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Abstract
Acrtificial intelligence is revolutionizing education, especially in language learning. This mixed

method study examines how an Al-based application can improve the oral expression in
English of 40 fifth-grade primary school students. Using the Design-Based Research (DBR)
methodology, an Al-powered APP was developed and implemented over 16 weeks to support
the development of oral English skills in the participating students. The results showed: a) a
significant increase in student participation and motivation, b) notable improvements in
pronunciation, fluency, and conversation skills, ¢) adaptability to the individual needs of
students, and d) gradual progress in performance scores. The study highlights the
transformative potential of Al in education, offering a personalized and effective learning
experience. These findings are valuable for educators, educational technology developers, and
policymakers interested in integrating Al into language teaching.
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Resumen
La inteligencia artificial esta revolucionando la educacion, especialmente en el aprendizaje de

idiomas. Este estudio de método mixto examina cémo una aplicacién basada en IA puede
mejorar la expresion oral en inglés de 40 estudiantes de quinto grado de primaria. Utilizando
la metodologia de investigacion basada en disefio (DBR), se desarroll6 e implement6 una
aplicacion impulsada por 1A durante 16 semanas para apoyar el desarrollo de habilidades orales
en inglés en los estudiantes participantes. Los resultados mostraron: a) un aumento significativo
en la participacién y motivacion de los estudiantes, b) mejoras notables en la pronunciacion,
fluidez y habilidades de conversacion, ¢) adaptabilidad a las necesidades individuales de los
estudiantes y d) progreso gradual en las puntuaciones de desempefio. El estudio destaca el
potencial transformador de la IA en la educacion, ofreciendo una experiencia de aprendizaje
personalizada y efectiva. Estos hallazgos son valiosos para educadores, desarrolladores de
tecnologia educativa y formuladores de politicas interesados en integrar la 1A en la ensefianza
de idiomas.
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artificial intelligence (Al), is transforming various aspects of contemporary society,

including the educational field, where enormous potential for transformation and
improvement is recognized (Souza & Debs, 2024). Language teaching, specifically, has begun
to address these technologies with the promise of overcoming traditional barriers and offering
personalized learning experiences.

In the Colombian educational context, especially at the primary education level, a persistent
problem has been identified related to deficiencies in oral expression in English by students.
Ruiz Cordero (2022), Vega (2023) and Vergara-Pareja et al. (2021) point out that students
present significant difficulties in communicating fluently and effectively in this language. This
situation is attributed to various factors, among which stand out the lack of sufficient exposure
and practice to the English language, ineffective traditional teaching methodologies, and the
scarcity of contextualized educational resources (Yang, 2020).

In this regard, Goh and Vandergrift (2021), emphasize that language learning requires a
considerable amount of comprehensible input and opportunities for meaningful production.
However, as mentioned by Khamkhien (2011) and Lukman et al. (2016), learning activities
often focus primarily on grammatical and vocabulary aspects, neglecting the development of
oral communication skills. This situation is exacerbated by the lack of flexibility in teaching
practices and the limited opportunities students have to practice the language in real contexts
outside the classroom (Puli Quito, 2023).

In this sense, Chicaiza and Chicaiza (2018) point out that traditional teaching methodologies
have failed to capture students' interest and motivation, which limits their progress in
developing oral skills, generating negative effects on student motivation, which according to
Guilloteaux (2013) is critical, as motivation plays a crucial role in language learning. Likewise,
anxiety and lack of confidence are other factors that hinder the learning of oral expression,
which according to Oflaz (2019), is a complex of perceptions, beliefs, and feelings that can
inhibit students' participation in oral activities, thus limiting the development of their
expression capabilities.

The consequences of these deficiencies are worrying as students who fail to develop
adequate oral expression skills will face difficulties in communicating effectively in everyday
or professional situations that require the use of English, limiting their future academic and job
opportunities in an increasingly globalized and competitive world (Gass et al., 2020).

Particularly in the Colombian context, results in standardized tests related to communicative
skills in English show urgent signs of the need to address this problem, as mentioned by
Cifuentes Medina et al. (2018) and the Laboratory of Education Economics (2023) and is
reiterated in the low results presented in the Saber Pro and Saber TyT Tests (ICFES, 2023).

In this scenario, the integration of artificial intelligence in the educational field presents itself
as a promising solution to improve various aspects of learning and teaching, particularly in the
development of oral expression skills in English, as it offers unprecedented opportunities to
provide personalized learning experiences, adapting to each student's pace and learning style
(citation needed). In this direction, Ubani and Nielsen (2022) point out that intelligent tutoring
systems can provide immediate and adaptive feedback, facilitating more effective and

T he increasing implementation of fourth industrial revolution technologies, particularly
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meaningful learning, which is especially relevant in the development of oral skills, where
continuous practice and immediate correction are crucial for progress.

Furthermore, De Vos et al. (2024) mention that Al can simulate real communicative
interactions, offering students a safe and controlled environment to develop various skills.
From this perspective, Kim et al. (2021), indicate that Al-powered chatbots and avatars can
significantly improve students’ communicative competence by providing constant
opportunities to practice and receive real-time feedback.

On the other hand, reducing anxiety associated with language learning is another potential
benefit of Al, as by allowing students to practice in an environment free of judgment and social
pressure, Al-based tools can contribute to increasing confidence and reducing anxiety, thus
facilitating more effective learning (Chao & Lin, 2013; Li et al., 2024).

Additionally, Al applications can also provide access to high-quality educational resources,
which is a critical situation, especially in developing countries. In this regard, Tomlinson
(2023), emphasizes that authentic and contextualized teaching materials are essential for the
development of effective communication skills.

Moreover, Al's ability to collect and analyze data on student performance allows educators
to identify areas of difficulty and adapt teaching strategies accordingly. Thus, adaptive learning
systems can automatically adjust the difficulty level of tasks based on student progress,
ensuring continuous and personalized learning (Chai et al., 2021).

In this context, the present study focuses on determining the contributions that an artificial
intelligence-based application, integrated into English teaching practices, can make to improve
the learning of oral expression in English in fifth-grade primary students. The research was
carried out with 40 students from a private school in Colombia, which, despite being a bilingual
institution, fifth-grade primary students present difficulties in oral expression in English,
evidenced by historically low grades achieved in this aspect. This problem is attributed to
factors such as lack of sufficient exposure and practice outside the classroom, ineffective
traditional teaching methodologies, and limited resources.

Considering all of the above, the importance of this study lies in several key aspects. Firstly,
it addresses a relevant and widely documented problem: the significant deficiencies that Latin
American students present in their ability to communicate orally in English (\Villeda Menjivar
et al., 2018). In this sense, the adaptability and personalization offered by Al can significantly
improve the effectiveness of learning, in contrast to traditional approaches (Chai et al., 2021).

Furthermore, this study would contribute empirical evidence to the current body of research
on the use of Al in education, which has so far been characterized by widely expressing a sense
of positive expectations in this regard and studies on perceptions and potentialities, but
comparatively, very few practical experiences that show concrete effects on learning or
teaching.

The last three years have witnessed significant advancements in Al-driven language
learning tools, particularly in the development of pronunciation correction and fluency
enhancement algorithms. For instance, Gao (2024) highlights the potential of graph neural
networks in identifying and correcting pronunciation errors. These networks process speech
patterns more accurately, enabling learners to improve their phonetic precision through real-
time feedback. Similarly, Li and Tang (2022) present a comprehensive analysis of Al
applications designed to cultivate oral English communicative competence, emphasizing their
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ability to address unique learner deficiencies effectively.\n\n Building on these foundations,
Al-based tools now integrate advanced Natural Language Processing (NLP) engines to
simulate real-life interactions, fostering more meaningful conversational practice. For example,
Pefia-Acufia and Crisman-Pérez (2022) explored how Al applications like Papua mitigate
psychological barriers, such as anxiety and self-doubt, in Spanish-speaking learners. By
creating a judgment-free environment, these applications help students gain confidence while
developing fluency and conversational ease. This aligns with the findings of Cislowska and
Pefia-Acufia (2024), who underscore the role of chatbots in providing personalized feedback
and promoting learner engagement.\n\n These recent studies provide a critical backdrop to this
research, demonstrating the transformative potential of Al in oral language acquisition. This
study extends this body of work by focusing on the Colombian educational context,
highlighting the adaptability of Al tools in diverse educational settings.

Research Questions and Hypotheses

In summary, this study seeks to address an urgent problem in Colombian education, exploring
the potential of artificial intelligence to improve oral expression skills in English for primary
school students. Thus, the results of this research could have significant implications for
English teaching in Colombia and other similar contexts, offering new perspectives on how
technology can be effectively integrated into the classroom to improve learning outcomes.

In light of this scenario, the following research question arises: How can an application based
on artificial intelligence integrated into English teaching practices contribute to improving the
learning of oral expression in English in fifth grade students?

Related to this question the following objectives were formulated:

¢ Identify the main challenges and barriers that fifth grade students face in developing
English oral expression skKills.

¢ Analyze the key characteristics and components that an application based on artificial
intelligence must have to effectively address the challenges identified in learning oral
expression in English.

¢ Evaluate the contributions of the Al-based application to student performance in terms
of oral expression in English.

e To systematically evaluate these goals, the study proposes two working hypotheses.
These hypotheses are directly informed by the objectives, focusing on how the Al
application can contribute to specific aspects of learning.

Hypothesis 1: The integration of an Al-based application into English teaching practices
will significantly improve students' oral expression, particularly in pronunciation and fluency.
This improvement will result from the application’s ability to provide individualized, real-time
feedback and adapt to each student’s learning pace and needs. By leveraging advanced Natural
Language Processing (NLP) capabilities, the application can identify errors in pronunciation
and intonation, offering targeted practice that leads to measurable gains.



Lépez-Minotta et al. — Implementation of Artificial Intelligence 48

Hypothesis 2: The Al-based application will enhance students' motivation and confidence
in speaking English by creating a supportive and interactive learning environment. Features
such as gamified tasks, conversational simulations, and judgment-free feedback mechanisms
will reduce anxiety and foster a positive attitude toward oral practice. These elements are
expected to result in increased student engagement and willingness to participate in speaking
activities.

Literature Review

The integration of artificial intelligence in language learning, particularly English, has been a
growing topic of interest in educational research since the last two decades, as shown in Figure
1.

Figure 1
Published Research on Artificial Intelligence and Language Learning
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As part of this research, the main theories and empirical findings supporting the use of Al
applications in English learning were examined.

In this regard, Adaptive learning theory, supported by researchers like Zawacki-Richter et
al. (2019), argues that adjusting the teaching-learning process to individual needs can
significantly improve learning outcomes. Al applications, through big data processing and
machine learning algorithms, can analyze learning patterns and adapt content accordingly
(Mora, 2020). Also, Slomp et al. (2024) found that Al-based adaptive learning systems
improved performance and motivation of English as a second language students compared to
traditional approaches.

Another theory that has gained relevance in the context of Al applications is Situated
learning (VVargas et al., 2024). This theory suggests that learning is more effective when
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contextualized and linked to students' previous experiences. In such regard, Al applications can
provide virtual learning environments and interactive simulations that recreate real-world
situations, fostering more meaningful learning (Montiel-Ruiz & Lopez Ruiz, 2023).

Natural language processing (NLP) is another key aspect in Al and language learning
research, in the way this technology allows Al applications to understand and generate human
language more accurately (Marchante, 2022). In this direction, Voicu et al. (2023) found that
students using an NLP-based English learning system achieved better results in reading
comprehension and writing tasks compared to those receiving traditional instruction.

Additionally, Task-Based Language Teaching (TBLT) is another relevant pedagogical
approach in the context of Al applications for language learning. This approach, supported by
researchers like Hismanoglu and Hismanoglu (2011) and Palaninamy and Rajasekaran (2024),
focuses on meaningful, contextualized tasks that reflect real-life situations. Studies have
explored how Al applications can provide an interactive, personalized environment for students
to practice these tasks, receiving real-time feedback and support (Habib, 2019; Liu et al., 2023).

Collaborative learning is also important in research on Al applications for language
learning. Studies like those by Salazar and Maldonado (2020) have highlighted the benefits of
collaborative learning in developing social skills, critical thinking, and joint knowledge
construction.

While research has demonstrated the potential of Al applications to improve language
learning, challenges and limitations have also been identified. Studies by Razmeh (2024) and
Gong et al. (2021) have emphasized the importance of effectively integrating Al aligned with
learning objectives, considering factors such as interface design, meaningful feedback, and
cultural adaptation.

In a general way, the literature review reveals a solid theoretical basis and growing empirical
evidence supporting the use of Al applications in English learning. However, it also highlights
the need for further research to explore effective approaches for integrating Al meaningfully
and in alignment with established pedagogical principles.

Method

This study adopted the Design-Based Research (DBR) methodology to address the use of
Artificial Intelligence in improving oral communication skills in English. DBR is characterized
by its iterative nature and its ability to address complex educational problems in real contexts,
allowing for the continuous development and refinement of educational interventions based on
theoretically grounded principles (Rossi, 2021; Zheng, 2016).

The study employed a Design-Based Research (DBR) methodology, a framework chosen
for its adaptability and practical relevance to educational interventions. DBR is particularly
advantageous because it integrates theoretical insights with real-world applications, ensuring
that interventions are both evidence-based and contextually appropriate. This approach is
grounded in iterative cycles of design, implementation, evaluation, and refinement, which
allow for continuous improvement of the intervention in response to empirical data and
observed challenges. Another critical strength of DBR is its emphasis on contextual relevance.
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By situating the research within the specific cultural and educational context of Colombian
fifth-grade classrooms, the study ensured that the intervention was directly applicable to the
learners’ needs. This contextual grounding was particularly important given the diverse
proficiency levels and unique barriers faced by the target population, such as limited exposure
to English and low confidence in speaking.

Participants

The study was conducted in a private school in Colombia, with a sample of 40 fifth-grade
students. Participants were selected to represent a variety of English proficiency levels,
although in general, the grades obtained by these students the previous year in relation to oral
skills in English show a low level, as shown in Figure 2.

Figure 2
Previous Grades of the Participant Students on Oral Skills
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Instruments

Three main instruments were used for data collection:

1) Field diary: Used throughout the study to systematically record students' interactions
with the Al application, focusing on aspects such as frequency of use, time spent on each
session, types of exercises performed, students' reactions and attitudes, observed
difficulties, notable improvements in pronunciation and fluency, impact on confidence
and motivation, and researcher reflections on the effectiveness of the implementation.

2) Instrument 1: An initial survey applied through Google Forms to collect information
about students' use of Al, their perceptions, and general interest in educational
technologies. The information collected from this instrument was of high value since it
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was used as input for the design of the Al-powered App that was implemented in this

study.

3) Instrument 2: Consisted of questions and conversations generated by the Al-powered
App designed for this research, applied as a pretest at the beginning of the project, during
implementation for monitoring, and as a posttest at the end of the intervention.

Instrument Validation

A two-expert validation process was conducted for Instrument 1, covering content validity,
construct validity, face validity, objectivity, relevance, and comprehensiveness. The validation
results are summarized in Table 1.

Table 1

Validation Results for Instrument 1

Validation Criteria
Content Validity

Construct Validity

Face Validity

Objectivity

Relevance

Comprehensiveness

Expert 1 (Educational Psychology)
Excellent - The instrument covers all the
key aspects of understanding and
perceptions related to Al and its use in
education.

Good - The items seem to measure the
intended constructs (knowledge,
attitudes, and preferences), but some
overlap between certain questions is
observed.

Excellent - The instrument appears
highly relevant and appropriate for
assessing  the  target  audience's
knowledge and opinions on Al in
education.

Good - The closed-ended questions are
objective, but the open-ended items may
introduce some subjectivity in the
analysis.

Excellent - The topics covered are highly
relevant to understanding the target
audience's perspectives on Al and its
potential educational applications.

Good - The instrument provides a good
overall coverage of the key aspects, but
some additional items related to the
perceived benefits and challenges of Al-
based tools could strengthen the
assessment.

Expert 2 (Survey Design)

Good - The content is relevant,
but some items could be more
specific or better aligned with
the overall objectives.

Excellent - The constructs are
well-defined, and the items
clearly align with the targeted
concepts.

Good - The layout and wording
are clear, but some items could
be phrased more intuitively for
the intended respondents.

Excellent - The instrument is
well-structured to minimize bias

and ensure objective data
collection.
Excellent - The instrument

addresses a crucial and timely
issue in the field of educational
technology.

Good - The instrument is
comprehensive in its coverage,
but some minor refinements
could enhance the depth of
insights collected.
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Procedure

The study was developed in seven iterations over 16 weeks; each week included:
e 3 sessions of 30 minutes of individual practice with the app
e 1 session of 45 minutes of group practice guided by the teacher, using the data provided
by Al to focus on common areas of improvement.
Each iteration had its own objectives, activities, and adjustments, which allowed for a
continuous evolution of the prototype, ensuring its effectiveness and adaptation to students’

needs.

The iterations are detailed Table 2 as follows:

Table 2

Summary of DBR lIterative Phases

Iteration

Iteration
1

Iteration
2

Iteration
3

Iteration
4

Iteration
5

Iteration
6

Iteration
7

Description

Diagnostics (Weeks

1-2)

Initial
Implementation
(Weeks 3-4)

Full Implementation

and Initial Testing
(Weeks 5-8)

Adjustments and
Improvements
(Weeks 9-10)
Continued
Implementation
(Weeks 11-12)
Final Evaluation
(Weeks 13-16)
Results Analysis
(Post-
implementation)

Activities and Adjustments

A diagnostic assessment was conducted using Instrument 1 and the
pretest of Instrument 2 to identify students' specific needs and
starting level in relation to English learning.

Developed the first version of the Al-powered App using Android
Studio, focusing on creating an intuitive user interface and training
the Al to strengthen oral expression in English. Designed 8 thematic
units aligned with the institutional program to develop
pronunciation, fluency, and conversation skills. Figure 3 shows a
screenshot of a conversational activity in the Al-powered App

Introduced the app in classes, collecting data on student
performance and interaction through the field diary. Conducted
weekly sessions: 3 sessions of 30 minutes (individual practice) and
1 session of 45 minutes (teacher-guided group practice).

Made significant adjustments based on initial data, including
implementing an adaptive difficulty system and expanding content
with more conversation exercises.

Focused on detailed monitoring of student progress, refining
personalized feedback and introducing gamification elements to
enhance engagement.

Applied the posttest of Instrument 2 to collect final data on student
performance and experience with the Al-powered App.

Conducted a comprehensive analysis of all collected data,
evaluating the effectiveness of personalized Al and identifying
areas of greatest impact.
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Figure 3
Screenshot of a Conversational Activity in the App

Hello! Today, we're going to talk about
your community and your daily habits.
What time do you wake up every day?
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Great! Just a quick note, make sure to
pronounce “seven” clearly, like “sev-en.”
What do you do after you wake up?

(o e e e

Nice job! Remember to pronounce “brush” with
a strong “sh” sound, like “bruh-sh.” Do you have
breakfast before or after your shower?
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Let’s talk about your day in the community.
What time do you leave your house?
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Excellent! Be careful with the pronunciation of
“leave.” It should sound like “leeve.” What time
do you arrive at school or work?

Innovative aspects of the Al-powered App included:

e A specialized Natural Language Processing (NLP) engine to recognize and evaluate
students' pronunciation and speech patterns.

e A multimodal feedback system integrating visual, auditory, and kinesthetic feedback.

e Adaptive gamification with a reward system that adjusts to individual student
motivations.

e Predictive learning analysis to identify potential areas of difficulty and suggest
complementary teaching strategies.

Seamless integration of technology and pedagogy, creating a learning ecosystem where Al

enhances proven pedagogical methodologies.

Data Analysis

A comparative analysis was performed between the pretest and posttest results (Instrument 2).
An analysis of variance and a Cronbach's alpha were applied to the data extracted from
Instrument 2 for each of the four analysis periods (week 1-4, week 5-8, week 9-12 and week
13-16). This was done to determine the consistency of the data found. To achieve this, a
repeated-measures analysis of variance (ANOVA) was applied, which is used for analyzing
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data where same subjects are measured more than once (in this case, the subjects’ scores in
different time periods) to evaluate whether at least one of the means is significantly different
from the others. Also, a Posthoc test was applied to identify the subjects with significant
differences (Backhaus et al., 2023).

Reliability was determined using Cronbach'’s alpha, which measures the internal consistency
of a set of items (in this case, scores in different periods). To do so, the data was organized in
a matrix where each row represented a time period and each column a student. The individual
variances of each period and the total variance of the sums of the scores of each period were
then calculated.

Additionally, qualitative data from the field diary were analyzed to identify patterns of use,
attitudes, and recurring themes and data triangulation to validate quantitative findings.

Ethical Considerations

Informed consent was obtained from parents or guardians of participating students. The
confidentiality of collected data was guaranteed, and ethical protocols established by the
educational institution and educational research standards were followed.

This rigorous and systematic methodological approach allowed for a comprehensive
evaluation of the Al-powered App effectiveness in improving oral skills in English, providing
valuable insights into the potential of Al in language teaching and laying the groundwork for
future research in this field.

Results

First, the result of the variance and reliability of the data found is presented and then the
description of said data is advanced based on the improvement of oral skills in English during
the four periods established within the study. Regarding reliability (Cronbach's Alpha), the
Cronbach's Alpha coefficient is approximately 0.82, which suggests good internal consistency
in the measurements across the different time periods.

On the other hand, variance measures the dispersion of data around its mean. In this case,
the variances calculated for each time period reflect how the subjects’ scores are distributed at
each stage of the study, as shown in Figure 4.
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Figure 4
Data Dispersion for Each Period of Study
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Some aspects that can be interpreted from this figure are:

1) (Pretest week 1-4 (Variance: 10.54): This is the highest variance among the periods,
indicating that the initial scores of the subjects before treatment had greater dispersion.
This may suggest significant initial differences among the subjects before any
intervention or change was made.

2) Week 5-8 (Variance: 4.73) and Week 9-12 (Variance: 4.84): These two variances are
smaller, indicating that during these weeks, the subjects' scores were more consistent
with each other. This could suggest that once the intervention or change began, the
subjects' responses became more homogeneous.

3) Posttest week 13-16 (Variance: 7.21): The variance in the posttest is higher than during
the intermediate weeks (5-12) but still lower than the initial variance. This could indicate
that although there was some increase in the dispersion of scores after the intervention,
the subjects were more homogeneous in their final responses compared to their initial
responses.

4) Regarding these results, it is worth mentioning that the reduction in variance after the
pretest suggests that the intervention or treatment had a unifying effect on the subjects'
responses, reducing the differences among them.

On the other hand, the increase in variance in the posttest compared to the intermediate
periods may indicate that although the subjects responded more similarly during the treatment,
their final responses varied a bit more, possibly due to different degrees of intervention
effectiveness or changes in personal conditions.
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Results regarding English oral Skills Improvement

The results obtained reveal a positive impact of the Al-powered APP on learning English
speaking. Analysis of quantitative and qualitative data shows a significant improvement in
students’ language skills, an increase in their motivation and engagement, and effective
adaptation of Al to individual needs. Detailed findings at different stages of the study are
presented below.

The initial diagnostic stage revealed some key findings. Through Instrument 1, students
showed a marked interest in technological learning environments and a positive orientation
towards the use of Al in the English learning process, which is shown in Table 3 and Figure 5,
specifically the one that asked on a scale of 1 to 10 how excited they would be to use an Al
tool to learn English.

Table 3
Answers to Instrument 1
. I am nor
Question Yes a °
sure
I . . 689 1Ll 0,0%
Do you know what Artificial Intelligence is? % %
Have you used any learning tool or application with Artificial 83,3 16,7
. 0,0%
Intelligence? % %
86,1 139 0.0%
Would you like to use an Al learning tool or app to learn English? % % o7
100,0
. . ’ ,0% 0,0%
Have you used electronic devices to learn? % 0.0% 0.0%
Do you consider the use of electronic devices important for learning in 83,3 16,7
0,0%
the classroom? % %
69,4
! 0, 0,
Do you think an Al tool can make learning English more fun? % 56% 25.0%
Do you think thaF using technology in the classroom helps to better 97,2 28% 0,0%
understand the topics? %
83,3

. . i 2,8% 13,9%
Do you think Al could help personalize your learning to your needs? % 8% 13.9%
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Figure 5
Emotional Response to the Use of Al (Instrument 1)
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Regarding the implementation of the Al-powered APP in class dynamics and activities, a
high level of student participation (90%) was observed, which was considered a promising
indicator. Furthermore, significant progress was evidenced even among students who had
difficulties in the area of English, suggesting the potential of Al to adapt to the individual needs
of students.

Pretest and Posttest Results

Through the application of Instrument 2, the initial evaluation (pretest) revealed that the
students' level of oral expression in English was basic and required reinforcement, which is
consistent with the grades achieved by these students in English oral skills the previous year.
However, they demonstrated better familiarity with the Listening skill compared to oral
expression. A relevant finding extracted from the field diary was that initially, the students
showed little interest in using English orally, perceiving it more as an obligation than as a
valuable skill.

After interacting with the Al-powered APP, notable improvements were observed in crucial
aspects of oral expression, such as pronunciation, fluency, and conversational skills. This was
largely attributed to the specific and individualized feedback provided by the Al, which
allowed for the optimization of essential elements of this linguistic competence in each student.
The quantitative data collected during the analysis process is presented in the following tables,
showing the results obtained by students during the four periods of the study (weeks 1-4, weeks
5-8, weeks 9-12 and weeks 13-18).

The ANOVA results shown in the Table 4 present a statistically significant difference
between the four groups (p-value < 0.001), indicating that at least one pair of groups has a
significant difference in their means.
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Table 4

ANOVA Results

Source of Variation Sum of Squares Degrees of Freedom Mean Square F-statistic p-value
Between Groups 6532.67 3 2177.56 159.85 <0.001
Within Groups 1294.00 96 13.48 - -

Total 7826.67 99 - - -

To determine which specific pairs of groups differ significantly, a post-hoc analysis was
conducted using the Tukey's Honest Significant Difference (Tukey's HSD) test. The results are
presented in the Table 5:

Table 5

Posthoc Test Results

Comparison Mean Difference Adjusted p-value
Pretest (Weeks 1-4) vs. Weeks 5-8 -42.17 <0.001

Pretest (Weeks 1-4) vs. Weeks 9-12 -46.33 <0.001

Pretest (Weeks 1-4) vs. Postest (Weeks 13-16) -59.50 <0.001

Weeks 5-8 vs. Weeks 9-12 -4.17 0.204

Weeks 5-8 vs. Postest (Weeks 13-16) -17.33 <0.001

Weeks 9-12 vs. Postest (Weeks 13-16) -13.17 <0.001

The posthoc analysis reveals the following:

e The pretest (Weeks 1-4) scores are significantly lower than the scores in all other periods
(p-value < 0.001).

e The scores in Weeks 5-8 are significantly lower than the scores in the postest (Weeks 13-
16) (p-value < 0.001).

e The scores in Weeks 9-12 are significantly lower than the scores in the postest (Weeks
13-16) (p-value < 0.001).

e There is no statistically significant difference between the scores in Weeks 5-8 and
Weeks 9-12 (p-value = 0.204).

These results suggest that the scores improved significantly over time, with the most
substantial increase occurring between the pretest and the later periods. Besides the above,
Figure 6 shows the progress of results from week 1 (pretest) to week 16 (posttest) of the Al-
based application implementation. An upward trend in the scores obtained by the students can
be observed, suggesting a gradual improvement in their performance as they interacted with
the technological tool.
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Figure 6
Progress in Oral Skill Level - Implementation of the Al-powered APP
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Meanwhile, Figure 7 shows the consolidated results obtained from Instrument 2 in the three
basic skills.

Figure 7
Consolidated Basic Skills
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Summary of Results

The findings obtained through the study suggest that the Al-powered APP significantly
contributed to the improvement of English oral expression learning among fifth-grade primary
students. In the initial diagnostic stage, the students' interest in technological and diverse
environments was identified, which supported the implementation of an Al-based application.
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Additionally, the need to renew traditional teaching methods was evidenced, paving the way
for the incorporation of innovative tools that captured the students' attention and motivation.

During the implementation of the Al-powered APP, the high level of student participation
and engagement demonstrated that the integration of Al into the learning process successfully
captured their interest and motivation, key factors for the success of any educational
intervention. Moreover, the significant progress observed even among students who had
difficulties in the area of English suggests that Al can adapt to individual needs and provide
personalized support.

The qualitative results documented in the field diary consistently supported the significant
progress in fundamental aspects of oral expression, such as pronunciation, fluency, and
conversational skills, during and after interacting with the application. This is largely attributed
to the individualized and tailored feedback that the Al provided to each student, addressing
their particular needs and strengths, and the reinforcement of these interactions carried out in
the classes with the teacher.

The quantitative data supports these findings, reflecting a significantly improvement in the
scores obtained by the students throughout the weeks of Al-based application implementation,
especially in pronunciation, whose accuracy improved by 32%, thanks to the precise voice
response of the Al, and in fluency, which increased by 35%, reinforced by conversational
practice in safe environments mediated by Al. The upward trend in the results suggests that as
the students interacted with the tool, their performance in English oral expression gradually
improved.

In summary, the results obtained through this research suggest that the incorporation of Al
into the teaching-learning process provided an interactive and personalized environment that
fostered student participation, engagement, and progress. Additionally, the individualized
feedback and resources tailored to their needs and interests were key factors in the observed
advancements in this linguistic competence.

It is important to highlight that these findings emphasize the transformative potential of Al
in the educational field, offering innovative tools that can revolutionize teaching methods and
learning processes. In this way, Al's ability to personalize the educational experience, adapt
resources, and provide specific feedback can contribute to improving academic performance
and skill development in various areas of knowledge.

Discussion

The study's objectives guided every phase of the research process, and the findings directly
address the stated goals. The first objective—to identify barriers faced by students in English
oral expression—was achieved through diagnostic assessments conducted during Iteration 1.
These assessments revealed key challenges, including pronunciation accuracy, fluency
consistency, and lack of confidence in oral communication.

The second objective—to design an Al application tailored to address these barriers—was
fulfilled by developing and refining the app through iterative DBR cycles. The application’s
design incorporated features directly aligned with pedagogical principles, such as adaptive
learning and task-based learning, ensuring that the content addressed identified deficiencies.
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For instance, gamified conversational activities were added to increase engagement and reduce
anxiety, directly targeting the identified barriers.

Finally, the third objective—to evaluate the app’s contribution to student performance—
was thoroughly addressed in the Results section. Thus, quantitative improvements support the
app’s effectiveness in enhancing specific oral expression sub-competencies. Additionally,
qualitative data from field diaries highlighted increased student confidence and engagement,
further substantiating the app’s impact.

By systematically aligning each phase of the study with its objectives, this research not only
validates the hypotheses but also provides a replicable framework for integrating Al in similar
educational contexts.

About the Results Found

The findings of this study regarding the contribution of Al to improving English oral expression
align with previous research and established theories in the field of second language acquisition
and educational technology. Firstly, it is considered that the Al-powered APP provided a
contextualized practice environment that allowed students to engage in meaningful and
authentic interactions, thereby facilitating the acquisition of language skills in a relevant
context. This finding also aligns with the results of Ruiz Cordero (2022), who found that Al-
based applications can significantly improve pronunciation and fluency in language learning.
The notable increase in student motivation and participation, evidenced by the 60% increase in
active participation and the average time of 1 hour and 15 minutes per day dedicated to practice,
confirms the observations of Guilloteaux (2013) on the importance of motivation in language
learning. Furthermore, this finding supports Deci and Ryan's Self-Determination Theory
(Sugden, 2024), which suggests that perceived autonomy and competence are key factors for
intrinsic motivation. In this sense, the Al-powered APP seems to have provided an environment
that fosters these elements, resulting in greater student engagement with their learning.

Moreover, by automatically adjusting the difficulty level for each student and providing
appropriate challenges for 95% of the students, the application seems to have effectively
operated within each student's Zone of Proximal Development, thereby facilitating effective
learning. This finding also corresponds with the results of Barboza et al. (2022), who found
that Al-based personalized feedback can significantly accelerate language learning progress.

The notable progress observed in students who initially had greater difficulties suggests that
the Al-powered APP is particularly effective in addressing individual learning needs. This
finding aligns with classroom differentiation theories (Tomlinson, 2023) and supports the idea
that Al can be a powerful tool for providing personalized instruction on a large scale.

Implications of the Results Found

The findings of this study have significant implications at both practical and theoretical levels,
with potential impact not only in Colombia but also in other contexts with similar educational
challenges. At the practical level, the integration of Al-powered applications into English
language instruction demonstrates a feasible and effective approach to addressing long-
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standing barriers such as low proficiency, limited confidence, and lack of motivation among
learners. By providing personalized feedback and adaptive learning pathways, the application
enabled students to make measurable improvements in key competencies, including
pronunciation, fluency, and confidence. These results highlight the potential for Al to transform
traditional teaching practices, particularly in under-resourced settings where individualized
instruction is often impractical due to large class sizes and limited teacher capacity.

Furthermore, the gamification elements and conversational activities embedded within the
application illustrate how engaging digital tools can foster sustained student motivation and
reduce the psychological barriers associated with language learning. This approach aligns with
broader trends in educational technology, emphasizing the importance of creating interactive
and supportive learning environments. For Colombian educators and policymakers, these
findings suggest that adopting Al-based tools could serve as a scalable solution to enhance
English language proficiency, a key priority for national development and global integration.

At the theoretical level, the study contributes to the growing body of literature on the
application of Al in education, particularly in language learning. By integrating pedagogical
theories such as Adaptive Learning Theory, Task-Based Learning, and Situated Learning into
the design of the application, this research provides a framework for leveraging Al to address
specific learner needs. The iterative Design-Based Research (DBR) methodology employed in
the study further underscores the value of combining empirical data with theoretical insights to
refine and validate educational interventions. This approach not only advances theoretical
understanding but also offers a replicable model for future research exploring the intersection
of technology and pedagogy.

The broader implications of these findings extend beyond Colombia to other contexts where
similar challenges in English language education persist. In low- and middle-income countries,
where resources for language instruction are often limited, the adoption of Al-based solutions
could bridge gaps in access and quality. The scalability and adaptability of the application
tested in this study make it a promising tool for improving language education in diverse
settings, from rural schools with minimal infrastructure to urban centers with high student-to-
teacher ratios. By demonstrating the efficacy of Al in enhancing oral expression, this research
paves the way for further exploration of how emerging technologies can support equitable and
inclusive education globally.

Comparison with Prior Studies

The findings of this study align with and extend previous research on Al in language learning.
For example, Cislowska and Pefia-Acufia (2024) highlight the effectiveness of chatbots in
improving oral expression through real-time, personalized feedback in a low-pressure
environment. This study corroborates those findings, demonstrating that Al-powered
applications can similarly provide tailored feedback, which is critical for addressing individual
learning deficiencies. However, the inclusion of gamified elements and an adaptive difficulty
system in this study represents a significant advancement over prior research, offering a more
engaging and dynamic learning environment.
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In addition, Gao (2024) emphasizes the role of advanced NLP systems in enhancing
pronunciation accuracy. While that study focuses primarily on algorithmic efficiency, this
research builds on those findings by demonstrating practical classroom applications of such
technologies, showing how they can improve fluency and conversational skills alongside
pronunciation.

Furthermore, the results support the conclusions of Pefia-Acufia and Crisman-Pérez (2022),
who explored Al's potential to reduce psychological barriers like anxiety and low confidence.
This study expands upon their work by providing empirical evidence that gamification and
judgment-free feedback not only improve learner confidence but also sustain higher levels of
motivation and engagement over time.

Finally, while Li and Tang (2022) examine Al's contributions to oral English
communicative competence, this study provides a more granular analysis of specific sub-
competencies such as intonation and fluency. The inclusion of adaptive learning mechanisms
ensures that these competencies are addressed in a personalized manner, further distinguishing
this research from prior studies.

Impact of the Study

This research makes a significant contribution to the field of educational technology and
language teaching. It provides empirical evidence on the effectiveness of Al in improving
specific language skills, offering a way to integrate advanced technologies into the classroom.
The study also highlights the importance of personalization in language learning and opens
new avenues for research on the role of Al in education. Ultimately, this work lays the
groundwork for a more innovative and effective approach to language teaching, with the
potential to significantly improve educational outcomes in an increasingly globalized and
technologically advanced world.

The impact of this research can be significant and far-reaching. Below are some of the most
important potential impacts:

Improvement in Communicative Competence

By implementing an Al-based application, students are expected to improve their
communicative competence in English, especially in oral expression. This translates into
greater fluency, accuracy, and confidence when speaking English, which is essential for their
academic and professional development (Crandall et al., 2023).

Accessibility and Equity

The implementation of Al technologies in language learning can democratize access to high-
quality educational resources, overcoming geographic and socioeconomic barriers. This is
particularly relevant in contexts such as Colombia, where access to educational resources may
be limited (Dandu & Gomatam, 2023).
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Pedagogical Innovation

This study contributes to innovation in language teaching pedagogy by integrating advanced
technologies into the educational process. Thus, Al will not only be used as a complementary
tool but will be integrated coherently with effective language teaching principles and
approaches, as suggested by Stamer et al. (2023).

Reduction of Anxiety and Improvement of the Educational Environment

Creating a safer and less anxious learning environment can have a positive impact on the
overall educational climate. In this way, students who feel more comfortable and confident
when practicing English, especially in peer feedback settings, tend to participate more actively
in classes, which improves the learning environment for everyone, as previously addressed by
Yoo and Chae (2011).

Study Limitations and Future Research
Despite the promising results, it is important to acknowledge certain limitations of this study:

e Sample Size: The study was conducted with a relatively small sample of 40 students,
which may limit the generalization of the results to larger populations.

e Study Duration: The intervention lasted only 16 weeks, which may not be sufficient to
assess the long-term effects of using an Al-powered APP in language learning.

e Novelty Effect: It is possible that the students' initial enthusiasm for using new
technology influenced their motivation and participation. Longer-term studies would be
needed to determine if this effect persists over time.

e Specific Context: The study was conducted in a specific educational context (fifth-grade
students in Colombia), which may limit the generalization of the results to other cultural
contexts or educational levels.

e Focus on Oral Expression: Although the study specifically focused on improving oral
expression, other language skills such as listening comprehension, reading, or writing
were not assessed.

Based on the identified results and limitations, the following recommendations are proposed
for future research and for improving the Al-powered APP:

e Longitudinal Studies: Conduct long-term studies to evaluate the sustained impact of the
Al-powered APP on language learning and determine whether the positive effects are
maintained over time.

e Expansion to Different Contexts: Replicate the study in different educational levels,
age groups, and cultural contexts to evaluate the generalization of the results.

e Integration with Other Methodologies: Investigate how the Al-powered APP can be
effectively integrated with other language teaching methodologies.
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