Effectiveness of Digital Learning Apps in Enhancing Grade 2 Students' Phonological Awareness
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ABSTRACT

	This study examined the effectiveness of digital learning applications in enhancing the phonological awareness of Grade 2 students at Cateel Central Elementary School during the 2024–2025 school year. Phonological awareness—comprising phoneme awareness, syllable segmentation, onset-rime awareness, and word awareness—is a critical foundation for early reading and literacy development. Utilizing a quasi-experimental design, the researchers divided 60 Grade 2 students into two equal groups: one received traditional phonics instruction (the control group). 
In contrast, the other received a phonics instruction approach that incorporated technology (the experimental group). At the same time, the other used the ABCMouse digital learning app (the experimental group). A validated 16-item rubric was used for both pre-test and post-test assessments. Results showed no significant difference in the pre-test scores between the two groups, confirming a comparable baseline. However, post-test analysis revealed a statistically significant improvement in the experimental group (mean = 12.25) compared to the control group (mean = 11.22), with a computed p-value of 0.019. The effect size, measured using Cohen's d (1.577), indicated a medium effect of the digital intervention. These findings align with Mayer's Multimedia Learning Theory, which emphasizes dual-channel processing, limited cognitive capacity, and the importance of active learning. The study concludes that digital learning apps, such as ABCMouse, are effective in improving phonological awareness, particularly in resource-limited settings. It recommends integrating such technology-based interventions into early literacy instruction to promote more engaging, differentiated, and effective learning experiences for young learners. 
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1. INTRODUCTION

Phonological awareness is widely recognized as a critical precursor to early literacy, enabling children to decode written language by identifying and manipulating sounds within words (Terrell & Watson, 2018). This foundational skill comprises phonemic awareness, onset and rime awareness, and syllable segmentation, all of which are essential for literacy development (Suortti & Lipponen, 2016). Specifically, phonemic awareness—identifying and manipulating individual sounds in words—underpins crucial decoding and encoding skills, such as blending and segmenting (Trezek & Mayer, 2019). Onset and rime awareness help children decode word patterns, such as identifying the initial sound in "cat" and linking it to similar word families like "bat" and "hat" (Westby, 2016). Syllable awareness further supports pronunciation and spelling by teaching children to break words into smaller units, enhancing decoding and word recognition skills (Jiang et al., 2017). Without these foundational skills, children are more likely to face reading and writing difficulties, emphasizing the need for systematic instruction in phonological awareness (Lyytinen et al., 2015; Snowling & Hulme, 2020).
Globally, challenges in developing phonological awareness persist, particularly in low-income countries, where nearly 40% of children lack basic literacy skills, thereby limiting their ability to decode words and read fluently (UNESCO, 2022). In the Philippines, this issue is especially pronounced. The 2019 Southeast Asia Primary Learning Metrics (SEA-PLM) revealed that only 10% of Grade 5 students demonstrated reading proficiency, highlighting significant gaps in literacy instruction (UNICEF & SEAMEO, 2019). Socio-economic disparities, resource shortages, and inadequate teacher training exacerbate these challenges, particularly in rural areas where schools often lack teaching materials and support (DepEd, 2022). Consequently, nearly 27% of Filipino children aged 10 are classified as experiencing "learning poverty," unable to read or understand simple texts due to the absence of early interventions (World Bank, 2021). Bridging these gaps requires targeted interventions that address systemic issues while focusing on early phonological awareness instruction (Rwodzi & De Jager, 2021).
The integration of digital learning tools offers innovative and scalable solutions to these challenges, particularly in resource-constrained settings (Rodríguez-Abitia et al., 2020). These tools often employ gamification strategies, such as sound matching, word puzzles, and syllable segmentation activities, making learning interactive and enjoyable (Llorens-Largo et al., 2016). Applications like "Endless Reader" and "Reading Eggs" have demonstrated effectiveness in enhancing phonological awareness by fostering skills such as phoneme blending and word decoding (Neumann, 2017). Furthermore, digital tools enable personalized learning pathways, allowing students to progress at their own pace and receive tailored support based on their individual needs (McCarthy et al., 2020). In rural areas, where traditional resources are limited, these tools provide cost-effective interventions to support underserved learners (Ngwa et al., 2020).
The Philippines’ multilingual education system introduces additional challenges to phonological awareness development. Learners must navigate multiple languages, including their mother tongue, Filipino, and English, complicating phoneme recognition and decoding (Meade, 2019; Leano et al., 2019). Inconsistent implementation of the mother-tongue-based multilingual education policy and resource shortages in public schools hinder its effectiveness (Tomas et al., 2021; Silva-Laya et al., 2019). These challenges are particularly acute in rural areas, where educators often lack training in phonological instruction, and schools face significant shortages of updated teaching materials (DepEd, 2022; World Bank, 2021). Addressing these barriers requires evidence-based, context-specific interventions tailored to the diverse linguistic and socio-economic realities of Filipino learners (Kilpatrick, 2015; Christina & Vinogradova, 2017).
Given the persistent challenges associated with traditional phonological awareness instruction, this study seeks to evaluate the effectiveness of digital learning apps as innovative interventions to enhance phonological awareness among Grade 2 students. By addressing systemic gaps in early literacy education, the research aims to empower educators with scalable and effective tools while fostering equitable learning outcomes for all students. Ultimately, this work contributes to the growing body of evidence supporting digital learning apps as engaging, dynamic, and transformative tools in early education, paving the way for more inclusive and accessible literacy initiatives.

2. Objectives of the Study
The primary objective of this study was to evaluate the effectiveness of digital learning apps in improving phonological awareness among Grade 2 students at Cateel Central Elementary School.
The specific objectives were as follows:
1. To determine the level of phonological awareness among Grade 2 students, as measured by pre-test scores, in both the control and experimental groups.
2. To determine the significant difference between the pre-test scores of the control and experimental groups.
3. To determine the level of phonological awareness among Grade 2 students, as measured by post-test scores, in both the control and experimental groups.
4. To determine the significant difference between the post-test scores of the control and experimental groups.
5. To determine the effect size of digital learning apps on the improvement of phonological awareness among students in the experimental group compared to those in the control group.
3. MATERIALS AND METHODS
3.1 Research Design
This study employed a quasi-experimental design to evaluate the effectiveness of digital learning applications in enhancing the phonological awareness of Grade 2 students. The quasi-experimental approach was appropriate, as it allowed for the comparison of outcomes between two distinct groups, a strategy that helped determine whether the intervention had a meaningful impact (Freire et al., 2020).

3.2 Research Instrument
The researchers developed a researcher-made rubric as a specialized instrument to assess this competency, producing speech sounds (sounds and letter names), particularly within the context of phonological awareness among Grade 2 learners. It was subjected to rigorous validation and reliability checks. Content validity was established using Aiken's V coefficient, based on evaluations by three experts regarding the instrument's alignment with the intended learning outcomes. The instrument achieved a high validity score of 0.96, indicating excellent agreement among raters in terms of relevance and clarity.
Reliability was assessed using Kendall's coefficient of concordance, which yielded a value of 0.511 (Schmidt, 1997), signifying moderate yet acceptable inter-rater agreement. These assessments underscored the instrument's robustness, confirming its ability to accurately and consistently measure students' phonological awareness through pre-test and post-test evaluations. The thorough validation and reliability processes ensured that the instrument serves as an effective and dependable tool for assessing students' progress in phonological awareness lessons.

3.3 Respondents of the study
Grade two students were the respondents of this study at Cateel Central Elementary School. Two sections were selected: Grade 2-Humility served as the experimental group, and Grade 2-Charity served as the control group. Before selecting respondents, the researcher consulted with the school principal and Grade 2 class advisers to identify sections willing to participate. Each section initially had 30 students, but only 28 from each group were included in the final analysis, as those absent in either the pre-test or post-test were excluded to ensure validity and reliability of the results. The experimental group received instruction through a digital learning application, while the control group received traditional instruction.

3.4 Data Gathering
The data gathering procedure began with the researcher obtaining ethical clearance from the University Research Ethics Board (UREB) to ensure compliance with ethical guidelines and to safeguard the rights and confidentiality of the participants.
After receiving ethical approval, the researcher submitted a formal request to the school principal of Cateel Central Elementary School to conduct the study. Once granted, permission letters were also given to the Grade 2 adviser and to the parents of the learners, explaining the nature, purpose, and methodology of the research to ensure transparency and cooperation. Parents’ consent was secured before involving their children in the study.
The process continued with the administration of a pre-test to both the control and experimental groups. A rubric-based assessment was used to measure the students’ initial phonological awareness in English, covering word awareness, syllable awareness, onset-rime awareness, and phoneme awareness. This pre-test served as the baseline for evaluating their skills prior to the intervention.
Following the pre-test, the intervention was implemented. The control group received traditional instruction on producing speech sounds in intervening phrases, while the experimental group received instruction through the integration of digital learning applications. The intervention was designed to enhance phonological awareness by engaging learners in interactive and technology-assisted activities.
At the end of the intervention, a post-test was conducted for both groups using the same rubric-based assessment as the pre-test. The results were retrieved, tallied, encoded, analyzed, and interpreted to determine the effectiveness of the digital learning application compared to traditional instruction. Students who were absent during either the pre-test or post-test were excluded from the analysis to ensure validity and reliability of the findings.
3.5 Data Analysis
Content Validity. The content validity of the instrument was confirmed through the use of Aiken's V coefficient, which is based on expert evaluations of the instrument's relevance to the learning goals, its necessity, and the quality of its contents, reaching an impressive value of 0.96, signifying excellent validity.
Inter-Rater Reliability. The instrument's inter-rater reliability was also measured using Kendall’s coefficient of concordance of 0.511, which confirmed the instrument's reliability (Schmidt, 1997). 
The K-12 DepEd grading system were utilized to interpret the data results, compare the performances of both groups, and analyze the data to provide a reliable, realistic, and accurate interpretation. The mean scores, independent sample t-tests, and Cohen's d were used to determine and analyze the results.
Mean. This statistical instrument was used to determine (1) the average of pre-test scores of the control group and the experimental group and (3) the average of post-test scores of the control group and the experimental group. The result was interpreted based on the grading scale with its corresponding interpretation:
Table 1. K to 12 grading scale and interpretation
	Grading Scale
	Interpretation

	90-100
	Outstanding

	85-89
	Very Satisfactory

	80-84
	 Satisfactory

	75-79
	Fairly Satisfactory

	75 Below

	Did Not Meet Expectations


T- test. This statistical tool was used to (2) determine whether there was a significant difference in the mean scores of pre-test and (4) post-test scores among students between the control group and experimental group.
	Table 2. Table of Interpretation

	p-value
	p-value

	Less than 0.05
	Less than 0.05

	0.05 or more
	0.05 or more


Cohen's d. This was used to estimate effect size when comparing means, particularly with t-tests or ANOVA. This tool was used to analyze effect size of the intervention. It represented the difference between means relative to pooled variance and remained constant regardless of sample size (Charlesworth Author Services, 2021).
	Table 3. Table of Interpretation
	

	Cohen’s d effect size
	Interpretation
	Differences in SD

	d=.0-.19
	Trivial effect
	<1/5 from a SD

	d=.20
	Small effect
	1/5 from a SD

	d=.50
	Medium effect
	1/2 from an SD

	d=.80 or higher
	Large effect
	8/10 from an SD



4. results and discussion

Level of Pre-test Scores of the Control and Experimental groups
This study compared the phonological awareness skills of an experimental group (n = 28) and a control group (n = 28) before implementing a digital learning application and a traditional teaching method, respectively. The groups were randomly selected from the Grade 2 population. The small sample size reflected the limited number of students in the selected sections and the constraints of the academic calendar. Students who were absent during either the pre-test or post-test were excluded to ensure the validity and reliability of the findings. Both groups were assessed on four key areas: phoneme awareness, onset-rime awareness, syllable awareness, and word awareness.
Table 4 presents the level of pre-test scores of the control and experimental groups. The control group had a mean score of 6.57, while the experimental group scored slightly higher at 7.15; both correspond to transmuted grades of 70 and 71, respectively, interpreted as "Did Not Meet Expectations.".
	Group
	Total Score
	Standard Deviation
	Mean
	Grade Percentage
	Remarks

	Control
	16
	1.38
	6.57
	70
	Did Not Meet Expectation

	Experimental
	16
	2.23
	7.15
	71
	Did Not Meet Expectation


Table 4- The table shows the level of pre-test scores of the control and experimental groups
The pre-test scores of the participants in the control group averaged 6.57, while the experimental group scored slightly higher at 7.15; both correspond to transmuted grades of 70 and 71, respectively, interpreted as "Did Not Meet Expectations.". This outcome reflects a common challenge in early literacy instruction, where explicit training in phonological awareness is often lacking, especially in under-resourced educational settings (DepEd, 2022). Similarly, De Witt and Lessing (2017) noted that students in underserved areas face greater hurdles due to limited instructional resources and insufficient teacher training. In the Philippine context, Bowers (2021) and Silva-Laya et al. (2019) highlighted the scarcity of phonics-focused instruction and the shortage of trained educators, particularly in rural schools.
Difference in Pre-test Scores in Control and Experimental Group
Table 5 presents the results of the t-test comparing the pre-test scores of the control and experimental groups. The experimental group recorded a mean score of 7.15 with a standard deviation of 2.23, while the control group had a slightly lower mean score of 6.57 and a standard deviation of 1.38. The computed t-value of -1.156 and p-value of 0.254 indicate that there is no statistically significant difference between the pre-test scores of the two groups. This suggests that both groups demonstrated a comparable level of foundational literacy skills prior to the intervention, establishing an equivalent baseline in phonological awareness.
Table 5. Mean comparison between pre-test scores of control and experimental group.
	Group
	Mean
	Standard Deviation
	t-value
	p-value
	Interpretation

	Control
	6.57
	1.38
	-1.156
	0.254
	There is no significant difference in the average pre-test score between the experimental and control groups.

	Experimental
	7.15
	2.23
	
	
	



The pre-test scores between the control and experimental groups show no significant difference, as indicated by the t-value of -1.156 and a p-value of 0.254. The absence of a significant difference in pre-test scores can be attributed to the similar learning environments experienced by both the control and experimental groups. Both groups likely received conventional instruction that did not explicitly focus on phonological awareness, resulting in comparable performance levels prior to the intervention. This is supported by Tomas et al. (2021), who emphasized the importance of establishing an equal starting point when evaluating literacy programs, as it allows the instructional method to be the primary variable influencing change. As reported by DepEd Misamis Oriental (2022), many rural schools continue to struggle with limited access to appropriate reading materials and phonological training resources. This aligns with the observations of Leano et al. (2019), who found that resource limitations hinder effective instruction in foundational literacy skills.
Post-test Scores of the Control and Experimental Group
Table 6 presents the level of post-test scores of the control and experimental groups following the implementation of the digital learning intervention. The control group obtained a mean score of 11.22, corresponding to a transmuted grade of 81, classified as “Satisfactory” under the Department of Education's grading scale. In contrast, the experimental group achieved a higher mean score of 12.25 with a transmuted grade of 85, rated as “Very Satisfactory.”
Table 6. Level of post-test scores between the control and experimental groups.
	Group
	Total Score
	Standard Deviation
	Mean
	Grade Percentage
	Remarks

	Control
	16
	1.28
	11.22
	81
	Satisfactory

	Experimental
	16
	1.82
	12.25
	85
	Very Satisfactory


Table 6 presents the level of post-test scores of the control and experimental groups following the implementation of the digital learning intervention. The control group which utilized traditional phonological teaching obtained a mean score of 11.22, corresponding to a transmuted grade of 81, classified as “Satisfactory”. In contrast, the experimental group instructed using digital learning application achieved a higher mean score of 12.25 with a transmuted grade of 85, rated as “Very Satisfactory.” While both groups showed improvement from their pre-test scores, the learning gains were more pronounced in the experimental group, suggesting that the use of digital learning applications effectively enhanced students' phonological awareness. Further, the improvement was notably greater in the experimental group. While the control group’s post-test scores reflected limited progress, the experimental group advanced to a higher achievement level, corresponding to the 85–89% range.
This finding is supported by the study of Rodríguez-Abitia et al. (2020), who noted that digital tools enhance literacy by offering interactive and innovative learning environments that address traditional limitations in classroom instruction. In line with this, Abdel Meguid and Collins (2017) emphasized that digital platforms enhance engagement and motivation, which are crucial for reinforcing phonological skills. Aligned with the study by Llorens-Largo et al. (2016), gamified features such as sound-matching and phoneme puzzles were found to enhance student participation and strengthen phonological processing. Similarly, Innayah's (2018) findings revealed that multimedia tools, such as ABCMouse, effectively supported phoneme recognition and early reading skills among young learners.
Difference in Post-test Scores in the Control and Experimental Group
Table 7 presents the results comparing the mean post-test scores of the control and experimental groups. The experimental group obtained a mean score of 12.25 with a standard deviation of 1.82, while the control group achieved a lower mean score of 11.22 with a standard deviation of 1.28. The computed t-value of 2.481 and a p-value of 0.019 indicate a statistically significant difference in the post-test scores between the two groups. This suggests that the intervention applied to the experimental group, a digital learning application designed to support phonological awareness, had a meaningful effect on improving students' foundational literacy skills.
Table 7. Mean comparison between post-test scores of control and experimental group.
	Group
	Mean
	Standard Deviation
	t-value
	p-value
	Interpretation

	Control
	11.22
	1.28
	2.430
	0.019
	There is a significant difference in the average pre-test score between the experimental and control groups. 

	Experimental
	12.25
	1.82
	
	
	


The findings in Table 7 reveal a significant difference in post-test scores between the control and experimental groups. The experimental group obtained a mean score of 12.25 with a standard deviation of 1.82, while the control group achieved a lower mean score of 11.22 with a standard deviation of 1.28. The computed t-value of 2.481 and a p-value of 0.019 indicate a statistically significant difference in the post-test scores between the two groups. This suggests that the intervention applied to the experimental group, a digital learning application designed to support phonological awareness, had a meaningful effect on improving students' foundational literacy skills. These findings are consistent with the study by Dumanig and Galado (2024), who highlighted that integrating digital phonological tools leads to significant improvements in early reading proficiency. The statistically significant post-test performance of the experimental group indicates that the digital learning application effectively enhanced students' phonological awareness. In line with this, Rwodzi and De Jager (2021) emphasized that interactive digital platforms promote deeper engagement and sustained attention—key factors in developing essential phonological skills such as blending, segmenting, and sound recognition. Similarly, Kilpatrick (2015) noted that consistent, structured training in phonological awareness—especially when delivered through digital tools—strengthens decoding skills and supports long-term reading development.
Effect size of Intervention on Experimental compared to Control Group
Table 8 presents the positive effect sizes of the digital learning application on phonological skill performance among Grade 2 students. Based on the statistical comparison, the result indicates a medium effect size in the experimental group. 
	Table 8. Effect of Digital Learning Apps on Phonological Awareness 

	[bookmark: _Hlk197428627]Independent Samples Effect Sizes

	
	Standardize
	Point Estimate
	95% Confidence Interval

	
	
	
	Lower
	Upper

	Post Test
	Cohen's d
	1.57765
	.651
	.106
	1.191

	
	Hedges' correction
	1.60043
	.642
	.104
	1.175

	
	Glass's delta
	1.28103
	.802
	.224
	1.367


The study's findings in Table 8 highlight that the effectiveness of the digital learning application has a positive impact on phonological awareness skills among Grade 2 students, which can reflect impactful and meaningful gains in early reading development. This finding aligns with Heß et al. (2024), whose study on a syllable-based digital reading application reported medium effect sizes in phonological recoding and word recognition among low-performing Grade 2 learners—demonstrating the educational value of digital interventions targeting foundational literacy. This result is aligned with Mayer’s (2021) Multimedia Learning Theory, which posits that instruction is more effective when learners engage both auditory and visual processing channels. The theory emphasizes dual-channel processing, limited capacity, and active learning principles that are evident in the design and outcomes of the digital learning application used in this study (Clark & Mayer, 2021). The observed medium effect size (Cohen’s d = 0.651) supports the idea that integrating spoken words with corresponding visuals facilitates deeper cognitive processing and better phonological awareness (Fiorella & Mayer, 2021). As learners used the application, they simultaneously heard phonemes and saw corresponding graphemes or animations, allowing for multisensory engagement that is central to the theory (Munoz et al., 2024). In addition, Ayres (2015) noted that when multimedia content is segmented into manageable parts, it reduces cognitive overload and enhances retention.
The Implication of Phonological Awareness
This study aimed to enhance the phonological awareness of Grade 2 students by utilizing digital learning tools, drawing on Mayer's Multimedia Learning Theory, which emphasizes the cognitive benefits of dual-channel (auditory and visual) processing. The results offer insights into how digital, interactive instruction can transform early English literacy from rote phonics drills to engaging, adaptive experiences that foster the development of excellent skills.
English education, particularly at the foundational level, benefits significantly from instructional approaches that integrate audio-visual learning with interactive tasks. Digital phonological applications enable students to manipulate sounds actively, recognize patterns, and receive immediate feedback—key processes in mastering decoding and early reading fluency.
The study suggests the following implications:
1. It helps learners develop phoneme-level skills through gamified and multisensory activities. Applications such as ABCMouse offer structured, enjoyable ways for children to internalize key phonological concepts. This method aligns with how young learners naturally acquire language and strengthen their ability to decode words.
2. It promotes active learning through real-time feedback and adaptive instruction. Digital applications like ABCMouse provide instant correction and tailored challenges based on a student's performance, enhancing phonological awareness and self-regulation during literacy tasks.
3. It supports equitable access to literacy development in diverse and underserved contexts. Mobile and web-based applications make phonological instruction more accessible in rural or resource-constrained environments, helping bridge gaps in reading readiness and performance. This supports the development of inclusive English education that adapts to learners’ needs regardless of geography or socioeconomic background.
5. Conclusion
The findings of this study highlight the need for alternative teaching phonological approaches such as integrating Digital Learning Application, as traditional phonological method often fall short in effectively addressing students' difficulties with phonological awareness particularly in four categories (e.g., phoneme awareness, onset-rime awareness, syllable awareness and word awareness), due to its broad scope.
Given the low pre-test scores of students in phonological awareness assessment, indicating that they did not meet K-12 grading expectations, it is recommended that teachers may administer phonological awareness diagnostics at the start of the school year to help identify learners at risk and guide targeted instruction. Since no significant difference was observed in the pre-test scores between the control and experimental groups, any intervention should be applied uniformly across all Grade 2 sections. As the control group’s post-test results also satisfactorily meet the K-12 standards, engaging and innovative strategies may be implemented to enhance students’ phonological awareness towards successful reading progress.  Additionally, considering the Digital Learning Application’s (ABCMouse) effectiveness in improving phonological awareness skills, the Department of Education (DepEd) may incorporate this method into teacher seminars or Learning Action Cell (LAC) sessions to ensure its proper integration into regular phonological awareness instruction and supplying them digital devices, such as tablets and laptops, preloaded with educational digital apps like ABCMouse, as well as printed guide.
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