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Abstract 

This research primarily aims to analyses the 

impact of Parental Involvement (PI) on the 

improvement of reading activities and skills in 

primary school students using Artificial 

Intelligence (AI). In the field of education, it is 

imperative to acknowledge the significant 

influence of PI on the improvement of children's 

cognitive abilities in relation to reading attitudes, 

comprehensive skills, and academic 

achievement. This study examines the effects of 

PI through the utilization of a quasi-experimental 

design, employing a series of questionnaires that 

analyses reading habitat, demographic data, 

involvement, and involvement blockades. This 

research includes around 200 primary school 

children and their parents, who come from 

various schools and locations. The data are then 

provided to the designed dual modular 

architecture named ReadNet which composed of 

Natural Language Processing (NLP) and 

Machine Learning (ML) modules to explicitly 

enhance the reading comprehension and parental 

involvements respectively.  The research 

demonstrates that there will be a disparity in the 

influence of student academic achievement 

between the control and experimental groups. 

The study's findings indicate that parental 

involvement in children's activities has 

significantly enhanced their reading habits and 

attitudes. This study made a valuable 

contribution to educational institutions and 

parental organizations by highlighting the 

potential of parental participation in enhancing 

 Resumo 
Esta pesquisa tem como objetivo principal 
analisar o impacto do Envolvimento Parental 
(EP) na melhoria das atividades e habilidades de 
leitura em alunos do ensino fundamental, 
utilizando Inteligência Artificial (IA). No campo 
da educação, é imprescindível reconhecer a 
influência significativa do EP na melhoria das 
habilidades cognitivas das crianças em relação 
às atitudes em relação à leitura, habilidades de 
compreensão e desempenho acadêmico. Este 
estudo examina os efeitos do EP por meio da 
utilização de um delineamento quase-
experimental, empregando uma série de 
questionários que analisam o ambiente de leitura, 
dados demográficos, envolvimento e bloqueios ao 
envolvimento. Esta pesquisa inclui cerca de 200 
crianças do ensino fundamental e seus pais, 
provenientes de diversas escolas e localidades. 
Os dados são então fornecidos à arquitetura 
modular dupla projetada, denominada ReadNet, 
composta por módulos de Processamento de 
Linguagem Natural (PLN) e Aprendizado de 
Máquina (AM), para aprimorar explicitamente a 
compreensão leitora e o envolvimento parental, 
respectivamente. A pesquisa demonstra que 
haverá uma disparidade na influência do 
desempenho acadêmico dos alunos entre os 
grupos de controle e experimental. Os resultados 
do estudo indicam que o envolvimento parental 
nas atividades das crianças melhorou 
significativamente seus hábitos e atitudes em 
relação à leitura. Este estudo contribuiu 
significativamente para instituições de ensino e 
organizações de pais ao destacar o potencial da 
participação parental no aprimoramento das 
habilidades acadêmicas e de compreensão de 
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the academic and comprehensive abilities of 

primary school students.                                                               
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1 INTRODUCTION 

 

Within the evolving landscape of academia and research, libraries remain vital as 

centres of knowledge transmission and intellectual inquiry, as noted by Lerner¹. Once 

primarily focused on printed literature, libraries have transformed into dynamic 

knowledge hubs that transcend traditional boundaries, significantly influencing the 

reading culture among students and scholars, according to Oranga² and Ribeiro³. This 

research investigates the multifaceted roles libraries play in shaping reading habits and 

examines how parental involvement contributes to this dynamic, as discussed by Zhu⁴. 

By exploring the extensive resources, services, and programs libraries offer, this study 

seeks to understand their broader impact on academic communication and 

interdisciplinary collaboration, as highlighted by Lawrence⁵. Using interviews, 

observations, and reading surveys, the study also highlights how libraries facilitate 

knowledge sharing and professional development, based on the findings of Panaoura⁶. 

Summarizing existing literature, it identifies patterns in library use and reading behaviour 

while offering recommendations for enhancing academic engagement and supporting 

reading culture, as outlined by Goudeau⁸. The strategic role of libraries in promoting 

intellectual inquiry, particularly in life sciences, is emphasized through a comprehensive 

review of academic communication practices by Jeynes⁹ and Bates¹⁰. Research also shows 

that students with developed reading skills outperform peers with weaker reading 

abilities, as indicated by Howard¹¹, and international benchmarks like EAIS and PIRLS 

have revealed reading literacy challenges in countries such as Turkey, as noted by 

Latipah¹². Interventions have focused on improving reading comprehension, recognized 

as critical to both social and cognitive development, as described by Nurhayati¹³. Reading 

practices are linked to mental and physical growth, influenced heavily by the home 

environment and family engagement, according to Hornby¹⁴. Notably, studies 

consistently confirm that active parental involvement significantly enhances children's 

reading and writing abilities, as concluded by Barger¹⁵. 
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2 THEORETICAL FRAMEWORK 

 

This research is grounded in a theoretical framework that draws from library 

science, information science, and sociology to examine how libraries influence reading 

culture, particularly within the life sciences, as discussed by Evans¹⁶. The concept of 

Social Construction of Knowledge highlights the role of social interaction in shaping 

knowledge, positioning libraries as communal spaces where reading habits and academic 

collaboration emerge, according to Muller¹⁷. The Information Behaviour paradigm 

focuses on how users seek, evaluate, and utilize information, which is essential in 

understanding the role libraries play in academic engagement, as noted by Posey-

Maddox¹⁸. User-Cantered Design emphasizes tailoring library services to user 

preferences, thereby improving their effectiveness in fostering reading culture, as 

suggested by Meesad¹⁹. Innovation Diffusion Theory explains how new technologies and 

practices are adopted in libraries to match evolving reading trends in fields like life 

sciences, as described by Jeynes²⁰. The concept of Cultural Capital underscores how 

libraries build intellectual and professional capacity by offering resources, skills, and 

networks. In parallel, literature affirms the impact of parental involvement on children’s 

reading development showing that practices such as reading together, encouragement, 

and active engagement enhance literacy in terms of fluency, speed, and independence. 

However, there is limited research linking motivation, attitude, and parental participation, 

as highlighted by Hajisoteriou²¹. Studies have explored how family culture, home literacy, 

and parental encouragement affect young and struggling readers, as examined by Tan²², 

while Li²³ investigates how immigrant families influence reading motivation and 

involvement. 
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Figure 1 

Types of Parental Involvement for Reading Ability Enhancement 

Reading Together: Parents 

can read books with their 

children at the library, 

whether it's choosing books 

to read together in the 

children's section

Choosing Books: 

Encourage children to 

explore different genres 

and topics by helping them 

select books that interest 

them

Modeling Reading 

Behavior: Parents can 

lead by example by 

demonstrating their own 

love of reading. 

Creating a Reading 

Routine: Establishing a 

regular reading routine at 

home can help make 

reading a natural part of 

daily life

Encouraging Library 

Visits: Regular visits to 

the library can help 

children develop a sense of 

familiarity and comfort 

with books and reading

Discussing Books: After 

reading together, parents 

can engage their children 

in discussions about the 

books they've read

 
 

As illustrated in Figure 1, the types of parental involvement contributing to 

reading ability enhancement include contact, learning support at home, decision-making 

participation, and community collaboration. 

1.3 Research has been conducted on the correlation between motivation and 

attitude, which are two key elements that impact parenting. This entails creating a 

conducive domestic setting that fosters the educational and developmental growth of 

children. 

Contact: Regular and effective communication is established between parents and 

teachers to facilitate the flow of information pertaining to children's growth, goals, and 

educational experiences, reading activities have always been seen as an important element 

in a person’s culture and education. Salauddin²⁴. 

Parental Engagement: Parents demonstrate active involvement in many school 

activities, including volunteering within classroom settings, attending school events, and 

helping in extracurricular pursuits. 

Learning Support at Home: Families play a crucial role in facilitating children's 

learning beyond the confines of the school environment through the provision of 

educational resources, assistance with homework assignments, and active participation in 

collaborative learning endeavour Yulianti²⁵. 

Decision-making Participation: Parental involvement in school decision-

making processes can be facilitated through several means, including membership in 
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parent-teacher associations, serving on advisory boards, or engaging in school 

governance. 

Engaging in Community Collaboration: Schools and families engage in 

partnerships with community organisations and resources to bolster children's education 

and overall welfareYulianti²⁵. 

 

Figure 2 

Epstein’s Model for Parental Involvement 

Parenting Communicating

Learning at 

home

Collaborating 

with 

communty

Decision 

Making

Volunteering

Epstein's

Model of six

Types of

Parent

involvement

 
 

According to Figure 2, Epstein’s six types of involvement parenting, 

communication, volunteering, learning at home, decision-making, and collaborating with 

the community serve as the foundation for the study’s questionnaire design. 

 

3 LITERATURE REVIEW 

 

This study is situated within a growing body of research emphasizing the 

significance of parental involvement, reading engagement, and the integration of 

technology particularly artificial intelligence (AI) in fostering literacy development. 
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3.1 Parental Involvement and Academic Performance 

 

Numerous studies have established a strong correlation between parental 

engagement and children’s academic success. Yulianti²⁶ analyzed data from over 2,500 

parents, confirming that consistent involvement enhances literacy outcomes. Kim²⁶ 

extended these findings to science classrooms through the MORE model, demonstrating 

that collaborative home–school strategies effectively improve reading comprehension. 

Similarly, Berkowitz³¹ and Myende³² highlighted the importance of parental 

encouragement and teacher–parent collaboration in reducing academic barriers and 

improving learning environments. Ata-Aktürk³⁰ further emphasized that parental 

involvement in STEM education contributes to sustained academic growth over time. 

 

3.2 Instructional Strategies and the Home Learning Environment 

 

Research also explores how teaching strategies and home environments shape 

reading behavior. Rasulova²⁸ identified effective pedagogical practices that cultivate a 

reading culture among students. Li²⁹ found that gamified educational platforms improved 

academic performance, particularly when supported by parental involvement. Kartel²⁹ 

reinforced this by showing that home-based activities such as digital engagement, 

observation, and note-taking positively influence academic outcomes. 

 

3.3 Parental Support During the Pandemic 

 

The COVID-19 pandemic underscored both challenges and innovations in literacy 

education. Nuryanti³³ found parental involvement to be essential for maintaining 

students’ reading progress during school closures. Ewin³⁴ conducted a systematic review 

revealing that cognitive and technical parental engagement played a significant role in 

preserving academic continuity during remote learning. 

 

3.4 Artificial Intelligence in Literacy Support 

 

The integration of AI in education is opening new pathways to enhance reading 

skills. Zhang³⁵ combined AI systems with parental input and reported improved reading 
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performance. Liu³⁶ utilized chatbot-based reading programs and found significant gains 

in literacy skills. Xu³⁹ demonstrated that AI reading partners outperformed human readers 

in improving children’s vocalization and engagement. These studies underscore the 

transformative potential of AI when paired with guided parental support. 

 

3.5 Socio-Cultural Influences 

 

Socio-cultural contexts play a critical role in literacy development. Ni³⁸, in a large-

scale study involving immigrant families in China, confirmed that parental involvement 

boosted educational outcomes in under-resourced settings. Gay⁴⁰ discussed the challenges 

low-income families face, while Qualter⁴¹ advocated for inclusive digital literacy policies 

to reduce these disparities. 

 

3.6 Innovations in Family Engagement 

 

Emerging tools and strategies are reshaping how parents support children's 

learning. Devlieghere⁴² found that school–family collaboration improved educational 

planning and outcomes. Cagiltay⁴³ developed an in-home educational robot that 

significantly enhanced children’s reading expression. Benedetto⁴⁴ highlighted the 

importance of adaptive digital parenting strategies, particularly during the pandemic. 

In summary, literature clearly supports the role of parental involvement in 

enhancing reading performance, especially when combined with institutional support and 

digital innovations. However, existing studies rarely integrate AI technologies with 

parental engagement frameworks to predict or improve literacy outcomes a gap this study 

addresses through the development of the ReadNet framework. 

 

4 RESEARCH DESIGN AND METHODOLOGY 

 

This study employed a pretest-post test quasi-experimental quantitative research 

design with a matched control group to evaluate the impact of Parental Involvement (PI) 

on students’ reading comprehension, motivation, and attitudes. The purpose was to assess 

changes in key literacy outcomes resulting from structured PI interventions, where 

random assignment was not feasible. Ensuring equality between groups, participants were 
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matched on pretest results to confirm no significant differences existed prior to 

intervention Erdener⁴⁵. 

A total of 200 primary school students and their parents were selected using 

purposive sampling and divided equally into experimental (n = 100) and control (n = 100) 

groups. Ethical approval was obtained, informed consent was secured, and participant 

confidentiality was maintained throughout. 

 

4.1 The study proceeded in three phases 

 

4.1.1 Literature survey 

 

The initial phase involved identifying factors contributing to students’ reading 

culture. A comprehensive literature review was conducted through AIS e-library, 

SpringerLink, ScienceDirect, and Scopus. The TOPE framework was adopted to structure 

reading culture improvement constructs. 

 

4.1.2 Expert review 

 

The expert review ensured content validity of the research instrument. It followed 

two stages: (1) development of a structured questionnaire based on Epstein’s Six Types 

of Involvement (parenting, communication, volunteering, learning at home, decision-

making), and (2) feedback analysis. The 30-item instrument used a 4-point Likert scale 

ranging from “Always” to “Never.” Six experts from education boards, academic 

institutions, and consultancies validated the questionnaire for clarity, relevance, and 

structure. Iterative feedback led to refinement, ensuring internal consistency with 

Cronbach’s Alpha > 0.7. 

 

4.1.3 Implementation and analysis 

 

After administering the pretest, the intervention was delivered to the experimental 

group through structured PI activities. The post test was conducted after the intervention 

period. Quantitative analysis included paired and independent t-tests for comparing group 
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scores, Pearson correlation and regression for examining relationships between PI and 

reading outcomes, and Cohen’s d for calculating effect sizes. 

To enhance prediction and analysis, the study incorporated an AI-based ReadNet 

model consisting of two modules: 

ReadNet-NLP: Utilized transformer-based NLP to assess reading comprehension 

responses. 

ReadNet-ML: Applied supervised machine learning to structured PI data to 

forecast reading outcomes. 

This comprehensive methodology enabled both outcome evaluation and 

predictive modeling, contributing valuable insights into how PI supported by AI can 

foster early reading skills. The iterative process of expert review reveals that the 

questionnaire was valid and reliable for examining the parental impact on school students 

to enhance the reading habit and academic performance. Table 1 shows the participating 

experts’ profiles. 

 

Table 1 

Participating Expert Profiles 

Experts ID Organization Designation Experience 

Proficient 1 NGRI Research Data 

Officer 

>4 years 

Proficient 2 NGRI Research Data 

Manager 

>6 years 

Proficient 3 GRI Librarian >6 years 

Proficient 4 GRI Research Data 

Manager 

>14 years 

Proficient 5 NGRI Librarian > 6 years 

Proficient 6 NGRI Research Data 

Officer 

> 11 years 

Proficient 7 GRI Research 

Management 

Officer 

>11 years 

Proficient 8 NGRI Library 

Manager 

>16 years 

Proficient 9 NGRI Library Officer >6 years 

Proficient 10 GRI Library Officer >8 years 

 

To ensure content validity of the research tools, ten domain experts were consulted 

from various educational institutions (see Table 1). 
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5 DATA ANALYSIS 

 

In the data analysis stage, the responses from the participants were compiled, and 

inferences and statistics were drawn from the data to exemplify the understanding of the 

objectives of the research. The purpose of the study was to find out whether Parental 

Involvement had any impact on reading behaviours and abilities of elementary school 

students. There were three stages involved in the process: 

 

5.1 Group comparisons and statistical tests 

 

Participants are divided into a control group and an experimental group in a quasi-

experimental design; it was through this method that the groups of participants were 

separated. Statistical techniques involving paired and independent sample t-tests were 

thus used in the assessment of possible differences across groups. Scores from the pre- 

and post-intervention treatment for the experimental group have been subjected to paired 

t-tests. Independent t-tests were used in assessing the efficiency of parental engagement 

post-treatment between experimental and control groups. 

 

5.2 Measuring relationships and predictors 

 

The correlation studies aimed to determine the relationship between pupils' 

reading outcomes an parental participation. Use of regression analysis was also carried 

out to determine which of the characteristics could predict the development of reading 

skills; and obstacles, type, and frequency of parental involvement were considered 

independent factors. 

 

5.3 Item validation and reliability assessment 

 

Cronbach's Alpha was used to determine the reliability of the questionnaire by 

ensuring that the responses on the set of items were consistent. For reliability, an 

appropriate threshold value was set to be 0.7. Things not fit for that description were 

studied and worked upon. 

  



Shakir Khan & Saad Alzahrani  11              
 

 

Veredas do Direito, v.22 n.5, e223421– 2025 

 

5.4 Results interpretation 

 

The basis of the processed data drew the important inferences so that the following 

determinations could be made, important conclusions made are as follows: 

Mean changes of the experimental group of pupils for their reading habit and 

ability were greater than that of the control group. Specific parental engagement activities 

that impact most significantly on enhancing results in reading. 

 

5.6 Summary metrics 

 

Effect Size: Cohens's d was used to calculate the magnitude of the difference in 

the intervention between the groups. 

 

5.7 Participation rate 

 

The parent and student response rate has been analysed to judge whether there is 

an adequate level of sample population representation in the study. This multi-step 

analytical approach by the researcher ensured that the conclusion drawn was robust, 

reliable, and meaningful to understand the role of parental involvement in the primary 

school students' reading development. 

 

6 PROPOSED MODEL 

 

Four major elements of the Parental Involvement Model for Enrichment of 

Reading and Literacy Activities and Skills among Primary Students are: Student 

Engagement, Institutional Support, Parental Participation, and Socio-Cultural 

Environment. We design a Machine Learning enabled Natural Language Processing 

(ML-NLP) module for effectively analyse both the parental comprehension and parental 

involvement named RadNet. Under each dimension, specific elements and indications are 

elaborated as follows along with mathematical modelling, 
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7.1 Parental participation 

 

Above all three components include Parental participation in: monitoring and 

guiding, supporting the home environment, and engaging in learning activities. Parental 

participation involves monitoring learning, supporting the home environment, and 

engaging in reading activities. Parents who read or discuss stories with their children 

contribute significantly to learning, as noted by Vygotsky¹. A resourceful and welcoming 

home setup fosters literacy, according to Hornby¹⁴, while routine-setting and academic 

tracking further strengthen cognitive development, as emphasized by Jeynes²⁰. 

 

7.2 Student engagement 

 

Student engagement is reflected in reading habits, motivation, and cognitive skill 

growth. Motivation stems from a child's natural interest in reading, as described by 

Guthrie²⁶. Parental support helps build vocabulary and comprehension, as reported by the 

National Reading Panel²⁷, while regular reading routines form lasting habits, as outlined 

by Schiefele²⁸. 

 

7.3 Institutional support 

 

Institutional support includes resources, parent training, and teacher collaboration. 

Clear communication aligns home and school reading efforts, as highlighted by Jeynes²⁰. 

Workshops equip parents to support reading at home, as suggested by Desforges²⁹, and 

access to libraries and tools enhances literacy, as recognized by OECD. 

 

7.4 Socio-cultural environment 

 

The socio-cultural environment reinforces institutional efforts through 

collaboration and access. Consistent parent–teacher communication ensures aligned 

goals, as stated by Jeynes²⁰, training supports long-term involvement, as described by 

Desforges²⁹, and libraries and digital tools enable equitable literacy support, according to 

OECD. 
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Thus, institutional support plays the role of a mediator between home and school 

in favour of reading activities. 

 

8 FINDINGS 

 

All the differences reveal measurable changes in the reading behaviour, attitudes, 

and performance of the treatment group, as revealed by the study. Where this engagement 

is also fostered by institutional and environmental factors, parental involvement 

determines children's reading capacities to a great extent. This strategy thus provides 

valuable insights into how elementary school children can be educated to enhance the 

schooling and cognitive skills of such children through focused parental engagement for 

educational organizations and parent organizations. Presented below are the proposed 

tables for your research regarding parent involvement and how it impacts the reading 

activities and capabilities of elementary school students. The elements have been 

identified along with the indicators and the relevant dimensions included in a model as 

shown in the following tables 2 - 4: 

 

Table 2 

Demographic Indicator 

Dimension Factor Indicator 

 

Parental Participation 

Involvement with Education Hours spent reading, hours spent 

reading to children in education 

Home Environment Support Books, digital material, and 

specific room for reading 

Monitoring and Support Creating a reading routine, 

tracking progress of reading, and 

homework support 

 

Student Engagement 

Reading motivation Love for reading and readiness to 

try new literature. 

Cognitive Skills Development Enhancement of critical 

thinking, vocabulary, and 

comprehension 

Reading habit Frequency and duration spent 

reading independently 

 

 

Institutional Support 

Teacher collaboration Encompasses coordinated 

reading techniques as well as the 

number of parent-teacher 

conferences. 

Parents' Education Holding seminars as well as 

utilization of resources for 

enhancement of literacy 
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Provision of Educational 

Materials 

School’s libraries, online 

resources, and extracurricular 

activities 

 

Socio-Cultural Environment 

Community Support Local groups, reading clubs and 

libraries support literacy. 

Cultural values in education Literacy at home, and what 

parents want achieved in schools 

Economic factors It involves the cost of books and 

educational material. 

Table 2b. Experimental Details  Component Details 

Research Methodology Quasi-Experiment Design. 

Sample Size 200 elementary school going children with their 

parents. 

Groups Control Group (100), Experimental Group (100). 

Data Collection Tools Experiments, observations and questionnaire tests. 

Questionnaire Sections Challenges, PI level, demographics and reading 

habits. 

Data Analysis Method Comparing reading habits and abilities. 

 

The proposed model includes multiple dimensions for evaluating reading skills 

enhancement. Table 2a shows demographic and contextual indicators across four core 

areas: parental participation, student engagement, institutional support, and socio-cultural 

environment. 

 

Table 3 

 Questionnaire Indicators 

Factor Questionnaire Indicators 

Participation in Learning Group reading sessions, storytelling and story-

talking frequency. 

Home Environment Support Books, reading nook, digital access. 

Monitoring and Guidance Sets daily objectives in reading, monitors the 

child's growth and development in school, and 

helps with homework. 

Reading motivation Includes a love for reading as well as willingness 

to borrow books from the library. 

Cognitive Development Critical thinking, vocabulary, and comprehension. 

Building a Reading Habit Number of books read monthly, and number of 

hours spent reading daily. 

 

The proposed model includes multiple dimensions for evaluating reading skills 

enhancement. Table 2a shows demographic and contextual indicators across four core 

areas: parental participation, student engagement, institutional support, and socio-cultural 

environment. 

Experimental details such as methodology, sample size, and tools are presented in 

Table 2b, while Table 2c defines the key questionnaire indicators. 
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Finally, Table 2d lists specific skills and outcome indicators such as 

comprehension, fluency, and academic improvement. 

 

Table 4 

Skill Indicator 

Skill/Attitude Indicator 

Reading Comprehension Ability to respond to 

questions about a text or 

story. 

Vocabulary Development Weekly growth in the 

number of words learned. 

Reading Fluency The expression, clarity, and 

words read per minute. 

Reading Habits The enthusiasm for reading 

and the number of books 

read on her own. 

Attitude Toward Reading Likes to hear positive 

remarks about reading and 

would love to know new 

stories. 

Outcome Indicator 

Academic Performance 

Improvement 

Higher grades in the 

language-based subjects 

and readings. 

Reading Skills Development Richer vocabulary, broader 

understanding, and more 

fluent. 

Positive Reading Attitudes Their sense of excitement 

and involvement in 

readings-related activities 

increased. 

Improved Parent Child 

Interaction 

The relationship between 

the parent and the child is 

much closer because of the 

co-operative learning 

exercises. 
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Figure 3 

Archiecture of ReadNet Model 
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Figure 3 demonstrates the architecture of the ReadNet model, integrating both the 

NLP and ML modules to predict and enhance reading comprehension and parental 

involvement. 

 

8.1 ReadNet model 

 

The designed ReadNet composed of dual interconnected modules named 

ReadNet-NLP and ReadNet-ML modules respectively shown in figure 3 The ReadNet-

NLP module employs transformer-based NLP module for analysing students reading 

comprehension response, detecting coherence, fluency, and lexical richness, and enabling 

feedback and automated scoring for reading assignments. The ReadNet-ML module 

employs supervised learning algorithm to effectively train the features in comprehensive 

outcomes, student reading improvement likelihood, parental engagement, questionaries 

scores, and demographic data. 

Initially, a data was collected that can be denoted as D = {(xj, yj)}
j=1

N
 in which the 

inputs features is denoted by xj which represents both the text and structured survey data, 

the outcome variables is denoted by yj which represents the academic performance and 

reading comprehension score, and the number of samples is denoted by N. Every xj 
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composed to two parts named textual and numerical inputs respectively which are 

mathematical formulated as: 

 

xj
text ∈ 𝕋, 𝕋 → Space of NLP texts    (1) 

 

xj
num ∈ ℝd, d → Number of structured features    (2)  

 

So that, its defined as: 

 

xj = (xj
text, xj

num)    (3)  

 

The transformer-based encoder is denoted by T(. ) which effectively maps the 

textual input to dense vector representation as: 

 

hj = T(xj
text) ∈ ℝk    (4)  

 

From the above equation, the embedding dimension is denoted by k. Furthermore, 

the output is employed for predicting the comprehension score and categorization. The 

regression function is also designed to predict the reading comprehension. The regression 

function is defined as,: 

 

ŷj
comp

= fθ(hj)    (5)  

 

From the above equation, the regression head is denoted by fθ: ℝk → ℝ, and the 

forecasted comprehension score is denoted by ŷj
comp

. The major objective of regression 

function is to diminish the Mean Squared Error (MSE) as: 

 

Lcomp =
1

N
∑ (ŷj

comp
− ŷj

comp
)

2
N
j=1      (6)  
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The output is provided to the ReadNet-ML module which forecast the parental 

involvement impact by employing structured data xj
num with NLP embeddings hj. Both 

the data types are combined as: 

 

zj = Con(hj, xj
num) ∈ ℝk+d    (7) 

 

For the above equation, the regression is applied as: 

 

ŷj
PI = g∅(zj)    (8) 

 

From the above equation, the function mapping regression is denoted as g∅ 

ℝk+d → ℝ, and the predicted reading impact score is denoted by ŷj
PI. The regression loss 

function is denoted by: 

 

LPI = − ∑ ∑ yj,clogŷj,c

C
c=1

N
j=1     (9)  

 

To ensure optimization objective, the joint loss function for the ReadNet is 

denoted by: 

 

Ltotal =∝ Lcomp + βLPI     (10) 

 

From the above equation, the task importance hyperparameters are denoted by ∝

, β ∈ ℝ. 

 

8.2 Results 

 

The primary aim of this study is to investigate the influence of libraries on the 

development of reading culture in relation to parental engagement. The objective of the 

survey is to collect data regarding participants' viewpoints on library books reading 

habits. The final purpose is to get vision into the impact of libraries on scholarly 

engagement and reading practices, considering the interactions between teachers and 

parents. 
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Followed by, we conduct questionaries on parental involvement for reading 

practice improvement. Figure 3 presents the pre and post-test analysis of the propounded 

research. The questionaries are provided as follows, 

 

8.2.1 Parental Involvement Analysis 

 

➢ Engage in proactive efforts to locate reading resources that align with your child's 

individual interests? 

➢ Together did you visit library with your children? 

➢ Do you offer occasions for your child to engage in oral reading with you? 

➢ Are you have been associating with your children regarding the unknown word 

/vocabularies? 

➢ Are you ask any question regarding your children reading materials? 

➢ Did you and your children read any books in library together? 
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Figure 4 

Pretest and Post-test Analysis 

P
a
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g
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s

Pre-test

Reading Comprehension test,

Reading Motivation Scale,

Reading Attitude Scale.

Control Group

No intervention

Experimental Group

Intervention: Parent-
involved Reading 

Activities

Post-test

Reading Comprehension test,

Reading Motivation Scale,

Reading Attitude Scale.

 
 

As seen in Figure 4, the pre-test and post-test comparisons show a marked 

improvement in the reading abilities of students whose parents were more actively 

involved. 
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8.3 Children’s reading habits 

 

Parents were asked whether they observed changes in their children's reading 

habits over time, their confidence while supporting them, and whether the children 

preferred reading independently or with others. They also shared insights into the types 

of books their children enjoyed, highlighting personal preferences and reading 

engagement patterns. 

 

8.4 Demographic data 

 

The demographic section gathered information on the parents’ income range, 

occupation, and highest level of education. It also included questions about the age of the 

child and the total number of children in the household to understand the family context 

influencing reading support. 

 

8.5 Parental involvement barriers 

 

Parents discussed their confidence in helping their children improve reading 

comprehension, as well as the challenges they faced in doing so. These included limited 

time, resource availability, and obstacles during reading sessions, especially when trying 

to read aloud or provide learning materials at home. 

 

Table 5 

Glimpse of Demographic Data 

Variable Glimpse Female % 

 

# of 

Children 

6+ 8 16 

5-6 16 30 

3-4 28 55 

2 5 8 

 

Income 

Status 

4600+ 14 25 

3702-4600 15 28 

2703-3701 10 18 

5-2700 20 38 

 

 

 

 

Education 

Level 

Master’s 

Graduate 

8 14 

Faculty 

Graduate 

11 20 

High School 

Graduate 

10 18 
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Secondary 

School 

Graduate 

8 14 

Primary 

School 

Graduate 

23 44 

 

 

Work 

Public 

Services 

16 30 

Small 

Business 

11 21 

Private 

Employee 

9 16 

House Maker 23 43 

Relationship 

with 

children 

Other 3 6 

Brother/Sister 2 3 

Mother 25 50 

Age 45+ 9 18 

35-45 35 68 

25-34 11 20 

 

From the above table, the parent demographic information is provided in which 

the age group of 35-45 parents are among 70%, the parents with age of 25-34 are in the 

range or f 20%, while the parents with 45+ age are in 18%. There were about 25 mothers, 

2 brothers/sisters, and 3 guardians were involved in this study. The examination of the 

parents’ occupations also analysed in which 18%, 20%, 30%, and 45% are employed in 

other works, small business owners, public service jobs, and house makers respectively. 

The income status of the parents also examined in which about 37% are in income range 

above 2700, about 30% are in income range of 4600, about 25% are in income range of 

3701, and 13% are in income range of above 4600. The education level of the parents 

includes primary school graduate, secondary school graduate, high school graduate, and 

faculty graduate respectively includes 46%, 40%, 10%, and 4% respectively. There are 

about 8% of families composed of 4 children, 16% of the families composed of 6 children, 

30% of the families composed of 5-6 children, and 54% families composed of 3-4 

children. 

In addition to that, we have also analysed the control group among the children in 

similar classroom. In the control group analysis, the average scores among the students 

are analysed. Table 4 denotes the distribution of gender among the students in both control 

and experimental group respectively. 
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Table 4 

Control Group Distribution 

Group N % Gender 

Control Group Female 30 60 

Male 30 40 

Experimental 

Group 

Female 40 50 

Male 30 50 

 

The gender distribution across both control and experimental groups is outlined 

in Table 6, ensuring gender-balanced representation. 

From the below mentioned, data collection tools, we conduct normality 

distribution analysis which are provided in the table 5 below, 

 

Table 7 

Normality Distribution AnalysisComprehensive Analysis 

Table 5. Normality 

Distribution 

AnalysisComprehensive 

Analysis 

Standard 

Deviation (SD) 

Kurtosis Skewness Average 

Informative Analysis 3.97 -0.448 0.784 6.99 

Narrative Analysis 3.55 0.252 0.188 8.73 

Attitude Scale for 

Reading 

0.35 0.635 -0.855 3.37 

Comprehensive 

Examination 

0.389 0.863 -0.816 3.32 

Incentive Reading Scale 0.357 0.157 -0.882 3.25 

Extrinsic Enthusiasm 0.412 0.287 0.312 3.24 

Intrinsic Enthusiasm 0.467 -0.384 0.261 3.27 

 

The normality analysis of questionnaire metrics is summarized in Table 5, 

confirming the data’s suitability for statistical testing. 

 

8.6 ReadNet analysis 

 

This sub-section emphases the qualitative and quantitative analysis of the 

proposed ReadNet on reading comprehension and parental involvement respectively. 

Below we clearly explain the ReadNet with four conventional ML models named Logistic 

Regression (LR), Decision Tress (DT), Random Forest (RF) and Support Vector Machine 

(SVM) also shows numerical and graphical analysis in table 6 and figure 5(a)-(c), & 6(a)-

(b) respectively. 
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8.7 Qualitative analysis 

 

The proposed ReadNet enables noteworthy improvement than conventional ML 

models which are already mentioned above in both functional and design terms. The 

conventional models are completely relying on structured numerical data, the ReadNet 

combined NLP for extracting high semantic representation from the reading responses of 

the students where the existing model lacks. In addition to that, the dual module in the 

ReadNet architecture allows us to combinedly examine both the survey and text data 

which extracts the reading comprehension and nuanced patterns of the parental 

involvement where the conventional classifiers tend to lose. The proposed model is also 

well suited for real time dynamic learning feedback which employs deep contextual 

language understanding which improves the educational settings interpretability. With 

these properties, ReadNet shows its value in the environment where linguistic and 

behavioral cues are crucial for examining the cognitive growth of children. 

 

Table 8 

Comparative Analysis of Proposed ReadNet Vs Existing Models 

Model Reading Comprehension Parental Involvement 

𝐑𝟐 score MAE RMSE Accuracy Precision 

Logistic Regression 

(LR) 

0.50 0.62 0.81 72.8% 75% 

Decision Tree (DT) 0.55 0.60 0.78 76.3% 77% 

Support Vector Machine 

(SVM) 

0.59 0.56 0.73 79.1% 80% 

Random Forest (RF) 0.61 0.53 0.70 82.4% 84% 

ReadNet 0.78 0.42 0.57 89.3% 91% 

 

Table 8 highlights the performance of ReadNet against existing machine learning 

models, where it outperforms in accuracy and error metrics. 
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8.7.1 Quantitative analysis 

 

Figure 5 

(a)-(c) Reading Comprehension Analysis among Proposed and Existing Works 

0.4

0.5

0.6

0.7

0.8

R
e
g
re

ss
io

n
 S

co
re

 

LR DT SVM RF ReadNet

0.50

0.55

0.61
0.59

0.78

0.4

0.5

0.6

0.7

0.8

M
A

E

LR DT SVM RF ReadNet

0.62

0.60

0.53
0.56

0.42

0.4

0.5

0.6

0.7

0.8

R
M

S
E

LR DT SVM RF ReadNet

0.81
0.78

0.70
0.73

0.57

(a) (b) (c)
 

 

Figure 6 

(a)-(b) Parental Involvement Analysis among Proposed and Existing Works 
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The performance of the ReadNet model on both reading comprehension and 

parental involvement is visually depicted in Figures 5(a)–(c) and Figures 6(a)–(b), clearly 

demonstrating its effectiveness over traditional models. 

From the empirical evaluation on primary school students’ surveys and their 

parents, the proposed ReadNet superiors the existing machine learning model 

performance among multiple metrics. In terms of reading comprehension prediction, the 

ReadNet gains R2 score of 0.78 when compared to LR of 0.50, DT of 0.55, SVM of 0.59, 
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and RF of 0.61. In terms of parental involvement classification tasks, the accuracy 

achieved by ReadNet is 89.3% whereas LR, DT, SVM, and RF gains accuracy of 72.8%, 

76.3%, 79.1%, and 82.4% respectively. Other minor metrices include F1-score, recall, 

and precision are superior to the proposed model which shows its robustness and 

generalization capability. Furthermore, ReadNet also diminishes the Mean Absolute 

Error (MAE) by 18%-25% in reading comprehension when compared to the state-of-the-

art models. Those results state that the hybrid utilization of NLP and ML with feature 

entrenched learning enables highly reliable predictions in educational outcomes. 

 

9 CONCLUSION 

 

In summary, this study examined the significant impact of Parental Involvement 

(PI) on the development of reading activities and skills in elementary school students. 

Testa7 explains employing a quasi-experimental methodology and administering 

extensive questionnaires that assessed multiple dimensions of engagement, we were able 

to notice a measurable influence on the cognitive development, reading attitudes, 

comprehension abilities, and academic achievements of youngsters. A comprehensive 

investigation of PI dynamics was made possible by the involvement of more than 200 

primary school children and their parents from various schools and locations. The results 

of our study emphasise the notable disparity in academic achievement between the control 

and experimental groups, emphasising the substantial impact of parental involvement on 

student results. The study revealed a positive association between parental participation 

and enhanced reading habits and attitudes among students. This study acts as a compelling 

appeal to educational institutions and parental organisations, highlighting the crucial 

significance of parental involvement in augmenting the academic and holistic abilities of 

elementary school pupils. Through the acknowledgment and proactive encouragement of 

parental engagement, various parties involved can collectively cultivate a setting that 

fosters comprehensive child growth and scholastic achievement. To fully harness the 

educational journey of our children, it is imperative to prioritise ongoing endeavours 

aimed at cultivating robust collaborations between educational institutions and families. 
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