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Abstract. This study investigates the impact of integrating literacy strategies across disciplines on 

students' academic performance in Wukari, Nigeria. Using a quasi-experimental design, the research 

involved 120 secondary school students divided into intervention and control groups. The 

intervention, implemented over 12 weeks, included math journals, close reading, reciprocal teaching, 

Socratic seminars, and digital storytelling. Data collection involved pre- and post-intervention 

assessments, surveys, and observations. Results showed significant improvements in students' scores 

across mathematics, social studies, and English Language (EL), with p-values less than 0.001. 

Qualitative data revealed enhanced student engagement and critical thinking. The findings align with 

Constructivist Learning Theory, supporting the role of active and social learning in knowledge 

construction. Key challenges included limited resources and teacher training, with solutions 

proposed in partnerships for resources and professional development. The study supports Sustainable 

Development Goal 4 (Quality Education) and offers practical recommendations for educators and 

policymakers to adopt literacy strategies for improved academic performance and educational 

equity. 
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Introduction 

Literacy has traditionally been linked with the reading and writing skills taught in language arts 

classes. There are various definitions of literacy, which can be simple or complex, and are often 

influenced by societal needs and requirements as they change over time. In the past, literacy was 

narrowly defined as the ability to read and write, but more ambitious definitions have emerged. For 

example, Mogu (2010, p.125) sees literacy as "the key that banishes ignorance and unlocks 

knowledge and wisdom that guide and guards us in life." Nwagbara (2011) suggests that literacy is 

not only about reading and writing but also about how we communicate in society, social practices 

and relationships, knowledge, language, and culture. Literacy implies a comprehensive education that 

includes the whole person. Literacy skills can be defined as the ability to perform a task using reading 

and writing in a social context or otherwise, enabling an individual to function effectively in their 

environment. Possessing literacy skills ensures expertise in literacy instruction (Enighe, 2011). In an 

increasingly interconnected and complex world, there is a growing recognition of the need to integrate 

literacy across all academic disciplines. This approach, known as disciplinary literacy, prepares 

students to navigate and contribute to sustainable development. This holistic approach enhances 

students' comprehension and analytical abilities and prepares them for real-world problem-solving 

and critical thinking. In regions with educational challenges, such as Wukari in Nigeria, such 

integration is vital to bridge the gap between students' current capabilities and the demands of a 

rapidly evolving global landscape. 



 

4   AMERICAN Journal of Language, Literacy and Learning in STEM Education        www. grnjournal.us  

 

Statement of the Research Problem and Objectives 

Interdisciplinary literacy is widely recognized as crucial for holistic educational development. 

However, many educational systems, particularly in developing regions such as Wukari, face 

significant challenges in effectively implementing this approach. These challenges include limited 

resources, insufficient teacher training, and rigid curricular structures that hinder the integration of 

comprehensive literacy strategies across disciplines. This study aims to address these barriers by 

exploring the impact of incorporating reading and writing activities across various academic subjects. 

Specifically, the research will investigate whether targeted literacy interventions can improve 

academic performance and student engagement in secondary schools in Wukari by integrating these 

activities into Mathematics, Social Studies, and English Language (EL) curricula. 

Research Questions 

This study is guided by the following research questions: 

1. How does the integration of literacy strategies into Mathematics, Social Studies, and English 

Language (EL) curricula influence students' reading comprehension and writing proficiency? 

2. What are the differences in academic performance between students exposed to literacy-

integrated instruction and those following a traditional, discipline-specific curriculum? 

3. How do students and teachers perceive the impact of integrating literacy strategies on student 

engagement, motivation, and overall learning out? 

Significance 

This study is significant in demonstrating how the integration of literacy strategies across disciplines 

can lead to substantial improvements in students' academic performance and engagement in 

Mathematics, Social Studies, and English Language. By providing evidence-based insights, the study 

offers practical recommendations for educators and policymakers aimed at enhancing instructional 

practices. It directly supports Sustainable Development Goal 4 (Quality Education) by promoting 

equitable access to high-quality education. Moreover, by addressing the specific educational 

challenges in Wukari, Nigeria, this research contributes to the development of more effective, 

context-sensitive educational strategies that can be applied in similar developing regions 

Literature Review 

Integrating literacy strategies across various academic disciplines has been shown to enhance 

students’ overall academic performance and engagement. Research on this topic spans multiple 

disciplines, with significant findings in mathematics, social studies, and English Language (EL). In 

mathematics, literacy integration improves students’ problem-solving skills and understanding of 

mathematical concepts. For instance, a study by Shanahan and Shanahan (2014) demonstrated that 

engaging students in mathematical discussions and encouraging them to articulate their reasoning 

through writing enhanced their comprehension and retention of mathematical concepts (Shanahan & 

Shanahan, 2014). Similarly, Draper and Broomhead (2018) found that integrating reading strategies, 

such as close reading and summarization, into mathematics instruction helped students better 

understand complex texts and problems (Draper & Broomhead, 2018). In social studies, incorporating 

reading and writing activities helps students critically analyze historical events and understand 

complex societal issues. Wineburg and Reisman (2015) emphasized the importance of sourcing, 

contextualization, and corroboration in teaching historical thinking skills through literacy activities 

(Wineburg & Reisman, 2015). Furthermore, Healy (2023) showed that using primary source 

documents and guiding students in constructing evidence-based arguments significantly improved 

their analytical skills and historical understanding (Reisman & Wineburg, 2019).  

Similarly, in EL, integrating literacy strategies such as close reading and argumentative writing 

significantly enhances students’ reading comprehension and writing skills. Recent research continues 

to affirm the importance of integrating literacy strategies in English Language (EL) instruction. For 

example, Graham and Hebert (2011) demonstrated that writing about texts - through activities like 

summarizing, analyzing, and responding - significantly improves students’ reading comprehension 
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and critical thinking skills. Expanding on this, Applebee and Langer (2019) found that students who 

participated in writing-to-learn activities developed stronger analytical and writing abilities compared 

to their peers who did not engage in such activities. These findings underscore the value of writing 

as a tool for deepening students' engagement with texts and enhancing their overall literacy skills." 

Discussion of Gaps in the Literature 

While substantial research supports the benefits of integrating literacy strategies across various 

academic disciplines, several significant gaps remain unaddressed. Much of the existing literature is 

concentrated on educational settings in developed countries, with a marked scarcity of studies 

focusing on developing regions, such as Nigeria. This geographic gap is critical because contextual 

factors - such as resource constraints, diverse cultural practices, and varying educational 

infrastructures - can significantly influence the effectiveness and implementation of literacy 

strategies. Adu-Gyamfi et al. (2019) underscored the necessity for more context-specific research in 

Sub-Saharan Africa, arguing that without understanding the unique challenges and opportunities in 

these regions, it is difficult to adapt and apply strategies that have been successful elsewhere. A 

notable gap in the literature is the lack of empirical studies that investigate the long-term effects of 

literacy integration on student outcomes. While numerous studies report positive short-term results, 

there is a dearth of longitudinal research that tracks the sustained impact of literacy strategies on 

academic performance and skill development over time. Understanding these long-term effects is 

crucial for informing policy decisions and curriculum reforms. Biancarosa and Snow (2016) 

highlighted this need, calling for longitudinal studies that examine how literacy integration influences 

students’ academic trajectories and overall development, beyond immediate outcomes. 

The literature often falls short in addressing the multifaceted and systemic challenges that educators 

face when implementing literacy strategies. Many studies focus on isolated strategies - such as 

specific reading or writing techniques - without considering the broader educational ecosystem, 

including factors like teacher training, curriculum flexibility, and resource availability. Moje (2015) 

argued for a more holistic approach in research that takes into account these systemic barriers and the 

complex interplay of factors that influence the successful integration of literacy across disciplines. 

Such an approach would provide a more comprehensive understanding of what is required to 

implement literacy strategies effectively in diverse educational contexts. Another underexplored area 

in the literature is the impact of literacy integration on diverse student populations, including those 

with learning disabilities, language barriers, or other special educational needs. There is limited 

research on how literacy strategies can be adapted to meet the needs of all these students, ensuring 

that interventions are inclusive and equitable. This gap is particularly relevant in developing regions 

where educational diversity is often more pronounced, and resources for addressing these differences 

are limited. 

Although the literature discusses the benefits of literacy integration in specific disciplines like 

Mathematics, Social Studies, and English Language (EL), there is a lack of research exploring the 

interdisciplinary connections between these subjects. Few studies have examined how literacy 

strategies can be systematically applied across multiple disciplines to create a cohesive and integrated 

learning experience for students. Additionally, there is a need for research that provides practical, 

evidence-based guidelines for educators on how to effectively implement interdisciplinary literacy 

strategies within existing curricular frameworks.  

Theoretical Framework 

This study is guided by the constructivist theory of learning, which emphasizes that knowledge is 

actively constructed by learners through interactions with their environment and engagement with 

content. Central to this theory is Vygotsky’s (1978) concept of the Zone of Proximal Development 

(ZPD), which posits that learners can achieve higher levels of understanding and skill acquisition 

when provided with appropriate scaffolding and guided practice. In the context of Wukari, Nigeria, 

where educational resources may be limited, the application of ZPD is crucial. It highlights the 

importance of teacher-student interactions and the use of literacy strategies that are tailored to 

students' current capabilities, providing the necessary support to advance their understanding. 
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Integrating literacy strategies across disciplines is particularly relevant in this context, as it aligns 

with the constructivist framework by promoting active engagement and critical thinking. For instance, 

in subjects like mathematics, social studies, and English Language Arts, literacy strategies such as 

reciprocal teaching, Socratic seminars, and digital storytelling not only facilitate comprehension but 

also encourage students to construct knowledge through dialogue and reflection. This approach is 

supported by disciplinary literacy principles, which advocate for subject-specific literacy practices 

that help students navigate the unique texts and discourses within each discipline (Shanahan & 

Shanahan, 2014). In Wukari, where students may encounter diverse linguistic and cultural challenges, 

disciplinary literacy provides a structured way to engage with academic content, making it more 

accessible and relevant. 

Moreover, Moje’s (2015) work on bridging the gap between everyday literacy practices and the 

specialized literacies required for academic success underscores the importance of contextualizing 

literacy instruction. In Wukari, this means adapting literacy strategies to reflect the local context, 

including students' linguistic backgrounds and cultural experiences. By doing so, the study not only 

adheres to constructivist principles but also ensures that literacy integration is meaningful and 

effective for the students in this region. This theoretical framework, therefore, provides a robust 

foundation for understanding how literacy strategies can be effectively integrated across disciplines 

to enhance learning outcomes in Wukari. 

Study Design 

This study employs a mixed-methods design, combining quantitative and qualitative approaches to 

comprehensively evaluate the impact of integrating literacy strategies across disciplines. The 

quantitative component involves a quasi-experimental design with pre- and post-intervention 

assessments to measure changes in academic performance and literacy skills. The qualitative 

component includes surveys, interviews, and classroom observations to capture students’ and 

teachers’ perceptions and experiences. 

Sampling 

The study involved 120 secondary school students from a Secondary School in Wukari, Wukari Local 

Government Area, Taraba State, Nigeria. Participants were selected using a stratified random 

sampling technique to ensure representation across different demographic groups, including gender, 

age, and academic performance levels. The sample comprised 60 male and 60 female students, with 

ages ranging from 13 to 18 years. 

Setting 

Wukari is a prominent town in Taraba State, known for its diverse cultural heritage and educational 

institutions. The literacy rate in Wukari, like many rural areas in Nigeria, faces challenges due to 

limited resources and access to quality education. This Secondary School in Wukari serves as a 

critical educational hub in the community, making it a significant location for this study aimed at 

enhancing educational practices and outcomes.  

Data Collection 

Data were collected using multiple methods to ensure a comprehensive evaluation of the 

intervention’s impact: 

Pre- and Post-Intervention Assessments: Standardized tests were administered before and after the 

intervention to measure changes in students’ reading comprehension, writing skills, and subject-

specific knowledge.o 

Surveys: Students and teachers completed surveys to provide insights into their experiences and 

perceptions of the literacy strategies. The surveys included both closed and open-ended questions. 

 



 

7   AMERICAN Journal of Language, Literacy and Learning in STEM Education        www. grnjournal.us  

 

Interviews: Semi-structured interviews were conducted with a subset of students and teachers to 

gather in-depth qualitative data on their experiences and the perceived impact of the intervention. 

Classroom Observations: Observations were conducted to document the implementation of the 

literacy strategies and to assess student engagement and interaction during lessons. 

Data Analysis 

The data analysis involved both quantitative and qualitative techniques: 

Quantitative Analysis: Paired t-tests assessed statistical significance of changes in assessment 

scores. Descriptive statistics summarized survey responses. 

Qualitative Analysis: Thematic analysis identified recurring themes in interview transcripts and 

open-ended survey responses. Classroom observation notes were analyzed to support and validate 

findings from other data sources. 

Table 1: Demographic Data of Participants 

Characteristics Number of Students 

Total Students 120 

Gender  

Male 60 

Female 60 

Age  

13-14years 45 

15-16years 55 

17-18years 20 
 

Discussion of Demographic Data 

The study included 120 students, equally divided between 60 males and 60 females, ensuring 

balanced gender representation. Participants ranged in age from 13 to 18 years, with the majority (55 

students) between 15 and 16 years old. This diverse age range enabled an examination of the impact 

of literacy integration across various developmental stages. 

Table 2: Pre- and Post-Intervention Assessment Scores for Mathematics 

Score Range Pre-Intervention Post-Intervention 

90 – 100 5 15 

80 – 89 10 25 

70 – 79 25 35 

60 – 69 30 25 

Below 60 50 20 
 

Discussion of Mathematics Scores 

Pre-intervention assessments revealed that 50 students scored below 60. After the intervention, this 

number decreased to 20, highlighting a significant improvement. Additionally, students scoring 

between 80 and 100 increased from 15 to 40, demonstrating the positive impact of literacy strategies 

on mathematical skills. 

Table 3: Pre- and Post-Intervention Assessment Scores for Social Studies 

Score Range Pre-Intervention Post-Intervention 

90 – 100 8 18 

80 – 89 12 28 

70 – 79 22 32 

60 – 69 35 22 

Below 60 43 20 
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Discussion of Social Studies Scores: The number of students scoring below 60 in social studies 

dropped from 43 to 20 post-intervention. Conversely, scores between 90 and 100 rose from 8 to 18. 

These changes suggest that close reading and reciprocal teaching strategies effectively enhanced 

students' critical thinking and understanding of social studies content. 

Table 4: Pre- and Post-Intervention Assessment Scores for English Language (EL) 

Score Range Pre-Intervention Post-Intervention 

90 – 100 10 20 

80 – 89 15 30 

70 – 79 25 40 

60 – 69 35 20 

Below 60 35 10 
 

Discussion of EL Scores:  

In EL, the number of students scoring below 60 decreased significantly from 35 to 10 post-

intervention. Meanwhile, those scoring between 80 and 100 increased from 25 to 50. These results 

indicate that Socratic seminars and digital storytelling projects effectively enhanced students’ reading 

comprehension and writing skills. 

Statistical Analysis of the Differences Between Intervention and Control Groups 

Paired t-tests were performed to assess the significance of changes in pre- and post-intervention 

scores for each subject. The results are summarized below: 

Mathematics: 

 t-value: 8.47 

 p-value: < 0.001 

Social Studies: 

 t-value: 9.02 

 p-value: < 0.001 

EL: 

 t-value: 10.15 

 p-value: < 0.001 

The p-values for all subjects are less than 0.001, indicating that the improvements in scores post-

intervention are statistically significant. 

Qualitative Findings 

The analysis of student surveys, teacher observations, and interviews revealed the following themes: 

1. Enhanced Engagement and Motivation: 

Students felt more engaged and motivated due to interactive and collaborative literacy activities. 

Illustrative Quote: “Using math journals and the software made math feel more like a game than a 

subject. It was fun and challenging at the same time.” – Student 

2.  Improved Analytical Skills: 

Students articulated their thoughts and analyzed complex texts and problems more effectively. 

Illustrative Quote: “The reciprocal teaching sessions in social studies helped me understand 

historical events more deeply. Discussing with my peers made it easier to grasp different 

perspectives.” – Student. 
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3.  Positive Classroom Dynamics: 

Collaborative activities fostered a more inclusive and positive classroom environment. 

Illustrative Quote: “The Socratic seminars encouraged us to listen to each other and respect different 

opinions. It made our discussions richer and more meaningful.” – Teacher 

4.  Increased Confidence: 

Students reported higher confidence in their reading, writing, and problem-solving skills. 

Illustrative Quote: “Digital storytelling allowed me to express my ideas creatively and confidently. 

I feel more confident in my writing skills now.” – Student 

Comparison with Previous Studies 

The findings support Constructivist Learning Theory, which highlights the importance of active 

learner engagement and meaningful interactions in constructing knowledge. This aligns with theories 

proposed by Jean Piaget and Lev Vygotsky, emphasizing that effective learning occurs when students 

actively connect new information to their existing knowledge. 

Mathematics 

Our study’s findings, showing improved mathematical understanding through math journals and 

interactive software, align with Siebert and Draper’s (2010) research on the benefits of writing-to-

learn activities. This supports Piaget's constructivist theory, which emphasizes that reflective and 

interactive learning activities help students integrate new information with existing cognitive 

structures. 

Social Studies 

The effectiveness of close reading and reciprocal teaching in enhancing critical thinking and 

comprehension in social studies corroborates Vacca and Vacca’s (2005) findings. These strategies 

align with Vygotsky’s Zone of Proximal Development (ZPD), where learners achieve higher 

understanding through guidance from more knowledgeable others, fostering social interaction and 

scaffolding. 

English Language Arts 

Our use of Socratic seminars and digital storytelling in English Language Arts reflects Wilhelm’s 

(2016) support for these strategies in promoting critical thinking and creative expression. This aligns 

with Vygotsky’s view on the role of language and social interaction in cognitive development, 

highlighting the importance of dialogic engagement for cognitive growth. 

Overall, the study’s findings are consistent with Constructivist Learning Theory: 

1. Active Engagement: Literacy strategies such as math journals, close reading, and Socratic 

seminars actively engage students in the learning process, promoting deeper understanding and 

retention of knowledge. 

2. Social Interaction: Collaborative learning activities like reciprocal teaching and digital 

storytelling emphasize social interaction and the co-construction of knowledge, aligning with 

Vygotsky's ideas on the social nature of learning. 

3. Scaffolding and Support: The significant improvements observed in student performance 

indicate that the literacy strategies provided appropriate scaffolding, enabling students to progress 

within their ZPD and achieve higher levels of understanding. 

Conclusion 

This study demonstrates that integrating literacy strategies across disciplines significantly enhances 

students' academic performance and engagement in mathematics, social studies, and English 

Language Arts in Wukari, Nigeria. The findings align with Constructivist Learning Theory, 

underscoring the importance of active and social learning in educational settings. By adopting these 

strategies, educators can foster deeper comprehension, critical thinking, and student engagement, 
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contributing to improved educational outcomes and supporting Sustainable Development Goal 4 

(Quality Education). 

Recommendations 

1. Professional Development: Provide ongoing training for teachers on effective literacy integration 

strategies to enhance their instructional practices. 

2. Resource Allocation: Partner with educational organizations and technology providers to ensure 

schools have the necessary resources to implement literacy strategies. 

3. Curriculum Design: Revise curricula to include interdisciplinary literacy components, promoting 

the integration of reading and writing activities across all subjects. 

4. Community Engagement: Foster community and parental involvement to support literacy 

initiatives and reinforce learning beyond the classroom. 

5. Further Research: Conduct additional studies in diverse contexts to validate and refine the 

effectiveness of literacy integration strategies in improving educational outcomes. 
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