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Abstract: In the context of primary education in Mexico, it is essential to consider evidence-based learning
strategies to improve student outcomes. Evidence-based learning techniques have focused on the application of
rigorous scientific methods to determine the effectiveness and efficiency of various educational strategies. These
techniques allow educators and teaching professionals to determine which methods and approaches are most
effective in improving student learning. This study tests the methods of Adaptive Learning, Game-Based Learning,
Collaborative Learning, and Online Learning. Qualitative research was carried out, and grounded theory was
applied as a method with the purpose of analyzing the impact of these methods on the teaching-learning process in
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the four case studies that belong to primary basic education institutions in Mexico. Pedagogical activities based on
digital games were created, and effective teaching practices, evidence-based teaching, and classroom management
strategies were implemented. Finally, they built strong relationships with students, which contributed to positive
learning outcomes. This research is novel due to the degree of participation of students, teachers, and administrators
that resulted in verifying the importance of the implementation of new teaching methods that arouse the interest of

students, thus generating significant learning.

Keywords: learning techniques, evidence-based learning, adaptive learning, game-based learning,

collaborative
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1. Introduction

Evidence-based learning techniques, although they
are very diverse and currently new lines continue to
emerge, all focus on applying rigorous scientific,
statistical, or systemic methods to determine the
effectiveness and efficiency of various educational
strategies [1].

These tools are essential because they provide
teachers with a better perspective on the teaching-
learning process and thus help them make informed
decisions about which methods and approaches are
most effective [2].

In this research, we use the following techniques:
adaptive learning, which uses artificial intelligence and
machine learning to adapt the content and pace of
learning to the individual needs of each student [3];
game-based learning (gamification), which uses
recreational elements and games in the teaching
process to improve students’ motivation, commitment,
and learning. Playful games are carefully designed to
align learning objectives with game activities [4].
Collaborative and online learning: This type of learning
platforms online encourage collaboration between
students and facilitate the exchange of knowledge and
experiences is a modern postmodernist trend which
includes discussion forums, problem-solving activities
using online communication [5].

Literature shows that these techniques can be
effective in different controlled environments to
improve teaching and learning; however, no link
provides a better comparison. Therefore, we developed
a new theory of knowledge in this qualitative research.

We intend to demonstrate a better alternative for its
application in basic primary education.

2. Methods and Materials

Evidence-based learning, also known as research-
based learning, represents an educational approach that
focuses on investigating empirical and scientific
evidence to improve the practices of the teaching-
learning process [1]. The main objective is to help
make educational decisions more informed and
effective by using data and results from formal and
rigorous research. It is based primarily on the premise
that education and pedagogy should be supported using
the best possible evidence, rather than relying solely on
the educator’s intuition, tradition, or personal
experience. Therefore, teachers and decision-makers in
educational institutions seek to use scientific research
of any type (quantitative, qualitative, or mixed) to
design effective teaching practices and strategies
seeking their effectiveness [6]. Evidence-based
learning covers several aspects that highlight
educational research, evaluation, and analysis of
results, evidence-based teaching practices where
teachers implement methods and strategies in the
classroom supported by scientific research that
demonstrates their effectiveness in terms of facilitating
student learning, and finally, informed decision-
making. Educational institution decision-makers use
data and evidence to make decisions about educational
policies, programs, and curricula [7].

In this research, we seek to make a comparison of
all these efforts, aiming to improve the quality of
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education, increase student success, and promote a
more reflective and informed approach to teaching.
Given that this area of knowledge is on the frontier, it
is constantly evolving. It is fed back by research carried
out by the educational community, which is
discovering new ways to improve the learning process.
The three most important aspects of this study are as
follows.

1. Adaptive Learning, also known as Personalized
Learning or Intelligent Adaptive Learning, is an
educational methodology that is based on the idea that
each student is unique; and therefore, the teaching and
learning process must be adjusted to meet the
individual needs of each student. Information
technologies and intelligent systems are used to collect
data, which are then used to adapt and personalize the
delivery of educational content.

2. Game-based  learning  (gamification):  An
educational strategy that uses game elements and
mechanics in educational contexts to promote
motivation, commitment, and effective learning. The
concepts of play and fun are applied to learning
situations to improve the experience and results of the
participants. Some of the common characteristics of
gamification are as follows:

a) Points and Rewards: Participants accumulate
points or receive rewards as they progress through the
learning process or complete specific tasks.

b) Levels and progress: Levels or stages represent
the participant’s progress, allowing them to feel a sense
of achievement and constant improvement.

¢) Challenges and missions are set for students to
overcome, which increases their involvement and
concentration in the activity.

d) Rankings and leaders: Leaderboards are used to
demonstrate the relative performance of participants,
which can encourage competitiveness and teamwork.

e) Narrative and context: Incorporate a narrative or
context that links learning activities to a broader story
or mission, making the process more meaningful and
engaging. According to [4], demonstrated that
gamification is not only an effective tool to improve
learning in various contexts, but it also improves
concentration and encourages a positive attitude
towards learning. The framework is complete, and
indicates how it is implemented in a balanced and
appropriate manner.

3. Collaborative and online learning: This is an
educational strategy based on the interaction and
collaboration between students and teachers through
digital platforms and online communication tools. This
learning modality allows participants to work together
on projects, activities, and discussions regardless of
their geographic location. The following elements stand
out.

a. Interaction between students: Students can
communicate and collaborate with other classmates.
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b. Access to digital resources: Participants have
Access to various online educational resources that
facilitate the learning process, such as readings, videos,
presentations, and simulations.

c. Flexibility in time and place: By being online,
students can access materials and participate in
activities at times and in convenient locations.

d. Teacher Facilitation: The teacher plays a vital
role in the learning process by guiding and moderating
discussions, providing feedback, and ensuring that
course objectives are met.

4. Promoting social and digital skills: By working
collaboratively online, students develop social,
communication, and digital skills that are valuable in
today’s world.

Our research work will focus on these three
strategies to compare their effectiveness.

3. Methodology

Grounded Theory is a methodology developed by
sociologists Barney Glaser and Anselm Strauss in the
1960s [8-9] for conducting qualitative scientific
research. Its objective is to generate new theories from
data collected directly from the field of study without
starting from a pre-existing theory [10]. Grounded
Theory adopts an inductive approach, as illustrated in
Figure 1. Theories were developed from the data
collected and not before the investigation, which
involves the following steps:

1. Data collection: Data were obtained from various
sources, such as interviews, participant observations, or
relevant documents.

2. Open coding: Data are analyzed using open
coding, where researchers identify emerging concepts
and categories in the raw data without imposing any
predefined theoretical structure.

3. Axial coding: In this step, relationships are
sought between the categories identified during open
coding, exploring how they relate to and organize each
other.

4. Selective coding: In this stage, researchers select
the most relevant and significant categories and
concepts to develop a theory.

5. Theory construction: Based on the selected
categories and concepts, researchers develop a theory
based on the collected data, seeking to explain and
understand the phenomenon under study.

Data
collection
process
Theoretical
sampling

Figure 1. Important aspects of the application of
Grounded Theory [4, 8]
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Below are the key features of each of these
approaches:

1. Qualitative research: This study focused on a
deep and detailed understanding of social and human
phenomena from the participants’ perspective.

2. Seeks to capture the complexity of events and
human experiences beyond quantitative measurements.

3. The data collection methods included interviews,
focus groups, participant observations, and content
analysis.

4. Interpretation is fundamental because it seeks to
understand the perceptions, meanings, and behaviors of
the individuals or groups studied.

In this study, qualitative research was conducted
based on grounded theory, where the main informants
were primary education teachers and students from
schools located in Mexico City in 2021 and 2022.

Our methodology was adapted to the study of social
reality; it is more interpretive than descriptive. The
concepts developed were generated from what the
students and teachers say and do.

The inductive method is used to discover theories,
concepts, hypotheses, and propositions, starting
directly from the data and not from a priori
assumptions.

Our study included participant observations, in-
depth interviews, and essential tools [11]. Our sample
consisted of four groups of fourth-grade primary school
students from public schools in a metropolitan area of
Mexico City. The research was conducted between
2021 and 2022, and interviews were conducted with
600 fourth-year primary school students.

Quantitative analysis involves using numerical data
and statistics to evaluate and measure the performance
of various evidence-based learning strategies [12]. This
analysis provided valuable information regarding the
effectiveness of the implemented strategies and helped
us make informed decisions to improve the results.

Before conducting any analysis, it is essential to
establish the specific objectives that you want to
achieve using evidence-based learning strategies. Key
metrics used to measure the performance of these
strategies were also identified.

In coding, numerical labels or categories are
assigned to different variables or data to analyze and
compare them more systematically. For this operation,
Taguette (qualitative analysis software) was used [13].

After coding, the data were cleaned and prepared to
ensure that they were accurate, complete, and in proper
format. This involves removing duplicate or
inconsistent data, filling in missing values, and
transforming the data into a uniform format.

Once the data have been coded, different evidence-
based learning strategies can be applied to extract
relevant information. In this case, the word map shown
in Figure 2 was created. We obtained data to compare
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the groups. Correlations and regressions to understand
how different variables affect the performance of
evidence-based learning strategies.

4. Results and Discussion

For this study, important results were obtained
where the impact of the implemented methods on
learning is evidenced, understanding that it is a
complex process where variables were found that
directly influence the generation of significant learning
among elementary-level students of public institutions
in  Mexico, which share sociodemographic
characteristics.

Figure 2 shows the students’ responses to the
questions contained in the standardized test processed
in the Taguette software, which allowed the
construction of the word cloud, highlighting these by
greater coincidence among the participants as a result
of the approaches in the foreground to the
characteristics associated with the participants that a
learning method should generate. To the above, the
participants considered as the main characteristic
significant  learning:  understanding, encourages,
specific, education, concern, cramming, as for the
approach that should promote a learning method, the
most recurrent association between them is: enhances,
strategies, implementation, actively, help materials, so
the importance of the tests is taken up again because
the participants in the study perceive the importance of
the learning method. to promote meaningful learning.
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Figure 2. Word map of evidence-based learning
strategies. Source: authors’ result of coding and
analysis.

In the next stage of the study, five questions were
asked to the students who received accompaniment of
the topics from the implementation of methods that
belong to online and collaborative learning, game-
based learning and adaptive learning, these questions
were measured with a scale of: a lot 3, a little 2, a little
1 and not a 0 at all. As shown in Table 1, the results
obtained from the “A lot” scale are presented, so it was
obtained that 93.3% (560) of the students argued that
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the gamification activity was “very useful” to them
above the other tools to learn better the topics
presented. It was observed that students favored the
implementation of different types of learning tools, and
it is worth mentioning that online learning provided
50% effectiveness according to what the participants
commented, so it was observed in the student segment
that students prefer constant interaction to the
generation of learning.

According to the results obtained, both gamification
and adaptive learning contribute to a greater extent to
the generation of significant learning in children
between 9 and 10 years of age (see Table 1).

Table 1. Quantitative interview instrument. Source:
Own elaboration of research results

Alot  Something Little  nothing
Learning method Question 3 2 1 0
Totals Obtained (a lot)

560

520
500
350

300

Did th
Did the thir

Did the secor

The results obtained through the application of the
main strategies and comparing their effectiveness
according to the experience of the participating
students allowed us to observe four critical aspects,
which were generated by the data analyzed for this
purpose:

1. Cooperative learning improved students’
motivation, self-esteem, and academic performance,
favoring the development of social skills and a sense of
belonging to the group, as argued [14].

2. The use of educational technology improved the
accessibility of information, interaction, and
personalization of learning [15].

3. Educational platforms such as digital educational
resources, simulations, and online learning tools can
enrich educational experience and promote digital
skills in students [16].

4. The inclusive approach emerged as an approach
that involved the diversity of students in the classroom
and provided an inclusive environment, adapting
resources and methodologies for each student,
significantly improving students’ perceptions of
academic performance and emotional well-being [17].

Notably, the evaluation and effectiveness of these
strategies require constant monitoring and collection of
evidence-based data, such as standardized tests,
formative assessments, and classroom observations.
Likewise, continuous training and support for teachers
are essential to successfully implementing these
strategies in Mexico’s primary education field.

Vol. 51 No. 10, October 2024

Benefits
for lifelong
learning

Results of applying
evidence-based

Contributions
to student well-

being learning strategies

Positive
effects on
student
motivation

Figure 3. Main results found in the research. Source:
result of coding and analysis and authors’ elaboration
of research results.

Based on the results presented, the diagram that
appears in Figure 3 is constructed, where the triggering
aspects of benefits for lifelong learning are visualized,
highlighting the combination of evidence-based
strategies such as the methods analyzed in this study
that allow to promote the well-being of students, due to
the fact that challenges or challenges are included
within the teaching-learning process that result in a
positive effect on the motivation of students. Primary
school students

5. Conclusion

Undoubtedly, the generation of significant learning
is an arduous task for education in Mexico; however,
this study shows the effectiveness of the
implementation of learning methods in developing
significant learning that impacts the academic
performance of each student. Based on the results
achieved in the evidence of standardized tests,
formative evaluations, and observations that were
carried out in the classrooms to study adaptive learning
that allows recognizing that each student has unique
characteristics to learn, game-based learning, also
known as gamification, was also implemented, which
allowed us to identify the relationship that was
established with playful activities for the generation of
students’ learning. dynamically and at their own pace
because they are levels of knowledge that are unlocked
according to the student’s progress.

It is concluded that learning methods allow primary
school students to manage their time and use
technology to their advantage to generate meaningful
learning, with the combination of free applications at
the reach of a click implementing them according to
the characteristics of each group turns out to be
effective, favoring the ability to understand and include
all learning styles that are presented.

With this study and based on the findings, the
importance of teaching work can be recommended,
which should consider the definition of learning
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objectives together with the learning styles of each
group of students and choose a learning method that
adapts to the needs of each student to improve
academic achievement. Finally, it is essential to
regularly monitor and continue to optimize tactics to
stay in line with initial goals.
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