a 

balanced approach to personal and professional 
development 

3.5. Question 4. Indicate the overall average of 
the previous semester. 

 
Figure5 

Note: In original Spanish language 
Results; The overall average for the previous 

semester is approximately 5.31. 
It can be concluded that overall performance 

suggests moderate academic performance. This value 
may indicate that participants are meeting the 
requirements, but it also suggests that there is room 
for improvement from the average. There is 
variability in performance: The presence of grades 
ranging from 4.2 to 6.0 indicates that there is 
variability in performance, which can be a sign of 
different levels of understanding of the study 
material or commitment to studies. 

This background justifies the importance of the 
intervention: Since the average does not reach a high 
level, it could be beneficial to implement educational 
or support interventions to help students improve 
their performance in the future. 

3.6. Question 5. About knowledge about Tic and 
Tac. 

3.6.1. Comparison of the non-intervention group 
and the same group with intervention  

3.6.1.1. Same group without intervention 

a.- It shows a lack of knowledge on the subject, 
most of the answers reflect a notable lack of 
familiarity with ICT and TAC. Many people simply 
say "I don't know the difference" or "I have no idea," 
which shows that they haven't had a chance to learn 
about these concepts. 

The few definitions offered are quite superficial. 
This suggests that, without prior educational 
intervention, they have not been exposed to 
information that would help them better understand 
how these technologies can influence their academic 
lives. 

b.- Limited Definitions: Although some attempt to 
provide an answer, they are generally not very 
detailed and fail to capture the essence of what ICT 
and TAC mean. This indicates that there is a great gap 
in their understanding. 

c.- Implications: This group clearly needs an 
educational approach that gives them the tools and 
knowledge necessary to navigate an increasingly 
digital world. Without this intervention, their ability 
to benefit from technology in their learning could be 
impaired. 

3.6.1.2. Same group with Intervention 

a.- They present greater knowledge: In contrast, 
this group demonstrates a much stronger 
understanding of the difference between ICT and 
TAC. The answers are clear and well-founded, 
indicating that they have had training in this area. 
Phrases such as "ICTs are tools for managing 
information" and "TACs focus on the pedagogical use 
of these tools" are common among their responses. 
This suggests that they have learned not only the 
definitions, but also how to apply these concepts in 
practical contexts. 
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b.- Detailed Definitions: Many participants offer 
content-rich descriptions, with concrete examples of 
tools and applications. This not only shows that they 
are knowledgeable about technologies, but they also 
understand how they can be used in their education. 

c.- Implications: The knowledge they have 
acquired allows them to better integrate technology 
into their learning and teaching. This can make your 
educational experience more interactive and 
effective, which is a huge advancement in your 
training. 

Conclusions: Effect of the methodological 
intervention; The difference between the first 
measurement and the second measurement clearly 
highlights the importance of educational 
intervention. The group without intervention shows 
a notable lack of understanding, while the same 
group with the methodological intervention has 
developed knowledge that will be very useful in their 
studies and in their daily lives, especially because 
they must develop the skills of the 21st century, 
which are framed in the graduation profile. There is a 
need for Continuing Education; to implement 
training programmes that help them understand ICT 
and TAC. This learning will not only give them 
information, but it will also help them feel more 
confident when using technology. It is important to 

highlight the responses in the group that received the 
methodological intervention, presents a greater 
knowledge about ICT and CAT, as observed in the 
group with intervention, can lead to a more effective 
use of technology in the classroom. Not only does this 
improve the way they learn, but it also fosters a more 
collaborative and interactive environment, which can 
enrich their overall educational experience. giving 
them an advantage in future challenges in other 
subjects as well as in the professional development of 
each of the students in the group. 

3.7. Instrument Results 

Instrument 1; Focus group interviews. The results 
were analyzed with the Atlas Ti 25 Program and 
enriched the results of the research by 
complementing the different educational areas with 
the most accurate appraisals of the classes. 

3.7.1. Results of the interviews conducted with 
the students  

The co-occurrence charts for the interviews are 
presented below along with an analysis of the results. 
Annex E 

3.7.2. Interview n° group 1, 2 and 3  

Table 3:  Co-occurrence results on question suggestions. 
Code Frequency Co-occurrences 

I prefer traditional classes 5 Dictation, No practical activities 

Self-esteem and self-confidence 7 Work well, Improve self-esteem 

Strategies for learning 6 Learn about other strategies, Improve academic performance 

Learning 5 Improved knowledge acquisition 

Learnings 6 Reinforce learning 

Source: Authors' elaboration in Atlas Ti 25.  

Analysis: Students show a clear and minimal 
preference for traditional classes, suggesting a 
resistance to the use of ICT. Self-esteem and self-

confidence are important aspects in learning, 
indicating that the methods used may be 
influencing students' personal perception. 

Table 4:  Co-occurrence results on the subject's significant learning question. 
Code Frequency Co-occurrences 

Significant 12 Moderately, Deepening, Complementary activities, Not significant 

Moderately significant 10 Deepening, Complementary Activities 

Deeply significant 5 Complementary activities 

Source: Own elaboration in Atlas Ti 25 

Analysis: Most of the participants consider that 
they have achieved significant learning, although 
some see it as moderately significant. 

Complementary activities are positively valued, 
suggesting that the practical approach improves 
comprehension. 

Table 5:  Co-occurrence results on question self-grading of work done and learning 
Code Frequency Co-occurrences 

Rating 7.0 19 
 

Note 6.0 7 
 

Note 5.0 3 
 

Source: Own elaboration in Atlas Ti 25 

Analysis: The self-rating reveals that most 
students are satisfied with their performance, 
giving themselves high grades (7.0). This could 

indicate a positive perception of the methodology 
used in teaching. 
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Table 6: Results of Co-occurrence on question suggestions for subject. 

Code Frequency Co-occurrences 

Suggestion 12 More texts, Climate change, Practical classes 

Greater order 2 Evaluations, Rubrics 

More texts 5 Complement the subject 

Source: Own elaboration in Atlas Ti 25 
Analysis: The suggestions point to a need to 

improve the organization and content of the classes 
with printed documents and not just a platform since 
not everyone entered the platform to look for 
information. A small group of students want a more 
local focus circumscribed to the Coquimbo region, on 
relevant issues, such as climate change, suggesting a 
desire to connect with the local and regional reality. 

General Conclusion: The co-occurrences in the 
interviews reflect a combination of preferences for 
traditional methods and the search for meaningful 
learning. Students value self-esteem and self-
confidence, as well as the need for more relevant 
strategies and content in their education. Student 
suggestions indicate specific areas for improvement 
that could benefit both teaching and learning, 
particularly for a more regionalist approach. 

According to what was analyzed in the interviews, 
it was determined that, although the innovative 
TicyST methodology was novel and contributed great 
significance to the work carried out, one of its 
opinions considered  a finding was the suggestion not to 
leave the traditional classes with dictation and without 
activities, especially students who prefer the 
discipline of History more than Geography. The same 
group did not want guidelines or digital guides but 
printed on paper; this small group of students were 
the ones who registered the least amount of income 
to the Moodle platform and low motivation for digital 
E-activities. 

It should be noted that in the conversation in the 
focus group, the vast majority (98%) of the students 
expressed a high level of satisfaction when they 
visited the two schools in the Elqui Valley, in which 
they presented the classroom work as a group to a 
group of 22 elementary and middle school courses; a 
situation that filled them with fulfillment. In the 
interviews, a large number of students contributed in 
their answers that they felt good about the 
methodology used that allowed them to learn. With 
the exception of students with a preference for 
traditional classes and a displeasure in habitually 
entering the Moodle platform; The rest of the course 
he expressed a pleasure in learning and maintaining 

the work with the platform and using different types 
of open source programs to continue learning and 
consolidating the knowledge of the classes. They 
stated that they had learned thanks to the use of ICTs. 

5.2.2.-Instrument 2. Statistical performance 
document. It is one of the instruments created by the 
university in order to summarize and archive the 
results of the subject. For the case study it is called; 
Statistical compliance report on Special Problems and 
Climate Change. It condenses statistical results that 
are interpreted in this study. See Appendix D for 
more details. 

3.8. Analysis instrument 2 of Statistical 
Performance Report. 

The report is from the second semester of 2024 on 
the subject "Space Problems and Climate Change" of 
the University of La Serena offers a clear vision of 
student performance. This analysis focuses on 
understanding both the numbers and the learning 
experiences, in quantitative terms, which helped to 
get a more complete picture of the course. Summary 
Annex F. 

3.9. Quantitative Data 

a.- Registration and Participation: Initially, there 

were 50 students enrolled, and by the end of the 
semester, 49 completed the course. This indicates 
good retention, as only one student did not continue. 

b.- Of the 49, 47 took the course at their first 
opportunity, which shows a high level of interest and 
commitment to the content. 

c.- Academic Performance: c.1.- Only one student 

took the exam, and fortunately, passed. This can be 
a food for thought, as it suggests that assessment 
methods might not be aligned with student 
expectations. c.2.- The pass rate is 98% of students 

passing at the end of the semester. This suggests that 
most of them were able to understand and apply 
what they learned. 

d.- Grades: d.1.- The average grade was 5.7, with a 
standard deviation of 0.6, which means that the 
grades were quite consistent and that the students 
performed similarly. 

Table 7: Grade Distribution 
Rating Percentage 

BAD 0% 

DEFICIENT 0% 

LESS THAN ENOUGH 2% 
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ENOUGH 12% 

MORE THAN ENOUGH 58% 

GOOD 28% 

Source: Own elaboration 2025 based on the Statistical Performance report of the subject. 

This shows that most of the students performed 
well, although a small group struggled. 

Usefulness of Statisticians. Regarding the 
usefulness of statistics as indicators: these statistics 
are fundamental to evaluate student performance 
and the effectiveness of the innovative university 
methodology based on learning and ICT variables 
allow us to consider; 

a.-Pass and Fail Rate: A high percentage of 
approval (98%) suggests that the methodology 
applied is effective and that most students are 
achieving the learning objectives. 

b.- Average Grade and Standard Deviation: The 
average grade of 5.7 and a low standard deviation 
(0.6) indicate that most students obtained similar 
grades, suggesting a consistency in academic 
performance. 

c.- Distribution of Grades: The distribution of 
grades shows that most students obtained grades of 
5 and 6, which reinforces the idea of good overall 
performance. The absence of very low grades (1 and 
2) is also a positive indicator. 

d.- Number of Opportunities to Complete the 
Course: Most students completed the course at their 
first opportunity, suggesting that the methodology is 
accessible and understandable to students. 

In summary, the statistics presented allow us to 
detect a good performance in academic performance 
and suggest that the innovative university 
methodology based on learning variables and ICT is 
effective. This data is essential for making continuous 
adjustments and improvements in educational 
methodology. 

3.10. Descriptive analysis of the instrument. 

a.- Learning Efficiency: The high pass rate and 
participation from the beginning reflect a positive 
learning environment. This could be due to the 
quality of the course content or the way it was taught. 

b.- Perception of the exams: The low number of 
students who took the exam (only one) is something 
that deserves attention. This could suggest that 
students are not comfortable with this type of 
assessment or that they prefer more continuous, less 
stressful assessment styles. 

c.- Grade Results: Although the majority 
performed outstandingly, 14% of students who 
stayed at "sufficient" or "less than sufficient" indicate 
that there is a small group that could benefit from 
additional support. 

Conclusions of the instrument; the course "Space 
Problems and Climate Change" presents a positive 
outlook, with several strengths: 

Table 8:  Summary of Success and Challenges by Statistical Report 
Appearance Description 

Successes High pass rate and good grade point average (grades), reflect 
good learning. 

Challenges Maintain a good level of learning to prevent students from 
having to take exams; a situation that in the academic field is a 

reflection that the expected learning was achieved. 

Source: Authors' elaboration based on quantitative results. 

3.11. Recommendations 

1. Review Evaluation Methods: It would be useful 
to consider alternative evaluation formats that 
reduce stress and encourage more active 
participation, especially since the activities have 
deadlines that are set in stone. 

2. Offer Academic Support: Implement tutoring 
programs or reinforcement sessions to help those 
students who are on the verge of passing. 

3. Use of Technologies: Evaluate how technological 
tools can improve interaction and learning, as 
well as facilitate preparation for the delivery of 
practical work and avoid taking the final exam. 

In summary, this analysis provides a clear view of 
course performance, highlighting achievements and 
areas where there is room for improvement. With 
these insights, we can continue to move towards a 

more enriching educational experience for all 
students and guidance for future teachers who teach 
the subject. 

It is crucial that this methodology continues to be 
evaluated and adjusted to maximize the potential of 
students and promote meaningful and lasting 
learning that incorporates contact with educational 
practice in addition to ICT. In addition, it is important 
to continue researching the reasons behind success in 
2024 in order to replicate and adapt these strategies 
in future courses. Above all, thinking about 
projecting the future teaching performance of these 
students who will face the challenges of the 21st 
century. 

3.- Instrument 3. Tic-Tac Form. The instrument is 
named to measure knowledge of Information and 
Communication Technologies and how they are 
transformed into learning and communication 
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technologies. The results were analyzed using SPSS 
and Excel as a user, which allowed us to determine 
the profile of the sample and provide data of interest 
that deepened the relationship and prominence of the 
variables in the aspects consulted. Questions 1,2,3,4,5 

allowed the sample profile to be defined, presenting 
the results in the diagnostic section. 

The results of question 6 onwards are presented 
below.

 
Prior to the intervention Post-intervention 

  
Figure 2:  Result p 6: Do you like learning and working on the Moodle platform? 

Source: Tic-Tac 2024 form application. In original language Spanish 
Analysis; In the post-intervention the perception 

of pleasure of working on the Moodle platform 
decreases slightly, the option c increases only 
because I am asked to. 

Explanation: during the second semester, 
students feel the lack of time and that the Moodle 
platform takes away their time, this due to another 

strike that occurred as a result of a situation 
explained above. 

It is noteworthy to note that the profile of the 
student of Pedagogy in History and Geography is 
oriented to traditional readings and classes, which 
is reflected in 12% of students who express a 
preference for this type of classes without the use of 
ICT 

Prior to the intervention Post-intervention 

 
 

Figure 3 : Result p 6 Known tasks of the Moodle platform. 
Source: Tic-Tac 2024 form application. In original language Spanish 

3.12. Comparative Analysis 

3.12.1. About the use of Tools 

Hands-off: Many users mentioned that they use 
"Assignment Delivery," which shows that it's a very 
important tool for them. 

"Online Quizzes" and "Forums" are also 
highlighted, suggesting that they like to assess their 
learning and participate in discussions. 

There are a good variety of tools they use, such 
as "Moodle Chat," "Wiki," and "Polls," indicating 
that they are exploring different ways to interact 
and learn. 

With Intervention: Like the previous group, they 
also mention "Assignment Delivery" and "Online 
Questionnaires" a lot. However, here you notice 
that they use fewer tools, which could mean that 
they are more focused on specific tasks, or that they 
do not have as much freedom to choose how to 
learn. 

3.12.2. Variety of functions 

No Intervention: This group uses a wide range of 
features, which could make their learning 
experience based on tools such as "Database" and 
"Glossary" are also mentioned, suggesting that they 
are open to exploring further. 
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With Intervention: Here, the functions they use 
are more limited. This can be useful if you're 
looking for a more direct approach, but it could also 
make the learning experience less dynamic. 

3. Focus on Tasks: Users who do not have 
intervention seem to have more freedom to choose 
how and which tools to use, which could encourage 
more collaborative and creative learning. On the 
other hand, users with intervention may be more 
directed to fulfill specific tasks, which could be 

effective for certain objectives, this is specified in 
the orientation of the methodology focused on the 
orientation to the final project. 

In summary, the way users interact with Moodle 
varies depending on whether they have 
intervention or not, which can influence their 
experience and learning, but you cannot focus all 
your learning on working exclusively with this 
platform.

 

Prior to the intervention Post-intervention 

 
 

Figure 4:  Result Q 8 Do you know how to store data in your email or workspace? 
Source: Tic-Tac 2024 form application. In original language Spanish 

On the analysis of these questions, it is 
determined that with the intervention the number 
of students who realized that they did not manage 
the institutional workspace well increased by 2%. 

The number of students who learned to use it with 
their potentialities increased by 2%, teamwork was 
essential to correct doubts about the management 
of this virtual environment. 

 
Prior to the intervention Post-intervention 

 
 

Figure 5:  Result p 9 Programs used to improve learning. 
Source: Tic-Tac 2024 form application 

4. INTERPRETATION AND CONCLUSION 

The comparison between the two groups reveals 
that the same intervention group, despite its more 
limited use of tools, has experienced significant 
benefits in its learning and in the use of information 
and communication technologies (ICT). 

A focus has been achieved on essential tools for 
the profile of pedagogy student. The intervention 
group focused on key tools such as PowerPoint, 
Word and Excel. This focus on well-established 
applications provides them with practical skills that 
are highly valued in academic and professional 
settings. Learning to use these tools effectively can 

facilitate their performance in future tasks, both in 
education and in the future workplace. 

The intervention has allowed for a more defined 
structure in learning. By directing students to 
specific tools, they have been helped to deepen their 
knowledge and competence in these applications, 
which can be more difficult to achieve in a more 
dispersed environment. 

On the benefits in their productivity; By focusing 
on a limited set of tools, students can develop 
greater dexterity and efficiency. This not only 
improves their ability to complete tasks, but also 
prepares them to use these tools in future contexts, 
increasing their productivity and effectiveness 
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considering that they will be teachers of students in 
the educational system. 

Integration of ICT in Learning: the intervention 
has ensured that students use ICT in a more 
intentional and focused way. This can result in a 
better understanding of how to integrate 
technology into your learning process, fostering 
digital skills that are essential in today's age. 

In summary, the intervention group has 
benefited in terms of learning by receiving clear 

direction towards practical and useful tools. 
Although their use of ICT may seem more limited 
in variety, this concentration has allowed them to 
gain valuable skills and develop a more structured 
approach to their educational process. In the long 
term, these competencies are crucial for their 
academic and professional success, highlighting the 
importance of intervention in effective learning and 
in the use of technologies in accordance with 
pedagogical standards. 

Figure 6:  Result p 10 Consider that I maintain my interest in studying. 
Source: Tic-Tac 2024 form application. In original language Spanish 

It is interesting to note that in this question the 
intervention did not have a significant impact or be 
decisive. When reviewing the result, the student 
whose answer was negative was identified. In the 
interview, it was discovered that his interest lay in 

studying a career in administration and not 
pedagogy. This decision is multifactorial and the 
intervention methodology had no connection with 
this student's response. 

Figure 7: Result p 11I have knowledge about Climate Change 
Source: Tic-Tac 2024 form application. In original language Spanish 

Interpretation of the Results: Non-intervention 
group, demonstrated a.- Interest in Learning: a 
significant part of the participants express their 
desire to learn more about climate change and 
space problems, indicating an active interest in 
deepening their knowledge. This is reflected in 
multiple responses that mention "I want to learn." 

Basic Knowledge: Many also state that they 
handle the subject in a basic way. This suggests that 
although they have some initial knowledge, they 

recognize that there is still a long way to go to fully 
understand the topic. They stated b.-Variable 
Confidence: There are some responses that affirm 
that some participants handle the issue well. 
However, these responses are less frequent 
compared to those that indicate basic handling or a 
desire to learn, suggesting that most feel less 
confident about their current knowledge. 

Group With Intervention is summarized as 
follows:  

Prior to the intervention Post-intervention 

  

Prior to the intervention Post-intervention 
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a.- Greater Confidence in Knowledge: In the 
intervention group, there is a remarkable number 
of responses that indicate that the participants 
handle the topic well. This may reflect more 
structured teaching or greater exposure to 
educational resources on climate change and space 
issues.  

b.- Interest in Learning: Like the non-
intervention group, some participants express their 
desire to learn more. However, the number of 
affirmative responses indicating an adequate 
handling of the topic is considerably higher, 
suggesting a higher level of confidence in their 
knowledge. 

c.- Balance between Knowledge and Desire to 
Learn: although many in this group claim that they 
handle the subject well, there is also a recognition 
that there is more to learn. This suggests a positive 

balance between confidence in their knowledge and 
the motivation to keep learning. 

Conclusions: Differences were recorded in Trust 
and Knowledge; The main difference between the 
two groups lies in confidence and level of 
knowledge. The intervention group shows greater 
confidence in their understanding of climate 
change and spatial problems, while the non-
intervention group tends to have a more basic 
handling and a more evident desire to learn. 

Impact of the Intervention on Learning: The 
intervention appears to have provided an 
environment that fosters effective learning, 
resulting in improved mastery of the subject. This 
suggests that educational structure and support 
can be key to increasing confidence and competence 
on complex issues such as climate change.

 

 

 

Prior to the intervention Post-intervention 

  
Figure 8:  Result p 12 Climate change is caused by 

Source: Tic-Tac 2024 form application. In original language Spanish 

4.1. Comparative Learning Analysis 

Knowledge about the Causes of Climate Change: 
Non-Intervention Group: as can be seen in the 
graph, there is a predominance of the Anthropic 
Effect: Most of the participants identify the 
anthropic effect as the main cause of climate 
change, which demonstrates a good level of 
awareness about the human impact on the 
environment. There are also responses that mention 
the natural effect and the perception that climate 
change is a natural cycle. This suggests a broader 
understanding, albeit with some confusion in the 

interrelationship between natural and human 
causes. 

With Intervention: a.- Consistent Knowledge of 
the Anthropic Effect: This group also shows a 
strong recognition of the anthropic effect, with a 
majority of responses supporting it. However, the 
degree of confidence in their knowledge seems to 
be higher, as few participants mention alternative 
perspectives. b.- They deliver a lower Diversity of 
Responses: The answers are more homogeneous, 
indicating that the intervention could have 
provided a clearer and more unified understanding 
of the topic. 



4311 JASNA CORTÉS VILLARROEL et al 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 4298-4320 

Non-Intervention Group: a.- They manifest a 
strong desire to Learn; Many participants express 
an interest in learning more about the topic, 
indicating an active motivation to deepen their 
knowledge. However, this also suggests that they 
feel that their current understanding is limited. b.- 
Variable Trust: Although some handle the subject 
well, most feel at a basic level, which may reflect the 
lack of structured educational resources. 

On self-confidence and desire to learn the group 
with Intervention: This group shows a good level of 
confidence in their knowledge, with many 
affirmative answers about their understanding of 
the topic. However, there are also participants who 
want to continue learning, which indicates an 
openness to continuous knowledge. 

Less Need to Learn Basically: The intervention 
appears to have strengthened their self-confidence, 
reducing the number of participants who feel only at a 
basic level of knowledge. 

4.2. Impact of the Intervention on Learning 

Non-intervention group: spontaneous learning; 
Their knowledge of climate change seems to be the 
result of personal or informal initiatives, which can 

lead to a fragmented understanding. Need for 
Educational Resources: The variability in their 
responses suggests that they would benefit from a 
more structured educational approach to 
consolidate their knowledge. 

Group with Intervention: The Directed Learning 
and Structured Intervention has provided a 
framework that helps them acquire knowledge 
more effectively. This translates into a better 
command of the topic and greater confidence in 
your answers. 

Knowledge Consolidation: By having access to 
more guided teaching, students can better 
understand the complexity of climate change and 
its causes. 

Conclusions: Differences in self-confidence and 
Understanding: The intervention group shows 
greater confidence and a clearer understanding of 
climate change, while the non-intervention group 
has a more basic and dispersed knowledge. 

Benefits of the Intervention: The educational 
structure seems to have been key to improving the 
understanding of the topic in the intervention 
group, suggesting that a more formal and targeted 
approach may be beneficial for learning. 

Figure 9: Result p 13 Variables associated with climate change 
Source: Tic-Tac 2024 form application. In original language Spanish 

Data Interpretation. From the Group without 
Intervention; The predominance of the "All 
Previous Alternatives" Response, d: The majority of 
participants in the non-intervention group 
consistently select the option "all of the above 
alternatives". This indicates that they have a general 
understanding that the variables associated with 
climate change are multiple and cover various 
dimensions, which is a positive understanding. 

Recognition of Diversity of Variables: The fact 
that many participants opt for this answer suggests 
that they are aware of the complexity of climate 
change and that the variables involved are not 
limited to a single aspect (economic, 
environmental, social, etc.). This reflects a holistic 
vision that is crucial to address the phenomenon of 

climate change effectively in the subject. Lower 
frequency of Specific Responses is recorded; 
Although some participants mention more specific 
answers such as "environmental and social" or 
"economic", these are less frequent. This could 
indicate that, although there is recognition of these 
variables, the lack of intervention has limited their 
ability to deepen the specific knowledge about each 
category. A need for Clarification and Education is 
detected; The high proportion of responses 
choosing "all of the above alternatives" may also 
suggest that participants are unsure how to classify 
variables associated with climate change. This 
indicates a need for educational resources that help 
clarify and specify knowledge about the different 
dimensions of climate change. 

Prior to the intervention Post-intervention 

  



4312 INTERVENTION IN THE LEARNING PROCESS IN STUDENTS OF PEDAGOGY IN HISTORY… 

SCIENTIFIC CULTURE, Vol. 12, No. 4, (2026), pp. 4298-4320 

Comparison with Intervention: a.- Consistency 
in Responses: The intervention group also shows 
strong support for the option "all of the above 
alternatives", but the number of specific responses 
(such as "economic" or "environmental and social") 
is higher compared to the group without 
intervention. This suggests that the intervention 
has helped participants to better identify and 
classify variables. 

b.- Greater Depth of Knowledge; The 
intervention appears to have provided a 
framework that allows students to not only 
recognize the diversity of variables, but also to 
understand how these dimensions interact. This 
can result in a deeper and more nuanced 
understanding of climate change. 

c.- Self-confidence and Clarity; Participants in the 
intervention group show greater self-confidence in 

their knowledge and ability to discuss the variables 
associated with climate change, which is indicative 
of the positive effect of the educational 
intervention. 

Conclusion: The non-intervention group shows a 
general recognition of the complexity of the 
variables associated with climate change, but its 
capacity to specify and classify these variables is 
limited. This highlights the importance of 
providing educational resources that strengthen 
their understanding. In contrast, the intervention 
group demonstrates clearer and more structured 
knowledge, indicating that the methodological 
and educational intervention is effective in 
improving the understanding of complex issues 
such as climate change, the learning variable 
stands out in the responses. 

Figure 10: Result p 14. Learn about adaptations to climate change 
Source: Tic-Tac 2024 form application. In original language Spanish 

Interpretation of the Data: In the same group 
without intervention there is a predominance of 
recognized options: Most of the participants 
mention "renewable energy" as an adaptation to 
climate change, which indicates a good level of 
awareness about sustainable solutions possibly 
knowledge from previous courses. Responses 
related to "sustainable development" and "sponge 
cities" are also highlighted, although to a lesser 
extent. This suggests that although they have basic 
knowledge, their understanding may be limited in 
terms of the variety of adaptations. This group has 
a lower Diversity of Responses: 

The option "any of the initiatives that come from 
the community" is frequently chosen, indicating 
that participants recognize the importance of local 
initiatives, but may reflect a lack of familiarity with 
more specific or technical adaptations. The 
repetition of certain responses suggests that 
participants may not be exposed to a wider range of 
adaptations to climate change, underscoring the 
need for additional education in this area. 

Intervention Group, regarding self-confidence 
and variety of responses: This group also shows 
strong recognition of "renewable energy" and 
"sustainable development," but with a more 
balanced variety among responses. This suggests 
that they have gained a broader understanding of 
climate change adaptations. 

The inclusion of "sponge cities" and "community 
initiatives" also appears, indicating that they have 
been exposed to multiple approaches to addressing 
climate change. They stand out for a.- greater 
consistency in the answers; The responses are more 
consistent and varied, suggesting that the 
intervention has been effective in teaching them not 
just about one type of adaptation, but about 
multiple strategies and their importance. b.- 
Strengthening of Knowledge; The intervention 
appears to have provided an educational 
framework that allows them to better understand 
the different adaptations and how they can be 
implemented in their communities. 

Prior to the intervention Post-intervention 
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5. CHAPTER 5 DISCUSSION AND 
CONCLUSIONS  

The findings of this study confirm that ICT-
mediated interventions significantly enhance 
meaningful learning and digital competence in 
higher education. Students exposed to the TicyST 
methodology demonstrated improved 
understanding of key concepts, greater confidence 
in their digital skills, and higher engagement with 
the learning process. 

These results are consistent with previous 
research highlighting the positive impact of ICT 
integration on academic performance and student 
motivation (Arriagada et al., 2020; Awoyemi et al., 
2020; Ardelean et al., 2023). The findings reinforce 
the role of ICT as a key component in contemporary 
education, particularly in teacher training contexts, 
where digital competencies are essential for future 
professional practice. 

However, unlike many studies that focus 
primarily on the use of digital tools, this research 

incorporates a practical dimension through field-
based learning. This integration of ICT with real-
world application represents a significant 
contribution, as it strengthens the connection 
between theory and practice and promotes deeper, 
more meaningful learning experiences. 

An important finding is that, although the 
majority of students positively valued the 
methodology, a small group showed preference for 
traditional teaching approaches. This suggests that 
educational strategies should consider diverse 
learning profiles, maintaining a balance between 
innovative and traditional methods. 

Overall, the results demonstrate that the 
combined use of ICT and experiential learning 
strategies not only improves academic outcomes 
but also reinforces students’ motivation and 
professional identity. This supports the need for 
continuous innovation in pedagogical practices to 
address the challenges of 21st-century education. 
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