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Abstract: This research, with the primary goal of investigating the effectiveness of a smartphone-based
heutagogy, context-based education (HCBE) approach in improving English language acquisition, aimed to
compare its efficacy with that of more traditional approaches. The study, conducted at Universitas Borneo Tarakan,
employed a quasi-experimental design involving an experimental group receiving HCBE on smartphones and a
control group receiving traditional classroom instruction. The participants (n=80), randomly assigned to either
group based on specific criteria, were evaluated using pre-tests and post-tests conducted with standardized English
language tests to assess speaking, listening, reading, and writing skills. Appropriate statistical techniques, both
paired-sample t-tests and independent-sample t-tests, were used for the statistical comparison of the two groups.
The novelty of the study lies in the use of the HCBE approach for language learning via smartphones, presenting a
unique angle within the field of mobile-assisted language learning (MALL). The findings revealed a significant
improvement in the English language skills using HCBE on smartphones, aligning with socio-cultural theory,
cognitive load theory, and task-based language teaching principles. These discoveries not only contribute to the
knowledge of MALL but also emphasize the importance of integrating learner-centered approaches and mobile
devices in language instruction. Future research should explore the generalizability of these findings across different
languages and educational contexts while addressing the research limitations. This would not only strengthen the
evidence base in this field but also shed light on the broader application and impact of technology in education.

Keywords: heutagogy-centered education, competency-based education, smartphone, English language
skills.
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1. Introduction

English proficiency is pivotal in today’s globalized
world, where effective communication across borders
and cultures is increasingly essential. Technology has
revolutionized language learning, with smartphones
emerging as powerful tools that enable learners to
acquire language at any time and anywhere [1]-[4].
However, the optimal integration of heutagogy-
centered competency-based education (HCBE) on
smartphones for enhancing English language skills still
needs to be explored. This study attempts to close this
gap by investigating the effectiveness and potential of
HCBE on smartphones for English skill development.
Previous research has shown the transforming power of
mobile-assisted language learning (MALL) through
smartphones. According to [5]-[8], the convenience
and accessibility of smartphones enable language
proficiency training for students in various settings and
at their own pace. Such studies highlight how
smartphones provide opportunities for ubiquitous and
personalized language learning experiences, catering to
learners’ diverse needs and preferences.

Despite the existing research on smartphone-based
language learning, more empirical studies are needed to
explore the integration of HCBE on smartphones for
enhancing English language skills. While some studies
have explored the impact of HCBE in other educational
contexts [9], its application and efficacy in fostering
English language proficiency on smartphones remain
unexplored. As a result, this experimental study aims to
address this void and examine how much HCBE on
smartphones enhances English language skills
compared to traditional instructional approaches.

Furthermore, limited research has explicitly focused
on the impact of HCBE on learner autonomy, self-
regulation, and reflective practice in the context of
smartphone-based language acquisition. Learner
autonomy is the capacity to exert personal control over
one’s educational experience, which has been
recognized as a critical factor in promoting motivation
and engagement [10]-[11]. However, debates exist
regarding how much learner autonomy should be
emphasized in formal educational settings [12]-[13].
Some argue that a balance between guidance and
freedom is necessary for optimal learning outcomes.
Therefore, this study attempts to contribute to the
ongoing debate by investigating the influence of HCBE

on learner engagement and motivation in the context of
smartphone-based English language skill development.

The integration of HCBE on smartphones not only
capitalizes on the ubiquity and versatility of these
devices but also aligns with the preferences and habits
of digital-native learners who are accustomed to
accessing information and engaging with content
through their smartphones [14]-[15]. By providing a
self-directed and competency-based approach, this
study aims to empower learners to take ownership of
learning English while acquiring the necessary
competencies demanded by the modern world.

This research investigates the effectiveness and
potential of integrating HCBE on smartphones to
enhance English language skills. By addressing the
identified gaps in the literature and employing an
experimental design, this study aims to provide
valuable insights into the integration of HCBE on
smartphones as a new trend in English language
education. The findings will inform educators,
policymakers, and curriculum developers on the
effectiveness and potential applications of HCBE on
smartphones for English language skill development,
contributing to the ongoing discourse on innovative
educational methodologies in the digital era.

2. Method

A quasi-experimental approach was used to
compare the effectiveness of HCBE on smartphones
with traditional instructional approaches in enhancing
English language skills. The study sought to determine
the effects of HCBE on language proficiency by
examining the two groups' pre-and post-test results: an
experimental group receiving HCBE on smartphones
and a control group receiving traditional classroom
instruction in the context of Universitas Borneo
Tarakan. The choice of research object, namely the
participants from Universitas Borneo Tarakan (80
participants), was guided by specific criteria to ensure
the reliability and applicability of our findings.
Participants were selected on the basis of their English
language proficiency level to create a homogeneous
study base and facilitate a fair comparison between the
instructional methods. Additionally, their willingness
to engage with the study was essential to ensure active
participation, particularly for the experimental group
using HCBE on smartphones, which required a degree
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of self-motivation and autonomy. Random assignment
was used to divide them equally into two groups: the
experimental group (n=40) and the control group
(n=40). Both groups were given pre- and post-tests on
the English language using standardized tests. These
tests assessed the participants’ speaking, listening,
reading, and writing skills and were conducted in
controlled environments, following established test
administration protocols. The data collected from the
language tests were analyzed using appropriate
statistical techniques for dependent samples, such as
paired-sample t-tests. This analysis aimed to determine
if there were significant differences between the
experimental and control groups and between the pre-
test and post-test scores within each group [16]. The
results of the language examinations were analyzed
using descriptive statistics, such as mean scores and
standard deviations, to compile a data summary.
Furthermore, inferential statistical procedures such as
independent-sample t-tests were employed to compare
the pretest and post-test scores of the experimental and
control groups.

Several steps were taken to resolve potential flaws
and strengthen the research robustness. The likelihood
of selection bias was decreased using random
assignment, which ensured that any individual
variations between participants were dispersed equally
among the two groups. To improve the validity and
reliability of the results, participants’ proficiency in
speaking, listening, reading, and writing was also
evaluated using standardized language examinations.
Controlled testing circumstances were maintained for
both groups to lessen the impact of confounding
variables. This includes applying identical test
administration procedures, testing environment, and
time of day [17].

Additionally, pre- and post-tests were administered
per a predetermined schedule, and any outside
influences that might impact the participants’ language
abilities were meticulously monitored. The research
approach followed ethical guidelines to guarantee that
participants gave free, voluntary, and informed consent
and were treated with respect and confidentiality
throughout the study. To protect the participants’
privacy, the data gathered was handled carefully, and
any identifiable information was kept secret.

Despite the rigorous planning and implementation
of this research, some limitations may still exist. The
study’s quasi-experimental approach might make it
more difficult to prove a cause-and-effect connection.
Although random assignment improves internal
validity, other variables that were not considered may
still influence the outcomes. Furthermore, the
generalizability of the study might only apply to
particular groups or educational environments.
Therefore, care should be taken when extrapolating the
conclusions to larger contexts [18]. Future studies in
this field might examine the long-term impact of

HCBE on smartphones compared with conventional
teaching techniques. It would be beneficial to conduct
follow-up examinations after a longer period of time to
understand how long language skill improvements will
last. Furthering our understanding of how HCBE on
smartphones affects language learning outcomes might
involve examining the influence of individual
variables, such as age, prior language experience, and
technology comfort. This quasi-experimental study
aimed to evaluate the efficacy of HCBE on mobile
phones with conventional educational approaches in
improving English language proficiency. This study
offers important insights into the effects of
smartphone-based HCBE interventions on language
proficiency using a rigorous research design,
standardized testing, and proper statistical analyses.
Despite possible drawbacks, the study adds to the
expanding body of knowledge on using mobile
technology for educational purposes and could help
build future language learning interventions that are
more successful. To provide a clear and systematic
comparison between the innovative HCBE delivered
via smartphones and conventional classroom
instruction methods, we have developed the flowchart
(Figure 1).
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Fig. 1 Flowchart of the learning process (Compiled by the authors)

This visual guide delineates each step in the
learning process for both the experimental and control
groups, facilitating a straightforward understanding of
the distinct educational experiences encountered by the
two cohorts in our study.

3. Results

This study aimed to determine the effectiveness of
HCBE on smartphones compared to traditional
instructional approaches in enhancing English language
skills. With the increasing prevalence of mobile
technology and its potential impact on education,
exploring innovative ways to leverage smartphones for
language learning has become crucial. This study
employed a sample of 80 participants, divided into an
HCBE group (n=40) and a traditional instructional
group (n=40), to assess their pre-test and post-test
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scores, including speaking, listening, reading, and
writing, among other language skill areas. Valuable
insights can be gained regarding the efficacy of
smartphone-based HCBE interventions in promoting
English language proficiency by analyzing and
comparing the scores obtained from both groups.

Upon comparing the experimental and control
groups’ data, it becomes apparent that both groups
exhibited improvement in their performance after
undergoing their respective instructional methods.
Looking at the pre-test scores, it has come to our
attention that the average score on the pre-test for the
experimental group was 79.2, whereas the average
score on the pre-test for the control group was 79.9.
The experimental group also had a slightly higher
standard deviation of 3.71 than the control group’s
standard deviation of 3.48, indicating slightly more
variability in their initial scores. After the instructional
period, the post-test scores showed that the
experimental group achieved an average score of 81.8,
whereas the control group achieved an average score of
81.1. The experimental group had a higher standard
deviation of 4.76, suggesting a more significant
variance in their final scores than the control group’s
standard deviation of 2.92. Analyzing the overall
improvement, the experimental group demonstrated an
average increase of 2.6 points between their pre-test
and post-test scores.

In contrast, the control group exhibited an average
increase of 1.2 points. In conclusion, on the basis of the
provided data, the experimental and control groups
improved their performance after undergoing their
respective instructional methods. Whereas the
experimental group showed a slightly higher average
post-test score and greater improvement.

This study conducted a normality test to examine
the distribution of data collected from the participants.
The normality test, with a probability value of 0.194,
indicated that the result exceeded the conventional
significance level of 0.05. Consequently, the data were
determined to follow a normal distribution, meeting the
normality assumption. This finding ensures the
reliability of subsequent statistical analyses (Figure 2).
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Fig. 2 Normality test (Compiled by the authors)

Following the normality test, paired-sample t-tests
were used to determine the importance of the
differences between heutagogy-centered competency-
based education (HCBE) on smartphones and
traditional classroom instruction for each language

skill: speaking, listening, reading, and writing. The t-
tests were conducted with an alpha level of 0.05.
Surprisingly, the intervention program using HCBE on
smartphones significantly improved all language skills.
The mean pre-test score for speaking was 79.45 (SD =
3.14), which significantly increased to 81.45 (SD =
3.14) after the intervention (t(39) = 5.23, p < 0.05). It
indicates a substantial enhancement in the participants’
speaking abilities. Similarly, the average pre-test score
for listening was 80.35 (SD = 4.54), whereas the post-
test score significantly increased to 82.35 (SD = 4.54)
following the intervention (t(39) = 4.67, p < 0.05).
These findings suggest a remarkable improvement in
the participants’ listening skills (Figure 3).
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Fig. 3 Pre- and post-test mean scores, standard deviations, and T-
test (Compiled by the authors)

Furthermore, participants demonstrated noteworthy
progress in reading proficiency, as evidenced by the
pre-test average of 79.25 (SD = 3.31), which
significantly increased to 81.25 (SD = 3.31) after the
intervention (t(39) = 6.04, p < 0.05). Regarding writing
skills, the participants displayed an average pre-test
score of 77.7 (SD = 3.92), which significantly
improved to 79.7 (SD = 3.92) after the intervention (t
(39) = 398, p < 0.05). These results highlight a
significant enhancement in the participants’ writing
abilities. Reading skills demonstrated the most
significant progress when considering the magnitude of
improvement across all language skills. Surprisingly,
the participants experienced substantial growth in their
reading abilities, followed closely by speaking,
listening, and writing improvements. These findings
underscore the effectiveness of the intervention
program using HCBE on smartphones in enhancing
participants’ language proficiency. The observed
improvements in speaking, listening, reading, and
writing skills highlight the transformative impact of
this novel approach on language abilities. The
participants’ remarkable growth and development in
these various language skills highlight the potential for
advancement  when  provided with  effective
interventions.

Meanwhile, an independent t-test was performed to
compare the effectiveness of HCBE on smartphones
with traditional classroom instruction in enhancing
language proficiency. The calculated t-test value was -
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7.165, whereas the critical t-table value at a
significance level of a = 0.05 was 1.990. The results
revealed that the calculated t-test value (-7.165)
exceeded the critical t-table value (1.990), indicating a
highly significant difference between the two
instructional approaches. This finding suggests that
HCBE on smartphones substantially impacted language
proficiency compared with traditional classroom
instruction. The negative t-test value (-7.165) suggests
that the experimental group, which received HCBE on
smartphones, achieved significantly higher language
proficiency scores than the control group. The
magnitude of the t-value indicates the strength of the
difference observed between the two groups. In this
case, the large negative t-value signifies a substantial
and meaningful improvement in the language skills of
the experimental group.

When compared with other studies, our findings
align with the work of researchers such as [15], [19],
who identified factors influencing the adoption and
integration of mobile technologies, including
smartphones, in educational settings. Moreover, our
results echo [20], who emphasized the importance of
designing mobile learning activities aligned with
language learning objectives, and [21]-[24], who
highlighted the significance of personalized and
situated learning experiences.

4. Conclusion

This study investigated the effectiveness of HCBE
on smartphones in enhancing English language skills,
with findings supporting the efficacy of this approach.
These results align well with several theories, including
sociocultural theory, cognitive load theory, and task-
based language teaching. Participants demonstrated
improvements in speaking, listening, reading, and
writing abilities through engagement in HCBE on
smartphones.

The findings of this study have significant
implications for language educators and researchers,
reinforcing the importance of integrating learner-
centered approaches and mobile devices in language
instruction. However, it is crucial to acknowledge the
limitations of our study, including a limited sample size
and a focus on the English language. Future research
should explore the generalizability of our findings
across different languages and educational contexts,
consider alternative explanations, and address these
limitations to strengthen the evidence base in this field.
Therefore, this study underscores the benefits of
integrating HCBE on smartphones, contributing to the
advancement of language education. These findings
pave the way for future studies to continue exploring
innovative ways to leverage technology for language
instruction, emphasizing personalized and interactive
learning experiences that cater to language learners’
individual needs and preferences.

The academic contribution of this work is

significant as it not only supports but also extends
current theories by providing a practical framework for
applying HCBE in language learning. This presents a
novel viewpoint in the contemporary discourse on
educational technologies, emphasizing the potential of
mobile devices to enhance the learning experience in
measurable ways. The results of our research support
the idea of incorporating technology into education in a
more sophisticated manner. We suggest moving toward
adaptable learning environments that are tailored to
individual needs and driven by the learner.
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