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Introduction 

Phonological awareness, the ability to detect and manipulate sublexical sound 
components of oral words, is a critical prerequisite for literacy development (Gillon, 2018). 
These skills run the gamut from phonological awareness ability to do such things as rhyme 
and divide syllables to more difficult branching out into phoneme segmentation and 
blending (Anthony & Francis, 2005). Extensive research demonstrates that a strong 
foundation in phonological awareness is essential for achieving reading skills and 
supporting generally language proficiency in children (Ehri et al., 2001). 

Technology in education has introduced some new ways to improve phonological 
awareness. Multimedia elements incorporated in digital tools—apps, software programs 
or online platforms—address varied learning styles (McKenney & Voogt, 2019). 
Personalized learning experiences, real-time feedback, and adaptive content (content that 
adapts to individual learner needs) are already available through these tools (Lyytinen et 
al., 2009). 
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ABSTRACT  

Phonological awareness is an essential part of early literacy — it lays the groundwork for 
strong reading and writing skills. Many digital tools have been developed in the light of 
new technologies, which play an important role nowadays for teaching this skill to 
children. The purpose of this study is to provide a systematic review and qualitative 
analysis in the literature relating digital intervention content targeting phonological 
awareness. The evaluation is based on how the tools actually improved phonological 
capabilities, balanced engagement/enthusiasm as well as the overall educational value 
The results indicate that digital tools with interactive components, instant feedback and 
adaptive learning pathways have a positive influence on these skills. Furthermore, they 
reach all types of learners (reading, visual, auditory) — literacy can be learned and 
experienced in a way that is convenient and friendly across the board. This is crucial in the 
current context where digital technology has gained center stage as a facilitator of all forms 
of language learning, therefore this study will provide useful insights to educators who 
wish to use such tools in their teaching. In addition, it points out that future studies need 
to be done to enhance the application of digital tools in relation to early literacy 
development. 
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Emerging technologies for facilitating phonological awareness are everywhere, 
albeit not all which have been shown to work in a systematic evaluation of programs 
(Torgerson & Zhu 2003) and effective policy and practice in the mainstream educational 
setting. We will unpack how technology aids reading through the lens of phonological 
awareness by looking at specific digital tools meant for just that. It evaluates how well they 
are doing and the implications for educators and learners, provides useful insight into 
what types of technology intervention might help language development, and offers areas 
in which future tools could be developed. 

Literature Review 

Phonological Awareness in Language Learning 

Phonological awareness is indicative of a metalinguistic skill that is the ability to 
think about and manipulate the sound structures of speech (Gillon, 2018). It is a vital 
antecedent to literacy, as it helps children to break down words into individual sounds 
(phonemes) and provides them with the knowledge of sound-letter correspondences (Ehri 
et al 2001). Data clearly demonstrate that phonological awareness is strongly associated 
with later reading achievement (National Early Literacy Panel, 2008). 

Phonological awareness difficulties often manifest in the form of reading problems 
(Snowling & Hulme, 2012). Interventions targeted at phonological awareness were found 
to result in better reading outcomes among children with reading difficulties (Hatcher, 
Hulme, & Snowling, 2004). Examples of traditional instructional methods are rhyming 
games, clapping out syllables, and phoneme manipulation (Yopp & Yopp 2000). 

Technological Interventions 

Technology in education brings new means to help phonological progress. 
Interactive media may offer learning experiences impossible with more traditional formats 
due to features such as animation, sound effects, and some gaming activities (Higgins & 
Raskind, 2005). This variety can help boost learner engagement and motivation which is 
essential for learning. (Goswami & Bryant, 2016) 

Several studies have examined the effectiveness of technological interventions in 
boosting phonological awareness. For example, Segers and Verhoeven (2005) found that 
computer-assisted phonological training improved phonological skills and reading 
acquisition in young children. Similarly, Kyle et al. (2013) reported positive effects of 
computer-based interventions on phonological processing and reading skills among 
children with reading difficulties. 

Advantages of digital tools over traditional way: 

Personalization: Adaptive learning technologies can customize content beyond 
what is available in traditional learning strategies and offer individualized support for each 
learner (Lyytinen et al., 2009). 

Feedback: Learners have rapid feedback helping learners to self-correct and 
reinforcing learning (Higgins & Raskind, 2005). 

Modality: It considers the use of educational content (multi-media elements, 
gamification) to enhance motivation and learner engagement (Habib et al., 2016). 
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Accessibility: Technology makes learning available to a larger audience and also 
better suited for learners with special educational needs (Raskind & Higgins, 1999). 

Although research studies reveal favorable evidence on the utilization of 
technology-based intervention, the gaps are existent. This leaves more of the gap at least 
in terms of tools, but unfortunately, most studies focus on a single tool without making 
comparisons to alternative technologies (Torgerson and Zhu 2003). Research into the long-
term effects of these tools on phonological awareness and reading achievement is also 
required (McKenney & Voogt, 2019). Accessibility and usability issues could also deter the 
adoption of these technologies, particularly in educationally disadvantaged settings 
(Chera & Wood, 2003). 

Material and Methods 

Selection Criteria for Digital Tools 

The criteria applied to each of the technology tools created to target phonological 
awareness were: 

Alignment with Educational Objectives: The tool should be aligned with 
instructional goals related to phonological awareness and grounded in research-based 
pedagogical practices. 

Usability: The functionality should be simple to use among the intended age group, 
with user-friendly navigation and understandable instructions. 

Engagement: The tool must have engagement features like interactivity, 
multimedia elements, gamification/features which can motivate the learners and keep 
them interactive. 

Evidence of Effectiveness: Evidence exists from either empirical studies, user 
feedback or expert evaluation studies that the product has a positive impact on 
phonological skills. 

Scalability — The tool should be multi-platform (e.g., tablets, laptops), cost-
effective and responsive to different types of learners, especially those with specific 
educational needs. 

Flexibility: It is important that the tool customizes difficulty levels and tailored 
learning experiences as per progress in a specific learner. 

Data Collection Process 

Digital tools were identified through a comprehensive search of online educational 
resources, academic databases, app stores, and recommendations from language 
education professionals. Search terms included "phonological awareness apps," "phonics 
software," "reading intervention tools," and "technology in literacy education." 

We originally based the list on a total of 15 tools. Based on the selection criteria, 
each tool was screened, and five tools emerged that underwent further analysis. Sources 
of data used: 

 Empirical Studies: Articles reviewing the tools for their effectiveness. 



 
  
Pakistan Languages and Humanities Review (PLHR) 

 
July-September, 2024, Vol. 8, No. 3  

 

442 

 Comments from the educational community: Reviews or comments written by 
educators, parents, and students on app stores and education forums. 

 Expert Reviews: Ratings and reviews from literacy experts and educational tech 
experts. 

 Tool Documentation: Information provided by the developers, including 
instructional design, features, and usage guidelines. 

Results and Discussion 

Tools were compared using a qualitative analysis. The features offered by the tool, 
strategies for engaging users, instructional design, and outcomes reported were all 
reviewed for each tool. The researchers looked at the strengths and weaknesses of each to 
determine what might work best for improving phonological awareness as a whole. Tools 
were assessed to determine whether they met Universal Design for Learning (UDL) 
principles—a framework used to guide the design of instructional tools and learning 
environments that are accessible and inclusive (Rose & Meyer, 2002). 

GraphoGame 

o Description: GraphoGame is an evidence-based application designed to 
enhance phonological awareness and reading skills through exercises 
focused on phoneme-grapheme correspondence (Lyytinen et al., 2009). 

o Features: Offers adaptive learning, personalized content, immediate 
feedback, and engaging graphics. 

o Target Audience: Children aged 4–9, including those at risk of reading 
difficulties. 

ABC Reading Eggs 

o Description: An online program providing interactive reading lessons 
centered on phonics and phonological awareness (Reading Eggs, n.d.). 

o Features: Includes over 120 lessons with animated characters, songs, and a 
rewards system. 

o Target Audience: Suitable for children aged 2–13. 

Phonics Hero 

o Description: Offers comprehensive phonics instruction and games aimed 
at developing phonological skills, including blending and segmenting 
sounds (Phonics Hero, n.d.). 

o Features: Contains over 850 games, structured lessons, and progress 
tracking. 

o Target Audience: Designed for children aged 4–7. 

Starfall Education 
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o Description: An educational website and app that provides activities 
focused on phonemic awareness, phonics, and reading fluency (Starfall 
Education, n.d.). 

o Features: Includes interactive stories, songs, and games. 

o Target Audience: Pre-K to Grade 3 students. 

Sounds-Write 

o Description: A linguistic phonics program offering training and resources 
for teaching reading and spelling through phoneme-based instruction 
(Sounds-Write, n.d.). 

o Features: Provides structured lessons, teacher training modules, and 
student activities. 

o Target Audience: Aimed at educators and students aged 4–11. 

Effectiveness in Enhancing Phonological Awareness 

GraphoGame 

 Research Evidence: Studies have demonstrated that GraphoGame effectively 
improves phonological awareness and reading skills, especially among children at 
risk of dyslexia (Richardson & Lyytinen, 2014; Saine et al., 2011). 

 User Feedback: Positive reviews emphasize the app's ability to engage learners and 
adapt to individual skill levels. 

 Strengths: Evidence-based design, personalization, focus on foundational skills. 

 Limitations: Limited language options; primarily focuses on phoneme-grapheme 
correspondence. 

ABC Reading Eggs 

 Research Evidence: Improvements in letter-sound recognition and early reading 
skills have been reported among users (Dynia et al., 2014). 

 User Feedback: High engagement levels due to interactive content and a rewards 
system; increased motivation in learners. 

 Strengths: Comprehensive content covering various literacy aspects, engaging 
multimedia elements. 

 Limitations: May require supervision for younger users; subscription costs could 
be a barrier. 

Phonics Hero 

 Research Evidence: Found to effectively improve phonological skills, including 
phoneme manipulation and decoding abilities (McGuinness, McGuinness, & 
Donohue, 1995). 
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 User Feedback: Praised for its systematic approach and extensive range of games; 
progress tracking aids in monitoring development. 

 Strengths: Structured phonics instruction, extensive content, gamified learning. 

 Limitations: Interface might be less intuitive for some users; less emphasis on 
higher-level phonological skills. 

Starfall Education 

 Research Evidence: Positive impacts on phonemic awareness and reading fluency 
have been suggested (Hassett, 2006). 

 User Feedback: Users appreciate the free access to many activities and the engaging 
format. 

 Strengths: Accessibility, user-friendly interface, variety of activities. 

 Limitations: Limited depth in phonological awareness tasks; more suitable as a 
supplementary resource. 

Sounds-Write 

 Research Evidence: Evaluations indicate significant improvements in reading and 
spelling among participants (McGuinness, McGuinness, & Donohue, 1995). 

 User Feedback: Educators value comprehensive training and resources; effective 
for whole-class instruction. 

 Strengths: Evidence-based program, professional development for teachers, focus 
on phoneme-based instruction. 

 Limitations: Requires teacher training; less emphasis on digital interactivity for 
students. 
 

 

Figure 1 Effectiveness Ratings of Digital Tools for Phonological Awareness 
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Comparative Analysis 

Engagement 

 ABC Reading Eggs and Phonics Hero are highly engaging due to their animations, 
interactive activities, and gamification elements. 

 GraphoGame maintains learner interest through personalized challenges and 
adaptive content. 

 Starfall Education appeals to young learners with interactive stories and songs. 

 Sounds-Write focuses more on instructional effectiveness than engagement, 
relying on teacher-led activities. 

Ease of Use 

 All tools are generally user-friendly, with interfaces suitable for young children. 

 Starfall Education and ABC Reading Eggs offer straightforward navigation and 
clear instructions. 

 GraphoGame is accessible due to its simplicity and adaptive design. 

 Phonics Hero provides guided progression, though some users may find the 
interface complex. 

 Sounds-Write requires teacher facilitation, limiting independent use by students. 

Educational Value 

 All tools align with phonological awareness objectives and are grounded in 
evidence-based practices. 

 GraphoGame and Sounds-Write have strong research support and focus on 
foundational skills. 

 ABC Reading Eggs and Phonics Hero offer comprehensive literacy instruction, 
integrating phonological awareness within a broader framework. 

 Starfall Education serves as a valuable supplementary resource, reinforcing key 
concepts through interactive activities. 

Effectiveness 

 GraphoGame and Sounds-Write have shown substantial impact in studies, 
particularly for at-risk learners. 

 ABC Reading Eggs and Phonics Hero have also demonstrated effectiveness in 
enhancing phonological skills, supported by positive feedback and case studies. 

 Starfall Education contributes to phonemic awareness but may be less effective as 
a standalone intervention. 
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Figure No 2 Effectiveness and Engagement Ratings of Digital Tools 

Accessibility and Adaptability 

 Starfall Education increases accessibility by offering free access to many activities. 

 GraphoGame, ABC Reading Eggs, and Phonics Hero require subscriptions, which 
may be a barrier for some users. 

 GraphoGame and Phonics Hero offer adaptive learning features that personalize 
instruction. 

 Sounds-Write is best implemented within an educational setting due to required 
teacher training. 

 

Figure No 3 Accessibility Distribution of Digital Tools 
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Table 1  
Key Features and Adaptability of Digital Tools 

Tool Name Key Features Adaptability 

GraphoGame Phoneme-grapheme exercises, adaptive learning Adaptive learning 

ABC Reading Eggs Interactive lessons, rewards system Limited adaptability 

Phonics Hero Phonics games, progress tracking Adaptive learning 

Starfall Education Interactive stories, songs Limited adaptability 

Sounds-Write Phoneme-based instruction, teacher training Requires training 

 
Discussion 

The results suggest that technology supports phonological awareness if the 
application is interactive, easy to use and based on proven instructional methods. Adaptive 
learning tools, such as GraphoGame, may provide instruction on the basis of the specific 
needs and learning trajectories of individual learners; especially for those students who are 
at-risk for reading disability (Richardson & Lyytinen, 2014). 

But these tools are only as effective as their engagement. ABC Reading Eggs and 
Phonics Hero both do a decent job of gamifying the platform, incorporating multimedia 
elements to keep learners engaged. Immediate feedback and reward mechanisms 
strengthen desired learning behaviors and allows for immediate self-correction (Habib et 
al., 2016). 

In the current landscape, it may be less accessible for some due to limited hardware 
availability/cost and subscription fees, but things evolve. For example, the appeal of 
Starfall Education is much more accessible but limited in its effectiveness unless used with 
resources. Sounds-Write — a full program which is costly for schools to invest in, as it 
requires a great deal of teacher training. 

Implications for Educators and Learners 

By enabling educators to use these technological tools in addition to the traditional 
methods, a multi-sensory learning experience can be carried out that accommodates all 
types of learning strategies. Personalized learning paths of the tools allow students to 
progress based on their individual strengths and weaknesses (McKenney & Voogt, 2019). 

Educators should consider the following when looking at incorporating technology 
into instruction: 

 Curriculum Alignment: Ensure the tool's content aligns with curriculum standards 
and learning objectives. 

 Monitoring and Support: Utilize progress tracking features to monitor student 
development and provide additional support as needed. 

 Accessibility: Choose tools accessible to all students, considering cost, platform 
compatibility, and accommodations for special educational needs. 

 Professional Development: Invest in training to effectively implement and 
integrate these tools into teaching practices. 
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Conclusion 

The use of technological tools has good developmental powers in the area of 
phonological awareness. Effectively managed, digital platforms are interactive and 
captivating, thus catering for the needs of individual learners and complementing 
traditional instructional forms. Through selective deployment and tool integration, 
educators can promote more favorable outcomes for language learning and supply 
learners with the necessary mechanisms for acquiring critical literacy competencies. 

This analysis underscores the importance of carefully considering how technology 
can best support evidence-based teaching practice. These tools must be developed and 
deployed with accessibility and inclusivity in mind to grant technological advancements 
in education for all learners. 

Recommendations  

This is why further research should investigate the long-term effectiveness of these 
technological tools for improving phonological awareness and reading achievement in a 
sustainable manner. How effective these tools are in different populations should be 
studied, for example, if the tool works for students with special educational needs and 
those that speak a different language or belong to a different culture. 

Tool developers are encouraged to: 

 Incorporate Evidence-Based Practices: Base instructional design on current 
research in phonological awareness and literacy development. 

 Enhance Accessibility: Develop cost-effective solutions and ensure compatibility 
across various platforms and devices. 

 Promote Inclusivity: Design tools accommodating diverse learner needs, including 
those with disabilities. 

 Facilitate Integration: Provide resources and support for educators to seamlessly 
integrate tools into instruction. 

 Collaborate with Educators: Engage in partnerships with schools and educators to 
align tools with curricular needs and receive feedback for improvement. 
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