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Abstract                                                            

Background/Purpose: This article examines the impact of M-learning 
tools in economics courses, focusing on students' academic 
performance, self-directed learning, and ability to manage their studies 
outside traditional classrooms. The underpinning theories are the 
Technology Framework Model (TAM) and the self-directed learning 
theory. Implementing these two theories is also aligned with 21st-
century teaching and learning approaches.  

Materials/Methods: The study used a quasi-experimental research 
design to identify the impacts of M-learning tools on students' 
academic performance and self-directed learning. There were 28 
participants in both treatment and control groups. The research 
instruments were a set of questionnaires, a pretest, and post-tests. The 
data were analyzed using a paired t-test.  

Results: The findings indicate that the M-learning tool for the 
economics subject has positive impacts on students' academic 
performance and self-directed learning capabilities. The integration of 
M-learning tools in economics courses significantly enhances students’ 
academic performance and self-directed learning. The findings of this 
study provide insights for economics teachers on integrating M-
learning tools into their classrooms.  

Conclusion: This study offers a valuable contribution by highlighting the 
impact of M-learning on academic performance and the fostering of 
self-directed learning capabilities. The study’s findings also illustrate 
the potential of M-learning tools to promote a flexible learning 
environment and self-directed learning capabilities. This study’s 
findings also provide valuable insights for educators on integrating M-
learning tools in their own classroom settings. 
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1. Introduction

The rapid advancement of digital technology has significantly transformed educational practices, 
leading to a shift from traditional learning to mobile learning (M-learning). M-learning refers to the 
use of mobile devices such as smartphones and tablets in teaching and learning. This shift has been 
particularly evident in higher education, where institutions have increasingly integrated M-learning 
tools to enhance the learning experience. For instance, a study conducted by Rangel-de Lázaro et al. 
(2023) highlighted the evolution of M-learning from supplementary material to a flexible and 
strategic resource in higher education. Similarly, a study by Bano et al. (2018) emphasized the 
multifaceted nature of M-learning tools, noting their potential to address various educational needs. 
These current studies underscore the educator’s increasing reliance on M-learning tools in 
educational settings, and most of their findings have shown that M-learning tools are able to improve 
their students’ engagement and academic performance. 

Economics subjects or education play a pivotal role in equipping students with the analytical 
tools necessary to learn and comprehend complex financial landscapes. A solid foundation in 
economics helps improve individuals' decision-making, enabling them to make better-informed 
choices in both personal finance and broader economic contexts (Valero & Van Reenen, 2019). For 
instance, understanding economic principles is crucial for effective financial planning and resource 
allocation. Moreover, economics education fosters critical thinking and problem-solving skills, which 
are essential for addressing real-world challenges. Many studies indicate that individuals with higher 
levels of economic literacy are better prepared to participate in economic activities and contribute 
to societal well-being (Lusardi, 2019). Therefore, a more comprehensive economics education is vital 
for developing well- informed and knowledgeable citizens. 

Despite the benefits, integrating M-learning tools presents many challenges. Mehdipour and 
Zerehkafi (2013) identified several barriers to the effective integration of M-learning tools, including 
technological issues such as device compatibility and connectivity. The issues on pedagogical 
concerns refer to the need for curriculum adaptations to accommodate mobile learning approaches. 
Additionally, the rapid pace of technological advancement could lead to disparities in access to and 
use of technology between developed and developing countries or regions. These challenges indicate 
that infrastructure development, professional development for educators, and curriculum redesign 
require attention from authorities and policymakers. 

In Malaysia, there are many challenges to integrating M-learning tools in education. A study by 
Ishak et al. (2022) highlights that while educators recognize the benefits of technology for enhancing 
teaching and learning, they also face significant challenges in implementing it. These challenges 
include inadequate digital infrastructure, limited digital literacy among educators and students, and 
a lack of comprehensive training programs on the subject. Furthermore, this study emphasizes that 
teachers' readiness, beliefs, and perceptions regarding the integration of technology in their own 
classes are also contributing factors that affect the success of M-learning tool integration in Malaysian 
classrooms. 

Addressing the above-mentioned challenges is imperative to yield the benefits of M-learning 
tools. In Malaysia, various initiatives are undertaken by the government and school authorities to 
enhance digital infrastructure and provide relevant training for educators to improve their digital 
literacy. Similarly, there is a concerted effort to develop policies and frameworks that support the 
integration of M-learning, ensuring equitable access and quality education for all learners globally. 
By tackling these issues, M-learning can become a powerful tool in transforming education, making 
learning more accessible, engaging, and effective for students locally and globally.  

Many studies indicate that mobile learning (M-learning) tools can significantly enhance students' 
academic performance by providing interactive and personalized learning experiences. For instance, 
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a study by Al-Emran et al. (2016) found that M-learning applications promote student engagement 
and motivation, leading to improved academic outcomes. Similarly, Crompton and Burke (2018) 
reported that the flexibility and accessibility of M-learning tools allow students to learn at their own 
pace, resulting in better understanding and retention of complex concepts. The integration of M-
learning tools in economics courses has been shown to facilitate understanding of complex economic 
theories through interactive simulations and real-time data analysis (Lazarinis & Kanellopoulos, 
2021). Furthermore, Sung et al. (2016) stated that the use of mobile devices in learning environments 
positively affects students' academic achievements across various disciplines. These findings suggest 
that incorporating M-learning tools in educational settings can be a valuable approach to enhance 
students’ performance (Weichhart et al., 2018). 

Self-directed learning (SDL) skills are important, particularly in higher education. Students with 
high self-directed learning capabilities take initiative and are responsible for their learning.  Students 
could also navigate their educational journals more effectively with the assistance of M-learning 
tools. Law & Niu’s (2019) research indicates that students with high levels of SDL are better equipped 
to engage with M-learning tools, leading to enhanced academic performance and deeper cognitive 
engagement. Moreover, the integration of SDL in M-learning environments has been shown to 
promote motivation and self-efficacy, as students actively participate in setting their own learning 
goals and monitoring their own progress (Jeno et al., 2019). Therefore, cultivating SDL skills is 
essential to maximizing the benefits of M-learning in economics education, as it encourages students 
to become proactive learners capable of comprehending complex economic concepts. 

While M-learning tools offer numerous advantages, it also presents challenges and limitations 
that could impede their effectiveness, particularly in economics education. Technical difficulties, such 
as unreliable internet connectivity and device compatibility issues, can disrupt the learning process 
and hinder students' access to educational materials (Garzón et al., 2024). Additionally, the lack of 
digital literacy among students and educators may limit the optimal utilization of M-learning tools, 
leading to suboptimal learning outcomes (Garzón et al., 2024). Concerns about data privacy and 
security also pose significant barriers, as the use of mobile devices often entails handling sensitive 
personal information (Garzón et al., 2024). Furthermore, the potential for increased screen time 
raises health concerns, including eye strain and reduced physical activity, which can adversely affect 
students' physical and mental health (Garzón et al., 2024). Addressing these challenges is crucial to 
fully harnessing the potential of M-learning to enhance students' performance and promote self-
directed learning in economics education.  

The Technology Acceptance Model (TAM), introduced by Davis (1989), has been useful in 
understanding how users accept and use technology. TAM has been widely used to assess the 
adoption of various learning technologies, including mobile learning (M-learning) tools, particularly 
in educational contexts.  For instance, Al-Rahmi et al. (2022) identified that perceived mobile value, 
academic relevance, and self-management of M-learning are primary drivers of students' acceptance 
of M-learning tools. Similarly, Al-Okaily et al. (2020) applied TAM to evaluate the university students' 
acceptance of e-learning systems, highlighting the model's effectiveness in predicting technology 
adoption in educational settings. These studies underscore the relevance of TAM for examining how 
students perceive and accept M-learning tools, providing a theoretical foundation for exploring their 
effectiveness in economics education.  

The integration of mobile learning (M-learning) tools into economics education has garnered 
significant attention in recent years. However, a notable gap remains, particularly in identifying the 
effects of M-learning tools on local students' performance and self-directed learning capabilities in 
economics education. While many studies have explored active learning strategies in economics 
education, such as problem-based learning and cooperative learning, the role of M-learning tools in 
fostering these strategies has not been extensively investigated (Behal, 2024). Additionally, the 

https://doi.org/10.22521/edupij.2026.22.40


                         Adnan et al. | 4 

https://doi.org/10.22521/edupij.2026.22.40 Published online by Universitepark Press   

effectiveness of M-learning in enhancing students’ comprehension and retention in economics 
subjects remains underexplored. Addressing this gap is crucial for educators to know the impacts of 
integrating M-learning tools on their students’ performance and self-directed learning capabilities in 
economics subjects.  

The primary aim of this study is to:  

Investigate the impact of M-learning tools on economics subjects. 

• Evaluate the effects of M-learning on students’ academic performance. 

• Examine how M-learning tools influence students’ comprehension of economic concepts. 

• Explore students’ engagement with course materials through M-learning tools. 

• Assess how M-learning tools contribute to fostering students’ self-directed learning 
capabilities. 

2. Literature Review

2.1. M-Learning and Student Performance

In a self-directed learning (SDL) academic environment, students are given the autonomy to 
decide what, when, and how they learn and from whom. Does M-Learning impede or enhance 
educational achievement through SDL? Wan Mohd Isa et al. (2017) attempt to answer this question. 
A study on 190 learners was conducted. The results demonstrate that mobile learning tools help 
promote SDL capabilities. Hurst (2024) corroborated these findings by exploring the impacts of M-
Learning tools on Brazilian college students through SDL. In their qualitative study, they found that 
M-learning tools positively affect college students by fostering students’ learning autonomy and 
educational experience.  

Therefore, M-learning supports collaborative and social learning environments, encouraging 
students’ interaction with peers and instructors, enhancing motivation, and fostering accountability 
for learning (Maketo et al., 2021). In conclusion, many studies have highlighted the positive impacts 
of M-learning tools on the development of digital literacy and self-regulation capabilities, which are 
crucial for lifelong learning and career advancement (Al-Adwan, 2022; Karimi, 2016). By integrating 
M-learning tools, students are provided with modern tools and opportunities to manage their own 
learning, enhancing their ability to acquire and apply knowledge in a rapidly evolving digital world 
(Lee & Jeon, 2020). 

2.2. M-Learning and Students’ Self-Directed Learning

In a self-directed learning (SDL) environment, students are given the autonomy to decide what, 
when, and how they learn, as well as from whom they learn. Whether M-learning impedes or 
enhances educational achievement through SDL remains a contested question. Wan Mohd Isa et al. 
(2017) attempted to address this issue through a study involving 190 learners, reporting that mobile 
learning tools promote SDL capabilities. However, the study relied primarily on self-reported data, 
which may inflate perceived benefits due to response bias. Hurst (2024) corroborated these findings 
in the Brazilian higher education context, showing that M-learning fosters autonomy and enriches 
students’ learning experiences. However, as a qualitative investigation, the generalisability of these 
results may be limited, especially in learning environments with varying levels of digital access and 
cultural expectations regarding autonomy. 

Additionally, while Maketo et al. (2021) argue that M-learning supports collaborative and social 
learning environments by enhancing interaction with peers and instructors, such outcomes may 
depend heavily on students’ digital readiness, instructors’ technological competence, and 
institutional support—factors that are not consistently addressed across studies. Some scholars have 
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also cautioned that constant digital interaction may fragment attention or overwhelm less digitally 
skilled learners, which challenges the assumption that M-learning universally enhances SDL. 

In conclusion, although numerous studies highlight the positive role of M-learning in developing 
digital literacy and self-regulation skills essential for lifelong learning and career readiness (Karimi, 
2016; Al-Adwan, 2022), these findings should be interpreted with caution. The effectiveness of M-
learning in supporting SDL is shaped by contextual variables such as socio-economic disparities, 
device quality, learning culture, and instructional design. Thus, while M-learning can enhance 
students’ capacity to manage their own learning in a rapidly evolving digital landscape (Lee & Jeon, 
2020), its impact is not universally positive and may vary across different educational environments. 

3. Theoretical Frameworks

3.1. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) is a widely recognized theoretical framework used for 
understanding users’ acceptance of technology. Originally developed by Davis (1989), TAM is rooted 
in the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975) and aims to explain and predict 
technology adoption by assessing users' perceptions and attitudes. The model has been extensively 
used in various fields, including education, healthcare, and business, to evaluate factors influencing 
the adoption of emerging technologies. 

In this study, M-learning tools are integrated into the economics subjects’ teachers' lessons. The 
tools encompass online games and other software. Students are permitted to use various mobile 
devices. The chosen areas have reliable internet access. The selected games are easily accessible to 
the students. The M-learning tools are selected based on the four key dimensions: (i) alignment with 
educational curriculum (DSKP), (ii) relevance to students’ social and technological habits, (iii) cost-
effectiveness, and (iv) ease of use, functionality, and safety (Sarrab, 2015).  

3.2. Self-Directed Learning

Self-directed learning is the confidence in one's ability to manage academic tasks, 
responsibilities, and activities independently (Farah Wazera Mohamed Jaafar Sadiq & Mohammad 
Mujaheed Hassan, 2021). Previous studies have demonstrated that game-based learning enhances 
self-directed learning, including the integration of Word Wall media games into history education 
(Len et al., 2021) and the usability of the MyArabiy Game for Arabic language learning in JAIS religious 
schools (Zainuddin et al., 2021). Similarly, the game in M-Learning tools is expected to enhance 
students' self-directed learning in economics. 

This study evaluates self-directed learning using the Self-Regulated Learning (SRL) model, 
introduced by Zimmerman (1989) and further developed by scholars such as Bandura (1991) and 
Boekaerts (1997). The model comprises three main phases: planning, execution, monitoring, and 
reflection, incorporating key elements such as student autonomy, learning goals, self-regulation 
strategies, and self-efficacy (Pintrich, 2000). Widely applied in education, SRL fosters independent 
learning and encourages students to seek knowledge proactively. Thus, this model is employed to 
assess students' level of self-directed learning after engaging with M-Learning Tools in the economics 
subject. The framework highlights three core elements: self-regulation, initiative-taking, and 
collaborative strategies, which form the foundation of self-directed learning integration within the 
SRL model. 

4. Methodology

The quasi-experimental non-equivalent groups pre-test post-test design is employed to assess 
the impact of programs, activities, instructional methods, and other interventions, as recommended 
by Ghazali and Sufean (2021). The sample consists of 56 secondary school economics students in 
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Kuala Lumpur who are participating in the Bring Your Own Device (BYOD) program. This sample size 
reflects the total number of eligible students available within the program, given practical constraints 
in participant recruitment. Although relatively small for comparative experimental studies, the 
sample size indicated by a priori power analysis is sufficient to detect medium effect sizes (Cohen’s d 
= 0.5) with 80% power at a 0.05 significance level. Nevertheless, the findings should be interpreted 
with caution, and future studies with larger and more diverse samples are recommended to confirm 
these results. The participants' demographic information is also provided below. These demographics 
indicate no significant effect or bias, as the participants are comparable in background, with similar 
levels of education and knowledge. 

Table 1. Quasi-experimental non-equivalent groups pre-test post-test design 

Group Pre-test Intervention Post-test 

Treatment O1 X1 O2 

Control O1 X2 O2 

O1 = Pre-test before the given treatment 
X1 = M-Learning Tools 
X2 = Conventional Method 
O2 = Post-test after a given treatment 

 

Table 2. Demographic of Participant 

Participant Female Male Age 

Treatment group 16 10 16 yrs 

Control Group 15 11 16 yrs 

The data collection instruments consist of a set of questionnaires to assess respondents’ self-
directed learning level. Another research instrument is a set of questions to evaluate the 
respondents’ performance in the economics subject. Both instruments demonstrated good internal 
consistency, with reliability coefficients of 0.797 or higher. The data in this study were analyzed using 
a paired t-test and descriptive analysis. Descriptive analysis includes percentages, means, and 
standard deviations (Foster et al., 2015). The interpretation of the mean scores in this study follows 
Nunnally and Bernstein (1994) (see Table 3). The findings were interpreted based on the majority of 
students’ agreement or disagreement with the elements being studied. 

Table 3. Interpretation of Mean Scores 

Scale Interpretation 

1.00-2.00 

2.01-3.00 

3.01-4.00 

4.01-5.00 

Low 

Moderately Low 

Moderately High 

High 

Besides, the reliability of the questionnaire was assessed using internal consistency. According 
to Zuraini et al. (2022), internal consistency assumes that a reliable instrument measures only one 
construct. Reliability was determined using Cronbach’s Alpha, calculated through SPSS. An alpha 
value below .60 indicates low reliability, while an excessively high value (above .95) suggests item 
redundancy. The ideal range is between 0.65 and 0.95. A pilot test was conducted at a school to 
evaluate the instrument's reliability. The results showed high Cronbach’s Alpha values across all 
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questionnaire items, confirming its suitability for the study. Table 4 presents the alpha coefficients 
for each element. 

Table 4. Questionnaire Alpha Coefficient Values 

Element Cronbach’s Alpha 

Motivation 

SDL 

0.914 

0.797 

The M-learning intervention was implemented over a period of six weeks at the school. Sessions 
were scheduled for one hour per day, twice a week, providing a total of 12 hours of instruction. A 
single teacher, experienced and proficient with the educational game, conducted all sessions. By 
clearly outlining the duration, frequency, and personnel involved, as well as the specific digital tool 
employed, this study provides sufficient procedural details to enhance the replicability of the 
intervention and facilitate the interpretation of the findings.  

Ethical considerations were strictly followed throughout the study. Teachers received guidance 
prior to administering the pre-test and post-test, ensuring that the procedures were clearly 
understood. Students were briefed on the purpose and process of the study before participation. 
Online consent forms were distributed to participants, and both the school administration and 
parents were informed about the study. Participants were assured of the confidentiality of their 
responses and their right to withdraw at any time without any consequences. These measures 
ensured that the study adhered to established ethical guidelines for educational research. 

The M-learning intervention involved a game that was easily accessible via the Play Store, which 
students downloaded to their own devices. Each session lasted 30 minutes and was conducted twice 
a week. The teacher acted solely as a mentor, guiding without direct instruction. The BYOD program 
allowed students to bring their own devices to school under school supervision, offering flexibility 
and convenience. However, variations in device quality and potential distractions should be 
acknowledged as limitations. 

The effectiveness of the M-learning intervention was evaluated using pre-test and post-test 
exam scores. Pre-test scores were collected before the implementation of the educational game, and 
post-test scores were collected after a one-month intervention period. Descriptive statistics, 
including the number of participants (N), mean, and standard deviation (SD), were calculated to 
summarize the overall performance and variability of students’ scores. To examine whether the 
intervention had a statistically significant effect on students’ performance, a paired-samples t-test 
was conducted. Prior to conducting the t-test, assumptions of normality and homogeneity of variance 
were checked. Normality of the pre-test and post-test scores was assessed using the Shapiro-Wilk 
test, and the data were approximately normally distributed. The assumption of homogeneity of 
variance was considered satisfied, as required for the t-test. The significance level was set at 0.05. By 
presenting both descriptive and inferential statistics, the analysis provides a clear understanding of 
the intervention’s impact and allows for appropriate interpretation of the results. 

The study employed a 20-item questionnaire divided into three sets, administered at different 
times depending on the topic being assessed. A 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly 
Agree) was used to measure students’ motivation and self-directed learning, with 15 items 
specifically targeting these constructs. Mean scores were calculated and interpreted according to the 
scale, enabling a clear understanding of participants’ levels of motivation and self-regulation. This 
specification of the scale type ensures transparency and facilitates accurate interpretation of the 
questionnaire results. 
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The self-directed learning measurement tool used in this study was adapted from Mahathir’s 
(year) thesis on Web-Based Learning. The adaptation process involved modifying items to suit the 
context of the M-learning intervention and the secondary school economics curriculum. Educational 
experts reviewed the adapted questionnaire to ensure content validity and clarity, and a pilot test 
was conducted to confirm its reliability and appropriateness for the target participants. This process 
ensures that the measurement instrument accurately captures students’ motivation and self-
directed learning capabilities in the context of the study. 

5. Results

In this study, the researchers need to ensure that four key assumptions are met: measurement 
scale, variable measurement, normality, and homogeneity of variance. Additionally, a normality test 
was conducted to assess whether the data were normally distributed. Based on Table 5, the 
respondents’ scores exhibit a normal distribution, as the Skewness and Kurtosis values fall within the 
range of +1.96 to -1.96 (Chua, 2012). 

Table 5. Normality Test using Skewness and Kurtosis 

Test Group Pre-test Post-test 

Skewness Kurtosis Skewness Kurtosis 

Student 
Achievement  

Student Self-
Directed Learning 

Control Group 

Treatment Group 

Control Group 

Treatment Group 

0.178 

0.407 

-0.420 

-0.91 

-0.973 

-4.59 

-0.135 

-0.913 

0.023 

0.129 

-0.516 

-0.200 

-0.911 

-0.846 

-0.300 

0.059 

5.1. Respondents’ Performance

The next test aimed to evaluate the respondents' performance in the pre-test. This assessment 
was conducted to test hypothesis H01, which states that there is no significant difference in the mean 
performance scores between the control and treatment groups. Ho1 is using the paired t-test. 
Additionally, this test aimed to ensure that the students' proficiency levels were almost equal.  

The findings of the study indicate that the mean pre-test scores for the control and treatment 
groups were 51.286 and 48.179, respectively, as presented in Table 6. Descriptively, the control group 
outperformed the treatment group. The analysis further revealed a t-value of 0.996 and a significance 
value of 0.328 (p > 0.05). Since the p-value exceeded the alpha level of 0.05, H01 could not be 
rejected. This suggests that there was no significant difference in the performance of students in the 
control group compared to those in the treatment group in the pre-test. 

Table 6. The result of the achievement pre-test for the control and treatment groups 

Group N Mean Std. 
Deviation 

t df Sig 

Control Group 28 51.286 11.731 0.996 27 0.328 

Treatment Group 28 48.179 13.160 

Note: ** significance level at 0.05 

To identify the impacts of the M-learning tool on students’ achievement, the researcher aimed 
to test the hypothesis H02: There is no significant difference in the mean post-test performance 
scores between the control and treatment groups. A paired t-test was conducted to assess the 
difference in mean scores between the two groups. 
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The findings indicate that the mean post-test scores for the control and treatment groups were 
58.286 and 70.179, respectively, as presented in Table 7. Descriptively, the treatment group 
outperformed the control group. The analysis further revealed a t-value of -3.580 and a significance 
value of 0.001 (p < 0.05). Since the p-value was less than 0.05, the null hypothesis H02 was statistically 
rejected. This indicates a significant difference in achievement between the control and treatment 
groups on the post-test. 

Table 7. The results of the achievement post-test for the control and treatment groups 

Group N Mean Std. 
Deviation 

t df Sig 

Control Group 28 58.286 11.118 -3.580 27 0.001 

Treatment 
Group 

28 70.179 15.263 

Note: ** significance level at 0.05 

5.2. Self-Directed Learning Capabilities

The report continues with findings addressing hypothesis H03, which states that there is no 
significant difference in the mean self-directed learning levels of students in the pre-test between 
the control and treatment groups. The evaluation aimed to determine the students' self-directed 
learning capabilities before the intervention was conducted in both groups.  

The findings indicate that the mean pre-test scores for the control and treatment groups were 
3.107 and 3.112, respectively, as presented in Table 8. Descriptively, the treatment group showed 
slightly better results than the control group. The analysis also revealed a t-value of -0.046 and a 
significance value of 0.964 (p > 0.05). Since the p-value exceeded 0.05, hypothesis H03 was 
statistically accepted. This suggests that there was no significant difference in self-directed learning 
levels between the control and treatment groups in the pre-test. This finding confirms that the self-
directed learning levels of students in both groups were equal before the intervention. 

Table 8. The results of the self-directed learning pre-test for the control and treatment 
groups 

Group N Mean Std. 
Deviation 

t df Sig 

Control Group 28 3.107 0.472 -0.046 27 0.964 

Treatment Group 28 3.112 0.303 
Note: ** significance level at 0.05 

To examine the impact of students' self-directed learning capabilities using M-learning tools, the 
researchers aimed to test hypothesis H04, which states that there is no significant difference in the 
mean self-directed learning levels of students in the post-test between the control and treatment 
groups. A paired t-test was used to analyze the difference in mean scores between the respondents 
from the two groups. 

The findings indicate that the mean post-test scores for the control and treatment groups were 
3.480 and 4.077, respectively, as presented in Table 9. Descriptively, the treatment group once again 
outperformed the control group. The analysis revealed a t-value of -4.331 and a p-value < 0.001 (p < 
0.05). Since the p-value was less than 0.05, the null hypothesis H04 was statistically rejected. This 
indicates a significant difference in self-directed learning capabilities between the control and 
treatment groups on the post-test. 
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Table 9. The results of the self-directed learning post-test for the control and treatment 
groups 

Group N Mean Std. 
Deviation 

t df Sig 

Control Group 28 3.480 0.531 c 27 <0.001 

Treatment Group 28 4.077 0.535 

Note: ** significance level at 0.05 

The test results clearly indicate that the M-learning tool for the economics subject has positive 
impacts on students' achievement and self-directed learning capabilities. This conclusion is 
supported by the pre-test findings, which show that both the control and treatment groups started 
at almost the same level. However, after the intervention, the treatment group showed significantly 
greater improvement in scores than the control group. These results provide strong evidence of the 
positive impact of M-learning tools on students' learning performance in economics subjects. 

6. Discussion

The findings of this study highlight the effectiveness of M-learning tools in improving students' 
academic performance and self-directed learning capabilities in economics education. The results 
revealed a significant increase in post-test scores among students who utilized M-learning tools 
compared to those who studied using traditional learning approaches. This suggests that integrating 
M-learning tools into economics education can enhance students’ engagement and comprehension 
of complex economic concepts. The findings are aligned with many previous studies indicating that 
mobile learning fosters interactive and personalized learning experiences, which contribute to better 
student retention and comprehension (Crompton, H., 2018). 

One of the key outcomes observed in this study is the positive impact of M-learning tools on 
students’ self-directed learning capabilities. Students in the treatment group demonstrated higher 
levels of self-regulation and autonomy in managing their learning compared to the control group. 
These findings support the notion that M-learning environments encourage self-directed learning by 
providing flexible access to educational materials, thereby allowing students to learn at their own 
pace and from any location (Jeno et al., 2019). The increase in self-directed learning scores suggests 
that M-learning tools can facilitate a shift from teacher-centered instruction to student-driven 
learning experiences, an essential component for learning success in higher education (Law & Niu, 
2019). 

Furthermore, the study highlights the roles of interactive and gamified features in M-learning 
tools in enhancing student motivation. The use of online quizzes, real-time feedback, and digital 
simulations in the M-learning tools helped maintain students' motivation and engagement 
throughout the learning process. Previous studies have similarly indicated that incorporating online 
gamification can increase students’ motivation and engagement (Lazarinis & Kanellopoulos, 2021). 
The findings emphasize the importance of designing M-learning tools with interactive elements. 

Despite these benefits, the challenges associated with the implementation of M-learning tools 
need to be acknowledged and addressed. This study identified several barriers to effective adoption, 
including technological constraints such as unreliable internet connectivity, device compatibility 
issues, and data security concerns. These findings are consistent with existing literature highlighting 
that technological and infrastructural challenges can impede the successful integration of M-learning 
tools in education (Garzón et al., 2024). Addressing these challenges requires institutional support 
for infrastructure development and digital literacy training for both students and educators. 
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Another noteworthy consideration is the potential for increased screen time, which may affect 
students' physical and mental health. Excessive use of mobile devices for learning can lead to issues 
such as eye strain and reduced physical activity, which means a balanced approach to M-learning 
implementation should be considered (Garzón et al., 2024). Future research should explore strategies 
to mitigate these concerns while maintaining the advantages of mobile-based learning. 

7. Conclusion

In conclusion, this study affirms the positive impacts of mobile learning (M-learning) tools on 
students’ academic performance and self-directed learning capabilities in economics education. 
While mobile technologies offer promising opportunities for enhancing learning, successful 
integration into classroom practice requires thoughtful planning and addressing implementation 
challenges. Future research should investigate the long-term effects of M-learning tools and develop 
strategies for their sustainable integration into diverse curricular contexts. 

From a theoretical standpoint, the findings support the Technology Acceptance Model (TAM), 
which asserts that perceived usefulness and ease of use shape learners’ acceptance of digital tools. 
The students in this study perceived M-learning tools as both accessible and beneficial, reinforcing 
TAM’s relevance in secondary school settings. Additionally, the Self-Regulated Learning (SRL) 
framework helps explain the observed increase in students’ abilities to set learning goals, monitor 
their progress, and take ownership of their academic development. These behaviors signal a move 
toward greater learner autonomy and internal motivation. 

8. Suggestion

The implications of this shift extend beyond the economics classroom. Educators and 
policymakers should consider how M-learning can foster equitable, inclusive, and student-centered 
learning cultures across various subjects and educational levels, especially in under-resourced 
contexts where traditional learning may be limited. 
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