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Journal of  Epistemology: Education as a Quest for Truth

We are all on a journey, a quest if  you will. Some journeys improve our reality, and others might 
harm us. Our educational institutions should continually study themselves to help those engaged 
move closer toward an improved reality.  What if  all of  our institutions adopted the idea that they 
were on a quest for Truth? We believe that a key role of  educational institutions in society is to help 
the population acquire knowledge and arrive at a more clear picture of  the Truth. Have educational 
institutions considered what knowledge is, what the sources of  knowledge are, and how to validate 
knowledge effectively? Join me on this intellectual, philosophical, and empirical journey on a quest 
for truth to improve the application of  knowledge in our educational systems at all levels.  

Welcome to the Journal of  Epistemology, a scholarly platform dedicated to advancing our under-
standing of  the Theory of  Knowledge within the realm of  educational research and theory. In this 
scholarly endeavor, we aim to unravel the intricacies of  knowledge within educational contexts, 
examining how the educational landscape shapes the pursuit of  truth.  At the heart of  our thematic 
focus lies the conviction that education serves as a catalyst for understanding knowledge’s nature, 
sources, and validity. We also acknowledge that the only knowledge worth investing in is that which 
guides us to a deeper understanding or clarity of  truth. The classroom, the lecture hall, and the 
research laboratory become crucibles where ideas are forged, challenged, and refined. In exploring 
the symbiotic relationship between knowledge and the quest for truth. The better we understand 
how learning environments mold and shape the minds of  learners, the more effective our systems 
will be at applying the epistemological theory of  knowledge. 

Purpose of  the Journal
Epistemology, a cornerstone of  philosophical inquiry, delves into the essence of  knowledge, 
posing fundamental questions that challenge our understanding of  reality. What is the nature of  
knowledge? What are the sources of  knowledge? What determines if  knowledge is valid? Theo-
retical and empirical investigations of  educational communities are appropriate studies that will 
accomplish the purpose of  this journal. These inquiries lie at the heart of  our scholarly pursuits 
within the Journal of  Epistemology. Addressing these questions will help us build effective learning 
environments that guide us all closer to the truth. 



Exploring the Nature of  Knowledge
The Nature of  Knowledge, a thematic focus of  this journal, engages with intricate queries that 
have captivated the minds of  philosophers for centuries. Here, we scrutinize the foundations of  
reality and probe into truth’s relative and absolute aspects. As we embark on this intellectual jour-
ney, we aim to cultivate a comprehensive dialogue across disciplines, welcoming contributions from 
education researchers who seek to unravel the mysteries surrounding the nature of  knowledge. 

Unraveling the Sources of  Knowledge
The quest for knowledge encompasses a diverse array of  sources, ranging from empiricism and 
revelation to authority, reason, and intuition. We recognize that many institutions and individuals 
use a variety of  sources to acquire knowledge. The Journal of  Epistemology serves as a conduit for 
scholarly exploration into these sources, fostering a rich tapestry of  research that illuminates the 
origins and pathways through which knowledge is acquired. 

Validating Knowledge: Theoretical Perspectives
The validation of  knowledge introduces another layer of  complexity, and our journal invites rigor-
ous investigations aligned with key theoretical perspectives. Whether through the Correspondence 
theory, the Coherence theory, or the Pragmatic theory, researchers are encouraged to contribute in-
sights that shed light on the intricate processes through which knowledge is validated and deemed 
trustworthy. Researchers should use theoretical frameworks anchored in learning or educational 
theory.  

Conclusion
As we embark on this scholarly expedition, the Journal of  Epistemology invites researchers, edu-
cators, and philosophers to engage in a collaborative discourse that transcends disciplinary bound-
aries. By fostering a nuanced understanding of  the Theory of  Knowledge within the context of  
education, we aspire to contribute meaningfully to the broader academic landscape and propel the 
dialogue on epistemology to new heights.

Join us in this intellectual odyssey as we explore the essence of  knowledge, its diverse sources, and 
the intricate theories that underpin its validity. Together, let us cultivate a community of  thinkers 
dedicated to unraveling the profound mysteries of  epistemology.

Call for Submissions
We warmly invite submissions from researchers, educators, and philosophers across all educational 
environments. Whether your expertise lies in preschool, primary, secondary, or higher education, 
we encourage you to contribute your insights and research findings to this interdisciplinary di-
alogue. Together, let us unravel the symbiotic relationship between education and the timeless 
pursuit of  truth, contributing to a deeper understanding of  the epistemological foundations that 
shape our worldview.
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The Impact of  Inclusive Teaching 
Strategies on the Academic Success of  
Elementary Aged Students with Autism 

Spectrum Disorder
Abigail Allen

Abstract
	 Diagnoses of  Autism Spectrum Disorder (ASD) are increasing annu-
ally, and students  with ASD lack age-appropriate social-emotional skills and 
perform below grade level in  mathematics and reading. This project examined 
inclusive teaching strategies to support  elementary-aged students with ASD 
in developing social-emotional and academic skills.  This project identified 
key strategies for helping students with ASD through the lens of   Vygotsky’s 
Theory of  Cognitive Development. These strategies include building  rela-
tionships to support social-emotional development and using manipulatives 
and  graphic organizers to enhance mathematical and reading skills. Findings 
demonstrated  the importance for teachers to know the strengths and needs 
of  each student to determine  the appropriate strategies to employ. Findings 
also suggested more professional  development opportunities for general edu-
cation teachers with students with ASD  because they are likely to feel unpre-
pared to manage an inclusive classroom. This project  suggested future studies 
to focus on children with Level 3 ASD and to examine gender,  race and 
ethnicity, and cultural differences of  children with ASD in relation to positive  
inclusive education experiences.

Chapter 1: Introduction to the Project
Background

 	 Elementary-aged students with autism spectrum disorder (ASD) often 
perform  below grade level in both reading and mathematics due to many fac-
tors, including limited  social-emotional skills such as social communication, 
emotional regulation, mental  health, and other traits commonly associated 
with ASD (APA, 2025; Bullen et al., 2022).  Many schools throughout the 
United States are transitioning from educating students with  disabilities, such 
as ASD, in self-contained learning environments to inclusive learning  envi-
ronments (Parsons et al., 2016; Locke et al., 2021; Wang et al., 2022). When  
implemented effectively, inclusion benefits both typically developing students 
and  students with ASD in social-emotional development and academic suc-
cess (Fuchs et al.,  2025; Kaler et al., 2024; Rolan et al., 2021). An effective 
implementation of  inclusive  education includes, but is not limited to, positive 
peer models, the usage of  evidence based practices, and teacher self-efficacy 
(Paisley et al., 2022; Parsons et al., 2016).  Although inclusion is an effective 
strategy for many elementary-aged students with ASD,  public schools are still 
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working towards developing successful special education  programs that im-
plement effective inclusive strategies for all students (Locke et al.,  2021). 
ASD is a neurodevelopmental disorder characterized by a lack of  social-emo-
tional  skills, including social communication, behavioral regulation, emotional 
expression,  social interactions, self-repetitive behaviors, and limited interests 
(Altin et al., 2025; Kaler et al., 2024; Rolan et al., 2021). An effective imple-
mentation of  inclusive  education includes, but is not limited to, positive peer 
models, the usage of  evidence based practices, and teacher self-efficacy (Pais-
ley et al., 2022; Parsons et al., 2016).  Although inclusion is an effective strategy 
for many elementary-aged students with ASD,  public schools are still working 
towards developing successful special education  programs that implement 
effective inclusive strategies for all students (Locke et al.,  2021). 
	 ASD is a neurodevelopmental disorder characterized by a lack of  so-
cial-emotional  skills, including social communication, behavioral regulation, 
emotional expression,  social interactions, self-repetitive behaviors, and limited 
interests (Altin et al., 2025; APA, 2025; Gev et al., 2021). The diagnosis of  
ASD is increasing each year, with 1 in 31  children currently diagnosed with 
ASD in the United States (Altin et al., 2025; CDC,  2025). Children are most 
commonly diagnosed with ASD around 4 years old; however,  signs of  ASD 
may become apparent before the age of  1 (APA, 2025). Children with less  
severe traits of  ASD, African American and Hispanic children, as well as chil-
dren from a  lower socioeconomic status, are likely to receive a diagnosis of  
ASD later than Caucasian  children and children from higher socioeconomic 
status (APA, 2025).  
	 Although the diagnoses of  ASD are increasing, autistic characteristics 
in  individuals became apparent in the 1800s and were linked to ASD starting 
in the 1900s  (Silva & Lebrun, 2023). In 1911, Swiss psychiatrist Dr. Bleuler 
was the first to recognize  the characteristics of  ASD, and he classified ASD 
as a type of  schizophrenia (Silva &  Lebrun, 2023). The term ASD originated 
from the Greek term “autos,” which means  “self ” (Ghazi, 2018, p 2). The 
term autism was created due to the characteristic of  limited  social interaction 
and keeping to oneself, which many individuals with ASD exhibit  (Ghazi, 
2018). In 1943, Dr. Kanner, also known as the “father of  child psychiatry” 
and  the “father of  autism syndrome” coined the term ASD after recognizing 
similar traits in  11 of  his child psychiatric patients at Johns Hopkins Hospital 
(Ghazi, 2018;  Kanner,1943,.pg. 7). Kanner (1943) created a case study of  his 
11 patients at Johns  Hopkins Hospital in which he tracked the children’s de-
velopment over time and  identified key characteristics each child demonstrat-
ed. These characteristics, which are  commonly associated with ASD, included 
a lack of  social interaction, repetitive behaviors, and a reluctance to change 
(Kanner, 1943). ASD gained recognition by the  American Psychological As-
sociation in the 1980s as a disorder separate from  schizophrenia (Ghazi, 2018; 
Silva & Lebrun, 2023).  
	 Autism is now recognized as a disorder in which the degree of  func-
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tioning varies  between individuals who are diagnosed (APA, 2025). The DSM-
5 identifies three levels  of  ASD, with Level 1 requiring some support, Level 2 
requiring substantial support, and  Level 3 requiring significant support (APA, 
2020). The DSM-5 used to recognize Asperger’s Syndrome as a type of  Au-
tism; however, it is no longer a medical diagnosis,  as the needs of  individuals 
with Autism are on a spectrum rather than specific categories  (APA, 2013). 
What causes ASD remains unclear; however, Silva & Lebrum (2022)  suggest-
ed that both genetic and environmental factors may contribute to the develop-
ment  of  ASD. 
	 The fundamental idea that all students should have access to an edu-
cation,  regardless of  their differences, became prevalent during Brown v. The 
Board of   Education of  Topeka, 1954 (Hammel & Hourigan, 2024). Brown v. 
The Board of   Education overturned the separate but equal doctrine previous-
ly established by Plessy V.  Ferguson in 1896 to eliminate segregation in schools 
(Yell, 2021). Brown v. The Board  of  Education focused on ensuring African 
American students had equal access to  education in the same spaces as their 
Caucasian peers. The elimination of  segregation in schools set the precedent 
for inclusive education for all students, including students with  disabilities, 
throughout the United States (Hammel & Hourigan, 2024).  After approxi-
mately 20 years of  advocacy for an equitable education following  the Brown 
v. Board of  Education, Public Law 94-142 was passed in 1975 and provided  
children with disabilities a free and appropriate public education (FAPE), in 
the same  school as their typically developing peers (Hammel & Hourigan, 
2024). Public Law 94- 142 is now known as the Individuals with Disabili-
ties Improvement Act (IDEA), which  was last amended in 2008 (Hammel & 
Hourigan, 2024; Wehmeyer et al., 2021). Along  with ensuring a FAPE, IDEA 
ensures that students have access to the least restrictive  environment (LRE), 
meaning that students with disabilities are taught in the same  classrooms as 
their typically developing peers to the maximum extent possible, and have  ac-
cess to the resources they need to be successful in school (McCloskey, 2016). 
Students  with disabilities such as ASD are entitled to an annual meeting for 
parents and  professionals to collaborate in creating an Individualized Educa-
tion Program (IEP)  (McCloskey, 2016). The IEP will include the setting of  
instruction and the  accommodations needed to support learning (McCloskey, 
2016). The resources for  students with ASD may include, but are not limit-
ed to, paraeducators, assistive  technology, occupational therapy, and speech 
therapy, all essential to and included in  their IEP (Hammel & Hourigan, 2024; 
Wehmeyer et al, 2021).  
	 Throughout the United States, students with disabilities receive special 
education  in a variety of  settings (Ahlers et al., 2023). Students with mild to 
moderate disabilities or Level 1 and 2 ASD may spend most of  their time and 
receive special education services  in a general education classroom (Ahlers et 
al., 2023). Currently, 40% of  children with  ASD spend 80% or more of  their 
day in a general education setting while receiving  various special education 
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supports (Markham & Jones, 2024). Most children with severe  disabilities or 
Level 3 ASD spend most of  their day in a self-contained setting or a  sepa-
rate school specifically for children with moderate to severe disabilities (Ahlers 
et  al., 2022). Self-contained settings usually have lower teacher-student ratios 
and include  multiple grade levels of  children with moderate to severe special 
needs (Ahlers et al.,  2023). Education professionals, as well as parents of  
children with disabilities, may  decide to place the student with a disability in a 
self-contained setting for lower teacher student ratios and individualized atten-
tion (Ahlers et al., 2023). However, self-contained  classrooms include children 
across varying grade levels who all require additional  attention and support 
from the teachers (Ahlers et al., 2023). Self-contained classrooms  often do 
not provide students with special needs access to the general education  cur-
riculum; therefore, this limits their opportunity to interact wth their typically  
developing peers (Ahlers et al., 2023; Gev et al., 2021; Vygotsky, 1978). 
	 Although many schools are now practicing inclusive education by inte-
grating  students with disabilities into the general education classrooms, many 
students with  severe special needs are still being educated separately from 
their typically developing  peers and in schools much further away than their 
local public schools (King-Sears et al.,  2021; Hammel & Hourigan, 2024). 
The topic of  inclusive education for students with moderate to severe special 
needs, such as children with Levels 2 and 3 ASD, has become  controversial as 
some argue that the behaviors of  students with severe needs may be  distract-
ing for typically developing peers and difficult for teachers to manage (Dukes 
&  Berlingo, 2020).  

Statement of  the Problem 
	 Elementary-aged students with ASD are more likely to perform below 
grade level  in both reading and mathematics (Solari & Henry, 2022). Students 
with ASD may also  lack developmentally appropriate social-emotional skills 
that affect their ability to  participate in general education activities (Bullen 
et al., 2022). Many students with ASD  face barriers in education, such as 
behaviors and various mental health disorders (Barna  et al., 2024; Tereshko 
et al., 2024). Approximately 84% of  children with ASD under the  age of  
18 also experience anxiety (Tereshko et al., 2024; Barna et al., 2024). Due to  
mental health and other traits commonly associated with ASD, up to 65% of  
students  with ASD perform below grade level in reading, and up to 40% of  
students with ASD  perform below grade level in mathematics (Bullen et al., 
2022). Examining strategies to  support students with ASD in developing so-
cial-emotional and academic skills may help  students with ASD become more 
successful in inclusive learning environments. 
	 The low academic performance of  many students with ASD demon-
strates a need  for the development and implementation of  effective inclusive 
teaching strategies (Bullen  et al., 2022). General education teachers receive 
approximately 1.5 special education  courses during their college preparation 
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programs, while special education teachers complete about 11 special educa-
tion courses during their college preparation programs  (Paisley et al., 2023). 
The lack of  education in inclusive strategies for general education  teachers is a 
concern as schools across the United States shift to an inclusive learning  mod-
el (Paisley, 2023). Instructional strategies such as creating a sensory-friendly  
environment, providing social-emotional learning opportunities, co-teaching, 
and  implementing visual and kinesthetic learning opportunities are all strat-
egies that may  support students with ASD (Barna et al., 2024; Tussey et al., 
2022; Weiner & Greiner,  2020). Examining strategies to support elementa-
ry-aged students with ASD and  providing general education teachers with 
training on the implementation of  these  strategies may be beneficial in helping 
students with ASD in an inclusive learning  environment. 
	 Inclusive education has demonstrated increased social-emotional de-
velopment  skills and academic achievement; however, many children with 
ASD continue to learn in  self-contained settings and away from their typically 
developing peers (Ahlers et al.,  2023; Johnson, 2024). Although research on 
inclusive strategies for students with ASD is  available, the overwhelming num-
ber of  students with ASD performing below grade level  in both reading and 
mathematics demonstrates a need for more research on effective  strategies 
and the implementation of  these strategies in general education classrooms  
(Bullen et al., 2022; McClure et al., 2024). Although many children with mild 
to  moderate ASD are now receiving most of  their education in a general edu-
cation setting,  there needs to be more research on inclusive teaching strategies 
for children with moderate to severe ASD and the impact that inclusive educa-
tion for students with  moderate to severe disabilities has on all children.

Purpose of  the Project 
	 The purpose of  this study is to examine how inclusive teaching strate-
gies support  elementary-aged students with ASD to develop social-emotional 
skills and meet grade level content standards in reading and mathematics (Rice 
et al., 2024; Hugh et al., 2024).  In the United States, 1 in 31 children are diag-
nosed with ASD (Centers for Disease  Control and Prevention [CDC], 2025), 
and approximately 40% of  children with ASD  spend 80% or more of  their 
day in general education classrooms (Markham & Jones,  2024). Although ele-
mentary-aged students with ASD are spending more time in general  education 
settings, students with ASD are still performing below grade level in  mathe-
matics and reading (Bullen et al., 2022; Solari et al., 2022).  
	 General education teachers reported not receiving adequate training 
on inclusive  and instructional strategies to support their students with ASD 
(Parsons et al, 2016).  Special education teachers and general education teach-
ers lack adequate instructional  strategies to support their students with ASD 
in achieving academic success (Paisley,  2023; Parsons et al., 2016, Zagona et 
al., 2025). The following questions will guide this  research and provide insight 
on how to support elementary-aged students with ASD: 
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What instructional strategies can support the social-emotional develop-
ment of   elementary-aged students with ASD? 
What instructional strategies can enhance the academic environment of  
elementary-aged students with ASD learning to read? 
What instructional strategies can enhance the academic environment of   
elementary-aged students with ASD learning math? 

Theoretical Framework of  the Project 
	 Vygotsky’s Theory of  Cognitive Development is the foundation on 
which many  effective strategies are built. Vygotsky (1978) believed that chil-
dren acquire cognitive  development through collaborative learning with a 
more knowledgeable other (MKO). In  an educational setting, the MKO may 
be the teacher, an aide, a parent volunteer, or even  another student. Practicing 
inclusive strategies by creating an environment where  students with ASD in-
teract with their peers provides a plethora of  opportunities for  students with 
ASD to participate in collaborative learning (Johnson, 2024). In addition to  
more opportunities for collaborative learning, having students with ASD learn 
in the  same environment as their typically developing peers also provides an 
opportunity for  informal interactions. Vygotsky believed that all children learn 
to interact with others  through informal and formal interactions (McLeod, 
2025). An example of  an informal  interaction between elementary-aged chil-
dren is play (McLeod, 2025). Vygotsky (1978)  emphasized the importance of  
young children participating in make-believe play to  support their cognitive 
development (McLeod, 2025). Many children with ASD struggle  with devel-
oping social-emotional skills; therefore, they may struggle with engaging in  
make-believe play (Tussey et al., 2022; Barna et al., 2024; Bolourian et al., 2022; 
Henry  & Solari, 2022). Activating prior knowledge by using social stories 
and connecting social learning to prior knowledge may support children with 
ASD in comprehending new  information and participating in play with peers 
(Henry & Solari, 2022). Participating in  make-believe play also supports so-
cial-emotional development, specifically self  regulation skills (Tereshko et al., 
2024). Many students with ASD struggle with using  self-regulation skills in the 
classroom (Tereshko et al., 2024). Due to the importance of   dramatic play in 
supporting cognitive and social-emotional development, educators of   young 
students with ASD can enhance the dramatic play environment by providing  
structure and direct instruction on social situations (Henry & Solari, 2022).  
	 Vygotsky (1978) identified both informal interactions and formal in-
structions as  crucial ways for children to acquire cognitive development. For-
mal instruction occurs  when the teacher directly teaches students through 
scaffolding and utilizing the zone of   proximal development (McLeod, 2025). 
Vygotsky (1978) identified the zone of  proximal  development as the bridge 
between what children can do on their own, and what they can  achieve with 
assistance from the MKO (McLeod, 2025). Teachers can use assessments to  
identify students’ zone of  proximal development and scaffolding to help stu-
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dents connect  actual and potential learning (McLeod, 2025). Inclusive strate-
gies for students with ASD  are beneficial as they allow students to participate 
in collaborative learning with diverse  peers and provide an opportunity for 
students to receive formal instruction in a safe  learning environment (Mc-
Leod, 2025; Minuk et al., 2024). 
	 Reciprocal teaching is another instructional strategy that Vygotsky 
identified in  the Theory of  Cognitive Development (McLeod, 2025). Recipro-
cal teaching occurs when teachers and students engage in a two-way discussion 
on a specific topic (McLeod,  2025). Over time, students will take over the dis-
cussion and begin to teach one another  (McLeod, 2025). When students with 
disabilities are included in general education  settings, they have the opportuni-
ty to engage in reciprocal teaching to benefit their social emotional growth and 
academic success. 
	 The learning environment of  students is another important factor in 
Vygotsky’s  Theory of  Cognitive Development (1978). Vygotsky believed that 
the environment in  which children grow up is the main source of  cognitive de-
velopment influence (McLeod,  2025). Creating an environment where students 
have opportunities to internalize  knowledge is critical, according to Vygotsky’s 
Theory of  Cognitive Development  (McLeod, 2025). Children internalize 
knowledge by using information learned in social  interactions to develop their 
inner speech (McLeod, 2025). Vygotsky (1978) identified  three different types 
of  speech (McLeod, 2025). Social speech develops first at  approximately age 
2 and occurs when children begin speaking with others in their  environment 
(Vygotsky, 1978). Next, private speech develops and occurs when children  talk 
to themselves through problem-solving. Lastly, inner speech develops around 
age 7  and occurs when individuals problem-solve using covert inner dialogue 
(Vygotsky,  1978). Vygotsky (1978) believed that the development of  speech is 
greatly impacted by a  child’s environment (McLeod, 2025). Vygotsky (1989) 
believed that cultivating a  linguistically rich environment where students can 
interact with peers can support social  growth and communication skills (Mc-
Leod, 2025; Weiner & Griener, 2020).

Definition of  Key Terms 
	 The following key terms and definitions are essential to the purpose of  
this research  paper. 
	 Academic Success: Academic success refers to a student’s ability to meet 
educational  goals in reading, mathematics, and social and emotional skills set 
by educators and  professionals (Dalgaard et al., 2022). 
	 Autism Spectrum Disorder(ASD): ASD is a neurodevelopmental disorder  
characterized by a deficit in social communication and interactions, self-repet-
itive  behaviors, and limited interests (Altin et al., 2025).  
	 Co-Teaching: Co-teaching occurs when special education teachers col-
laborate with  general education teachers to teach students with and without 
disabilities in the same  classroom (King-Sears et al., 2021). 
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	 Content Standards: Content standards are developmentally appropriate 
knowledge  and skills that students should aquire to demonstrate competency 
in grade-level criteria  (Dalgaard et al., 2022).  
	 Elementary-Aged Students: Elementary-aged students are between the 
ages of  5 to 10  years old (USA Hello, 2022). 
	 Evidence-Based Practice: Evidence-based practices are skills, techniques, 
and  strategies that have been thoroughly studied via experimental research 
(Cook, 2025).
	 Free and Appropriate Public Education (FAPE): FAPE ensures children 
with  disabilities have access to a free and appropriate public education and 
receive education  in the least restrictive environment (Hammel & Hourigan, 
2024). 
	 General Education: General education is a program available to all stu-
dents, and it  offers content knowledge and skills necessary for students to 
apply to and be competent  in everyday life. In generation education, students 
receive grade-level instruction with  same-aged peers and a credentialed teach-
er (Fuchs et al., 2025).  
	 Inclusive Education: Inclusive Education is a policy that guarantees equi-
table and  quality education to all students (Trani et al., 2024).  
	 Individualized Education Program (IEP): An IEP is a written state-
ment that serves as  a legal document and outlines the specific support services 
needed by a student with a  disability to ensure FAPE (Department of  Educa-
tion, 2000). 
	 Individuals with Disabilities Education Act (IDEA): IDEA is a federal law 
that  guarantees FAPE for all students with disabilities (Hammel & Hourigan, 
2024). Instructional Strategy: Instructional strategy is a method that educators 
use to engage  students, facilitate learning, and enhance the educational process 
(Persaud, 2024).  Least Restrictive Environment (LRE): The LRE provides stu-
dents with disabilities a  safe space to learn amongst their typically developing 
peers to the maximum extent  possible (Rozalksi, 2011).  
	 Special Education: In special education, instruction is designed to meet 
the needs of   students with disabilities (Fuchs et al., 2025). 

Summary 
	 Inclusive teaching strategies and their impact on the academic success 
of  students  with ASD and their peers continue to be an important topic of  
conversation within  education. There are many positive learning outcomes for 
both students with disabilities  and their typically developing peers when they 
learn in the same environment (Roldan et  al., 2021). Students with ASD show 
increased performance in academic and social emotional development in an 
inclusive learning environment (Johnson, 2024). Typically  developing children 
also show an increase in academic performance as well as a positive  attitude 
towards diversity when learning alongside children with disabilities (Roldan et  
al., 2021).  
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	 Chapter 2 is a literature review that explores the impact of  inclusive 
teaching  strategies on the social-emotional development and academic success 
of  elementary-aged  students with ASD. Teachers across America struggle to 
find strategies to support the  increasing number of  students with ASD in their 
classes (Paisley et al., 2023). Teachers  also face difficulty in managing the be-
haviors of  students with ASD (Ahlers et al., 2023;  Paisley et al., 2023). Chapter 
2 examines best practices such as behavioral regulation to  support students 
with ASD in developing social-emotional skills. Chapter 2 also analyzes  teach-
ing strategies to support students with ASD reach mastery of  grade-level con-
tent  standards.

Chapter 2: Review of  Related Literature 
Introduction 

	 Students with autism spectrum disorder (ASD) often lack social-emo-
tional  development skills and perform below grade level in both reading and 
mathematics  (Bullen et al., 2022; Henry & Solari, 2022). Approximately 65% 
of  elementary-aged  children with ASD are behind grade level in reading, 
and approximately 40% of  students  with ASD perform below grade level 
in mathematics (Bullen et al., 2022). Children with  ASD are in the top four 
largest categories of  disabilities served under the Individuals with  Disabilities 
Education Act (Bullen et al., 2022). The number of  children diagnosed with  
ASD is increasing yearly with 1 in 31 children diagnosed with ASD in the 
United States  (CDC, 2025). Schools across the United States are transition-
ing from self-contained  learning models to inclusive learning models to meet 
the growing student population with  ASD. The current statistics show that 
approximately 91% of  students with ASD attend  general education schools 
and approximately 40% of  students with ASD spend 80% or  more of  their 
day in general education (Bolourian et al., 2021; Markham & Jones, 2024).  The 
growing prevalence of  children with ASD in general education presents a need 
to  explore strategies to support children with ASD in reaching social and aca-
demic goals. 
	 Although inclusive learning is transitioning to the classroom setting, 
general  education teachers reported feeling underprepared to support their 
students with special  needs, when compared to special education teachers, due 
to a lack of  training (Hugh et  al., 2021; Paisley et al., 2023). A study on the 
disparity between special education teachers and general education teachers 
revealed that special education teachers  completed approximately 11 college 
courses on special education while general  education teachers only completed 
approximately 1.5 courses on special education  (Paisley et al., 2023). With the 
transition to inclusive education, general education  teachers need adequate 
training on teaching strategies to support all their students. 
Social-emotional development is an area in which many elementary-aged chil-
dren  with ASD struggle and require support. Because a certain level of  so-
cial-emotional  maturity is necessary to retain content knowledge, scholarly 
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works tend to focus on  addressing behaviors through improving social inter-
actions and emotional development.  When students reach a certain stage of  
social-emotional development, they are more  likely to succeed academically 
(Braun & Tejero Hughes, 2020). However, this leads to a  lack of  specific 
strategies available to support students with ASD in reaching content  standard 
mastery in areas such as reading and mathematics (Braun & Tejero Hughes,  
2020).  
	 This literature review will begin with a discussion on social-emotional  
development that includes the development of  skills such as emotional reg-
ulation,  emotional expression, and the identification of  emotions in oneself  
and others (Gev et al.,  2021). This literature review will also explore the com-
ponents of  a successful inclusive  learning environment. With more students 
with ASD learning in a general education  setting, understanding strategies that 
general education teachers can use may benefit students with ASD. Finally, this 
literature review examines specific strategies to support  students with ASD in 
reading and mathematics.  

Social-Emotional Development 
	 Social-emotional development is the development of  skills necessary 
to  understand one’s own emotions, identify the emotions of  others, express 
emotions, and  understand and utilize emotional regulation strategies (Gev et 
al., 2021). Research  identified a link between social-emotional competency 
and academic success (Denham et  al, 2015, as cited in Gev et al., 2021). Ac-
cording to Vygotsky’s Theory of  Cognitive  Development, children develop 
social-emotional skills through formal or informal  interactions with peers, 
and these positive interactions enhance academic experience  (Vygotsky, 1978). 
Vygotsky’s Theory of  Cognitive Development is the foundation for  multiple 
research studies on peer interaction and social-emotional development, and 
this  framework supports reasons why inclusion is beneficial for many students 
with ASD  (Gev et al., 2021; Guasach 2025; Vygotsky, 1978). 
Typically Developing Elementary-Aged Students 
	 Social-emotional development is an important part of  education for 
elementary aged students. Social-emotional learning curriculum typically be-
gins in preschool and  continues throughout a child’s education. Curby (2015) 
found a direct link between  social-emotional competency and academic suc-
cess in elementary-aged students. Curby  (2015) studied 91 preschool children 
attending a Head Start program and found that  children who exhibited so-
cial-emotional expression and regulation abilities scored higher on preliteracy 
performance. Therefore, the link between social-emotional maturity and  aca-
demic success highlights the significance of  social-emotional instruction. Gen-
eral education classrooms provide students with opportunities to interact with  
peers and build on their social-emotional skills. Engaging in dramatic play, par-
ticipating  in recess and discussions, and working together in small and large 
groups are all  opportunities for children to engage in informal interactions. 
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Vygotsky believed that  children learn most through social interactions and 
least in isolation (1978). Learning in a  general education classroom, engaging 
in social-emotional curriculum, and participating  in daily activities with peers 
can enhance the environment of  elementary-aged children  and contribute to 
their academic success (Curby et al., 2015; Vygotsky, 1978).  
Elementary-Aged Students with ASD 
	 Elementary-aged students with ASD typically present a deficit in so-
cial-emotional  development (Gev et al., 2025; Guasch et al., 2024). Many 
teachers reported that their  students with ASD are socially isolated from their 
peers (Able et al., 2015). Gev et al.  (2025) determined that children with ASD 
lack emotional expression and regulation  skills. Gev et al. (2025) evaluated the 
social-emotional development of  autistic children  compared to typically de-
veloping children while playing age-appropriate games. They  found that chil-
dren with ASD performed below their typically developing peers in all  areas 
of  social-emotional development, and emotional expression and regulation are 
areas  of  significant need. 

Figure 1 
[Comparison of  Social-Emotional Skills in Children With and Without ASD]
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Note. From “Socio-emotional competence in young children with ASD during interaction  
with their typically developing peers,” by T. Gev, H. Avital, R. Rosenan, L. Aronson, and  
O. Golan, 2021, Research in Autism Spectrum Disorders.  
(https://doi.org/10.1016/j.rasd.2021.101818). Copyright 2021.

	 Although elementary-aged students with ASD struggle with so-
cial-emotional  developmental delays, their delays do not always significantly 
affect their ability to  participate in activities with their typically developing 
peers. Guasach et al (2024)  conducted a study to determine the effectiveness 
of  inclusive practices for the social emotional development of  elementary-aged 
children with ASD. This study, done in  Spain, had children with ASD with 
impaired social skills as research participants.  Guasach et al (2024) analyzed 
20 students with ASD as they integrated into general  education classes and re-
ceived instruction in self-contained classrooms. They found that  students with 
ASD integrated into general education classrooms had more difficulty  main-
taining a content state of  emotion than their peers, but their emotions did not  
significantly impact their ability to participate. However, these students with 
ASD rarely  initiated interactions with peers but would continue the interaction 
once initiated by a  typically developing peer (Guasach et al., 2024).  
	 Teachers can model how to initiate interactions to facilitate the rela-
tionship  between students with ASD and typically developing students. In the 
study conducted by  Guasach et al. (2024), both the self-contained classrooms 
and the general education  classrooms had strategies that supported students 
with ASD. These strategies included  groupings, visual aids, nonverbal and 
verbal communication, defining of  goals,  transitions, modeling, and routines. 
However, the special education classroom utilized  strategies to support learn-
ing more than the general education classrooms, and the general education 
classrooms provided more opportunities for students to interact with their  
typically developing peers. 
	 Although inclusive education is beneficial for the social-emotional de-
velopment  of  students with ASD, many teachers have expressed concerns 
for managing behaviors  and facilitating relationships with their students with 
ASD (Able et al., 2015). Teachers  across all grade levels reported that students 
with ASD in their classroom lacked skills  such as social relationships, self-ad-
vocacy, and peer relationships. Teachers also had  difficulties balancing social 
and academic supports for their students with ASD (Able et  al., 2015). The 
task of  supporting the social-emotional development of  children with  ASD 
can be very difficult for many educators, which is a common reason why chil-
dren  with ASD are not attending the general education classrooms (Able et 
al., 2015; Gev et  al., 2021).  

Academic Success 
	 Academic success may look different for students with ASD in com-
parison to  their typically developing peers. Typically developing children reach 
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academic success  through mastering grade-level Common Core content stan-
dards. Although some children  with ASD may be able to meet grade-lev-
el content standards, most children with ASD  perform below grade-level in 
reading and mathematics (Bullen et al., 2023). Individual  Education Programs 
(IEPs) are created by administrators, teachers, guardians of  the child  with 
ASD, and other specialized professionals to form realistic academic goals and  
outline support necessary to help the child achieve their goals (McCloskey, 
2016). Examining inclusive teaching strategies can support teachers in building 
an inclusive  classroom that fosters positive learning experiences for students.  
Typically Developing Elementary-Aged Students 
	 There are multiple ways teachers measure the academic success of  el-
ementary aged students. Measurements of  success may include grades, growth 
models, and  percentile growth (Dalgaard, 2022). The most common assess-
ment of  academic success  of  elementary-aged students is meeting grade-level 
Common Core State Standards.  Throughout the school year, typically devel-
oping students work on furthering their  academic skills and meeting different 
learning objectives. While academic success for  typically developing students 
is commonly measured by grades, it may look different for  students with spe-
cial needs. 
Elementary-Aged Students with ASD 
	 IEPs support students with special needs and help them reach their 
personalized  academic and social goals. The contents of  an IEP include cur-
rent performance, annual  goals, special education services, participation with 
typically developing peers, and  measurements of  progress (U.S. Department 
of  Education,2000). IEPs are specifically  tailored to each student and states 
the amount of  time each student spends in general  education (McCloskey, 
2016). More students with an IEP, including students with ASD,  are spend-
ing more time in inclusive learning environments such as the general edu-
cation  classroom (Solari et al., 2022). Inclusive education provides students 
with special needs  and IEPs an opportunity to interact with same-aged peers. 
Vygotsky (1978) believed that children learn through social interactions with a 
more knowledgeable other (MKO).  Providing students with ASD the oppor-
tunity to interact with typically developing peers  may improve their relation-
ships with people, enhance their emotional well-being, and  promote academic 
success. Transitioning from self-contained to inclusive learning  environments 
requires a greater understanding of  how to create an inclusive learning  envi-
ronment while utilizing instructional strategies. 
Inclusive Strategies to Foster Social-Emotional and Academic Devel-

opment 
	 Many children with ASD are socially isolated and need support to be 
socially and  emotionally healthy (Able et al., 2015). They are also significantly 
behind grade level in  mathematics and reading (Bullen et al., 2022). With the 
increasing amount of  children  with ASD in general education classrooms, 
general education teachers need strategies to  support their students with ASD. 
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Informal and Formal Social Interactions 
	 Understanding Vygotsky’s Theory of  Cognitive Development may 
guide teachers  in balancing social and academic support for students with 
ASD. Vygotsky’s Theory of   Cognitive Development (1978) emphasized the 
importance of  informal and formal social  interaction. Informal interactions 
occur when students share knowledge through language  by interacting with 
each other (McLeod, 2025; Vygotsky, 1978). With strategies that are  built upon 
Vygotsky’s theory, teachers can help their students engage in informal  interac-
tions daily through conversations with peers, collaborative activities, and make 
believe play. Vygotsky highlighted the importance of  make-believe play as an 
essential form of  informal interaction for elementary-aged children (McLeod, 
2025; Vygotsky,  1978). However, children with ASD often find make-believe 
play a difficult task  (Westby, 2022). Ensuring the play materials are develop-
mentally appropriate and  intriguing to the children can stimulate their inter-
est in make-believe play (Westby,  2022). In addition to informal interactions, 
Vygotsky (1978) highlighted formal  instruction as another essential form of  
learning for elementary-aged children. Formal  interactions occur each day 
when students participate in planned lessons with an MKO  (McLeod, 2025; 
Vygotsky, 1978). Inclusive education provides students with  opportunities to 
participate in daily and frequent informal and formal interactions in order  to 
nurture teacher-student and peer-to-peer relationships. 
	 Both teacher and peer relationships are important for inclusive educa-
tion and  crucial to fostering successful inclusion. Bolourian et al. (2021) found 
that developing  positive teacher-student relationships can contribute to both 
social-emotional  development and academic success. Teachers can build rela-
tionships with students by  avoiding biases, showing curiosity in the interests 
of  their students, finding one-on-one  time for conversations, and providing 
positive feedback (Bolourian et al., 2021).  
	 In addition to building strong teacher-student relationships, facilitat-
ing peer  relationships is another important role a teacher plays in an inclusive 
learning  environment. Modeling positive interactions with students with ASD 
is one way to  support relationships amongst typically developing peers and 
students with ASD.  Engaging the class in compliment circles and showcasing 
talents or interests for students to find commonalities are all approaches to 
building peer-to-peer relationships (Bolourian  et al., 2021).  
	 Facilitating peer relationships contributes to a positive learning com-
munity.  Allowing children to participate in special classroom responsibilities 
can also contribute  to a positive environment where children feel valued. 
When teachers create a classroom  where students feel they are heard, valued, 
and seen, they have a successful, inclusive  learning environment (Bolourian et 
al., 2021). Enhancing classroom structure and  activities can increase formal 
and informal interactions. Strategies to boost the classroom  structure and 
activities are: social stories, routines, and calming areas.  Social Stories  
	 Social stories are an inclusive learning strategy that may benefit stu-
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dents with  ASD in a general education setting. Social stories are becoming a 
commonly used  intervention for children with ASD and can be customized 
to support students in specific  areas of  need (Barna et al., 2024). An example 
of  applying social stories in an inclusive  learning environment is using person-
alized photos and text to explain what a child can  expect on the first day of  
school in order to alleviate their anxiety level (Barna et al.,  2024). Using social 
stories to activate prior knowledge may help ease the anxiety of   students with 
ASD, which is a very common feeling that children with ASD experience,  with 
approximately 84% of  children under 18 with ASD experiencing anxiety (Bar-
na et  al., 2024). This is a strategy that can bolster formal social interactions 
between teachers  and students.
Routines 
	 Establishing routines in an elementary classroom is another strategy 
to support  social interactions, and it is also beneficial to students with ASD. 
Many children with  ASD thrive on predictability and consistency (Bolourian 
et al., 2021). Therefore, setting  daily routines provides predictability and con-
sistency for all children; in return, students  can focus on building relationships 
with their peers and teachers. In addition to  predictability, routines can min-
imize inappropriate behavior and anxiety that many  students with ASD may 
experience at school (Barna et al., 2024: Bolourian et al., 2021).  Establishing 
routines minimizes chaos and maximizes opportunities for social  interactions.  
Calming Areas 
	 Creating calming areas in the classroom is another inclusive strategy 
that may  benefit students with ASD. Creating a calming space in the class-
room can reduce anxiety  and support social-emotional development skills, 
such as emotional regulation with  which many students with ASD struggle 
(Barna et al., 2021; Gev et al., 2025). The  appropriate materials are dependent 
on the needs of  each student and include stress balls,  pop-its, pillows, blan-
kets, noise-canceling headphones, and silly putty (Barna et al.,  2021). Calming 
areas may be essential to an effective inclusive classroom environment.  
Strategies Across Curriculum 
	 In addition to creating an inclusive learning environment, teachers 
also need to  implement instructional strategies to meet the needs of  their di-
verse learners. Evidence-based practices or instructional strategies to support 
the needs of  students with ASD  include activating prior knowledge, utilizing 
technology, peer-tutoring, modeling, and  differentiating learning (Barna et al., 
2024; Rice et al., 2024; Solari et al., 2022). Getting  to know students may guide 
teachers in selecting the most appropriate strategies for their  students. 
	 Activating prior knowledge is one instructional strategy that can 
benefit students  with ASD when they are learning new content (Cervetti & 
Hiebert, 2018; Solari et al.,  2022). Guiding students to connect activities to 
personal experiences may support their  comprehension of  the new material 
(Cervetti & Hiebert, 2018). Since many children with  ASD present social defi-
cits, activating prior knowledge and explicitly teaching social  knowledge may 
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support students with ASD in understanding new concepts (Bolourian et  al., 
2021; Cervetti & Hiebert, 2018; Solari et al., 2022). Activating prior knowledge 
is a  strategy that teachers can utilize across the curriculum to best support 
students in  retaining new information.  
	 Another instructional strategy that benefits students is technology-aid-
ed  instruction. Kerrigan et al. (2021) found that offering multiple means of  
expression  through a universal learning design supports students with ASD to 
meet academic goals.  One example of  a universal design for learning includes 
allowing all students to use text to-speech software to complete an assignment 
(Kerrigan et al., 2021). Educators can  implement this software in their class-
room so that their students can complete  assignments and demonstrate their 
retention of  new information.
	 Peer tutoring is another instructional strategy to support students with 
ASD  (Kerrigan et al., 2021; Minuk et al., 2024). When students engage in 
peer tutoring, one  student acts as the MKO and supports the learning of  the 
other student (Vygotsky, 1978).  Peer tutoring and mediation may improve 
social skills, communication skills, and  academic skills of  students with ASD 
(Kerrigan et al., 2021). Inclusive education  provides ample opportunities for 
students to engage in peer tutoring. 
	 Modeling also promotes a positive learning experience in the class-
room (Kerrigan  et al., 2021). Peer modeling is a foundational idea associated 
with inclusive education,  which provides an environment where students with 
ASD can learn from their typically  developing peers (Locke et al., 2021). Mod-
eling occurs when the MKO demonstrates the  desired behavior or activity 
and results in imitation by the learner (Locke et al., 2021;  Vygotsky, 1978). 
Teachers can utilize peer models in an inclusive environment. 
	 Differentiated Instruction is a modern teaching strategy that supports 
the  individual needs of  diverse students (Zafiri et al., 2019). Zafiri et al. (2019) 
conducted a  case study that showed the effectiveness of  Differentiated In-
struction on the academic  success of  a 4-year-old boy with ASD ( Zafiri et al., 
2019). The study concluded that  Differentiated Instruction yielded positive 
results in both reading and writing skills  (Zafiri et al., 2019). Derived from 
Vygotsky’s theory and notion of  zone of  proximal  development, Differenti-
ated Instruction encourages teachers to connect with individual  students to 
determine the most effective instructional strategies for them (Vygotsky, 1978; 
Zafiri et al., 2019). Differentiating instruction is an essential concept of  teach-
ing  across the curriculum (Zafiri et al., 2019).  
Strategies in Learning Mathematics 
	 Despite the movement towards inclusive education, approximately 
40% of   elementary-aged students with ASD perform below grade level in 
mathematics (Bullen et  al., 2022). With more students with ASD attending 
general education, many general  education teachers reported difficulties in 
knowing how to support their students to meet  mathematics standards; fur-
thermore, there is limited research on strategies specifically  for mathematics 
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learning (Sabaruddin et al., 2020). This is largely because learning math,  fore-
most, requires a certain level of  social and emotional maturity, and students 
also need  basic literacy skills; therefore, the integration of  reading with math 
strategies is necessary  to support mathematical learning (Bassette et al., 2019; 
Bouck et al., 2013).  
	 The usage of  manipulatives is an instructional strategy that supports 
students with  ASD in reaching their mathematics learning goals. Bassete et 
al. (2019 and Bouck et al.  (2013) conducted two case studies. The first case 
study examined the effectiveness of   both concrete and technological manip-
ulatives on learning mathematical skills. Using  elementary-aged students with 
ASD, this case study showed positive results, which  suggested that the usage 
of  both concrete and technological manipulatives may be a  beneficial inter-
vention strategy to support elementary-aged students with ASD in learning  
mathematics (Bassette et al., 2019; Bouck et al., 2013). 
	 The first case study focused on the ability of  elementary-aged students 
with ASD  to perform subtraction problems while using manipulatives as an 
intervention. After  students received explicit instruction on how to use both 
concrete and technological  manipulatives, each student’s subtraction skills sig-
nificantly increased. Figure 1 shows  improvement in the mathematical con-
cepts of  subtraction from a male student by using  concrete and technological 
manipulatives: 

Figure 2 
Impact of  Intervention on Problem-Solving Skills  
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Note. This graph demonstrates the relationship between the percentage of  problems  
solved accurately with and without intervention. From “Virtual and concrete  manipula-
tives: A comparison of  approaches for solving mathematics problems for  students with 
autism spectrum disorder,” By E. Bouk, R. Satsangi, T. Doughty, and W.T.  Courtney, 
2014, Journal of  Autism and Developmental Disorders, 44, p. 180- 193https://doi.org/10.1007/
s10803-013-1863-2). Copyright 2014.

	 The second case study also focused on understanding the effective-
ness of  the  manipulative usage on the mathematical skills of  elementary-aged 
students with ASD,  but by using both concrete and technology manipulatives 
to support learning. This case  study also yielded positive results (Bassette et 
al., 2019). It concluded that both concrete  and technological manipulatives 
supported these students in learning new mathematics  concepts; however, 
different students preferred different manipulatives (Bassette et al.,  2019). In-
troducing multiple strategies and getting to know what works for each student  
may be necessary when working towards mathematical achievement (Bassette 
et al.,  2019).  
	 In addition to utilizing manipulatives, explicitly teaching mathematical 
language  may be beneficial for elementary-aged students with ASD, specifical-
ly in upper elementary grades when the curriculum becomes more advanced 
(Cox & Hughes, 2024).  Understanding figurative language is a skill that is 
often difficult for many individuals  with ASD (Henry & Solari, 2022). Floyd 
(2020) found that homonyms, which are very  common in mathematics, are 
particularly difficult for students with ASD to understand. A  homonym oc-
curs when two or more words have the same spelling or pronunciation but  
have different meanings (Cox & Hughes, 2024). Explicit instruction of  mathe-
matical  language includes modeling the mathematical language, using graphic 
organizers, and  demonstrating knowledge of  mathematical language. These 
are all strategies that may be  beneficial in supporting students with ASD to 
develop an understanding of  mathematical  language (Cox & Hughes, 2024). 
	 To best support students with ASD reach academic success, Bullen 
(2022)  conducted a study to determine how different variables, such as IQ 
scores, time spent in  general education, age, working memory, and symp-
toms, affect mathematics and reading  achievement. Bullen (2022) found that 
students with ASD who spent at least 80% of  their  day in general education 
perform higher in academics than students with ASD who spent  less than 
80% of  their day in general education. However, Bullen (2022) also found that  
students with ASD have different strengths and areas of  cognitive and emo-
tional needs;  therefore, screening to identify specific strengths and areas of  
need for students with ASD  may be beneficial in determining strategies and 
placements. 
Strategies in Learning to Read 
	 One main goal of  elementary education is teaching children how to 
read.  Although teaching reading skills is an essential part of  elementary educa-
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tion, only 5% of   general education teachers feel confident in their abilities to 
teach reading to students  with ASD (Braun & Hughes, 2020 ). Approximately 
65% of  elementary-aged students  with ASD perform below grade level in 
reading, and this creates a challenge for general  education teachers (Bullen et 
al., 2022). Reading strategies are crucial in helping students  with ASD improve 
their reading skills (Bullen et al., 2022). 
	 Reading comprehension is the main reading skill that many students 
with ASD  struggle to achieve (Bednarz H et al., 2017; Henbest et al., 2024; 
Solari, 2022). For  children to acquire reading comprehension skills, they must 
first demonstrate adequate  decoding and linguistic comprehension skills. So-
lari (2020) designed an empirical study to determine whether reading inter-
vention strategies support elementary-aged students  with ASD. Solari (2020) 
conducted a randomized controlled trial of  43 elementary-aged  students with 
ASD and found a significant correlation between intervention activities and  
listening comprehension and language skills (Solari, 2020). These intervention 
activities  from Solari and Ciancio’s (2024) intervention program were read-
alouds, vocabulary  instruction, and written expression. Although findings of  
this study were conclusive,  Solari (2020) recognized a need for more research 
on specific strategies to support the  reading development of  children with 
ASD. 
	 There are activities, in addition to activities from Solari and Ciancio’s 
(2024)  intervention program, that could strengthen the reading skills of  stu-
dents with ASD.  Graphic organizers are also a strong instructional strategy 
to support reading and  particularly reading comprehension skills (Bethune 
& Wood, 2013). Bethune and Wood  (2013) found in their study that graphic 
organizers provide visual representations of   information contained in a text 
and can help students with ASD clarify the meaning of   and identify key details 
in text. General education teachers can use graphic organizers to  support ele-
mentary-aged students with ASD in developing vocabulary and reading  com-
prehension skills.  
	 The purpose of  examining teaching strategies for students with ASD 
is to support  students with ASD in both social-emotional development and 
academic success.  Examining these strategies may provide fresh insight to gen-
eral education teachers who  need instructional methods to assist their students 
with ASD. While a wealth of  scholarly works are available on the social-emo-
tional development of  students with ASD, future  research could benefit from 
specific strategies to support students with ASD in their  academic success.

Summary 
	 The diagnoses of  children with ASD continue to increase with 1 in 31 
children  currently diagnosed with ASD in the United States (CDC, 2025). Al-
though many schools  across the United States are transitioning to an inclusive 
learning environment, general  education teachers are not prepared to support 
these students (Hui-Ting Wang et al.,  2024; Markham & Jones, 2024; Paisley 
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et al., 2023; Solari et al., 2022). This project  examined inclusive strategies that 
teachers can implement in their classrooms to support  students with ASD.  
	 Strategies to support the social-emotional development of  students 
with ASD  include informal and formal social interactions by utilizing social 
stories, routines, and  calming areas to promote a structured classroom, in-
crease positive interactions, and  enhance the quality of  social engagement 
(Barna et al., 2024; Bolourian et al., 2021; Gev  et al., 2025). An effective meth-
od to support mathematics skills is Differentiated  Instruction. Manipulatives 
and explicit instruction of  mathematical language are all  strategy examples of  
Differentiated Instruction that allow students with ASD the  opportunity to 
work on specific skill development in a classroom with lower teacher student 
ratios (Bassette et al., 2019; Bouck et al., 2013; Cox & Hughes, 2024; Zafiri et  
al., 2019). 
	 Teachers can also implement multiple strategies from Differentiated 
Instruction to  fit the various needs of  their students. Students with ASD 
may benefit from using  manipulatives to have a physical or virtual repre-
sentation of  numerals while learning new  skills (Bassette et al., 2021; Bouck 
et al., 2013). The manipulatives support student  engagement with the new 
skill. Explicitly teaching mathematical language to students  with ASD also 
supports them in understanding new concepts. Strategies to support  reading 
skills include graphic organizers, read-alouds, and vocabulary instruction (So-
lari,  2020). Graphic organizers provide a visual representation of  knowledge 
and can support  the reading comprehension skills of  students with ASD. 
Participating in read-alouds may  help them stay engaged with the content and 
connect new to prior knowledge, while  vocabulary instruction supports the 
clarity of  text (Solari et al., 2020). Many students  with ASD struggle to un-
derstand figures of  speech, so focusing on vocabulary instruction  may assist 
students in understanding new material (Cox & Hughes, 2024).  
	 Although these strategies could improve the quality of  education, chil-
dren with  ASD do not learn the same way and may have preferred learning 
strategies (Bassette et  al., 2019). A research gap still exists in current research. 
Is there a difference in support  needs for boys and girls with ASD? Would 
integrating students with Level 3 ASD have  the same positive outcomes as 
integrating students with Level 1 and Level 2 ASD? The  next chapter will 
present the findings of  this project and recommendations for future  studies.

Chapter 3: Implications 
Introduction 

	 Schools across America are transitioning to an inclusive learning mod-
el while  diagnoses of  Autism Spectrum Disorder (ASD) continue to increase 
(CDC, 2025;  Markham & Jones, 2024). Elementary-aged students with ASD 
are more likely to  perform below grade level in both reading and mathemat-
ics while also demonstrating a  lack of  social-emotional development skills 
in comparison to typically developing peers  (Bullen et al., 2022; Gev et al., 
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2021). General education teachers in the United States  have reported feeling 
unprepared to support the social-emotional and academic needs of   students 
with ASD (Paisley et al., 2023). This study sought to examine how inclusive  
teaching strategies assist elementary-aged students with ASD in developing 
social emotional skills and meeting grade-level math and reading standards. 
The goal of  this  study was to understand how to improve support for the 
social-emotional development  and academic success of  students with ASD. 
	 Chapter 2 examined different inclusive strategies to help students with 
ASD in  their social-emotional development and academic success. Chapter 2 
demonstrated a  need for more research on inclusive education for students 
with Level 3 ASD or severe  disabilities. Chapter 3 includes insights from the 
literature review, discusses practice and  policy implications, and provides rec-
ommendations for future studies.

Conclusions 
	 This project highlighted the importance of  inclusion in supporting 
both the social emotional and academic success of  elementary-aged students 
with ASD. Social  advantages of  inclusion for elementary-aged students with 
ASD include improvements in  emotional expression, emotional regulation, 
and communication (Minuk et al., 2024). In  addition to social-emotional de-
velopment, inclusion also benefits students academically  (Minuk et al., 2024). 
Inclusive education, supported by Vygotsky’s Theory of  Cognitive  Devel-
opment, provides students with ASD opportunities to interact with typically  
developing peers. Vygotsky (1978) believed that students learn through social  
interactions with a More Knowledgeable Other (MKO). Through social in-
teractions with  MKO, students with ASD practice their acquired skills and 
deepen their new knowledge.  Inclusive education provides students with ASD 
the opportunity to build friendships,  learn from their peers, and improve their 
knowledge and skills. 
	 Inclusive education not only benefits students with special needs but 
also  typically developing students (Roldan et al., 2021). The common be-
lief  was that the  behaviors of  students with ASD would negatively impact 
the learning of  typically  developing children (Ahlers et al., 2021). However, 
Roldan et al. (2021) found that  inclusive education improves social-emotional 
and academic learning outcomes for both  children with ASD and typically 
developing children.  
	 Extensive research on teaching strategies is available to support the 
social emotional development of  children with ASD (Barna et al., 2024; Bo-
lourian et al., 2021; Gev et al., 2025). These strategies are built upon Vygotsky’s 
Theory of  Cognitive  Development and emphasize formal and informal inter-
action through play and daily  routines. They focus on forming strong teach-
er-student relationships and fostering  student-student relationships (Barna et 
al., 2024; Bolourian et al., 2021; Gev et al., 2025).  Strategies include estab-
lishing a calming area in the classroom and implementing social  stories as a 
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supplement to the curriculum (Barna et al., 2024; Bolourian et al., 2021; Gev  
et al., 2025).  
	 In addition to strategies to support the social-emotional development 
of   elementary-aged students with ASD, this project also explored strategies 
to support  learning math and reading. Learning math requires the integration 
of  literacy. The use of   explicit vocabulary instruction and the use of  concrete 
and technological manipulatives  may be beneficial in supporting students with 
ASD in learning math (Bassette et al.,  2019; Bouck et al., 2013).  
	 Students need to have adequate coding and linguistic comprehension 
skills when  learning to read (Solari et al., 2020). Strategies must first focus on 
helping students  activate their prior knowledge, followed by repetition, so that 
students can build on new  knowledge and strengthen their understanding. 
Graphic organizers and social stories are  teaching strategies to activate prior 
knowledge. Additional reading comprehension  practices should follow so that 
students retain and improve literacy skills (Bednarz H et  al., 2017; Bethune & 
Wood, 2013; Henbest et al., 2024; Solari, 2022). Although children  with ASD 
often share similar characteristics and need support in similar areas, teachers 
need to build relationships with each of  their students and use their profes-
sional expertise  to determine the best strategies for supporting their students.  

Practice Implications 
	 Implementing inclusive education in schools across the United States 
changes the  way both the schools and classrooms operate from a tradition-
al model of  a teacher centered classroom to a student-centered classroom. 
Research continues to show positive  impacts of  inclusive education and ef-
fective teaching strategies; therefore, it is important  for schools to update 
practices to meet the needs of  diverse learners (Ahlers et al., 2021;  McCloskey, 
2016; Roldan et al., 2021; Zagona et al., 2021). Although inclusive  education 
promotes positive growth in social-emotional and academic development, if   
teachers do not receive adequate training on teaching children with special 
needs, the  results may, instead, harm student learning (Locke et al., 2022). 
General education  teachers do not currently receive enough training on teach-
ing strategies to support the  needs of  students with ASD (Paisley et al., 2023). 
Providing more training on best  practices to general education teachers is 
essential for the success of  inclusive education.  
	 With the increasing number of  ASD diagnoses across the United 
States, teachers  are having at least one student with ASD in their class each 
year, and this number is  climbing (CDC, 2025; Markham & Jones, 2025). 
This requires immediate attention to  support student learning. Schools can 
provide professional development opportunities for  teachers by bringing in 
behaviorists, therapists, and special education teachers to present  best practic-
es to support students in learning social-emotional, mathematical, and reading 
skills. Schools should bring in these professionals at the beginning of  the year 
to support  teachers in setting up their classrooms for all children, including 
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children with ASD. The  professionals can support teachers in establishing 
routines and creating a calming  environment with sensory-rich tools that chil-
dren can use to regulate their emotions  (Barna et al., 2021; Gev et al., 2021).  
	 In addition to offering training before the school year begins, special 
education  teachers, behaviorists, and therapists can provide quarterly presen-
tations to update best  practice strategies. Behaviorists and special education 
teachers can also work  collaboratively and monthly with all general education 
teachers who have at least one  student diagnosed with ASD in their classroom. 
Monthly meetings to support students  with ASD will ensure that teachers use 
the most effective strategies to support individual  needs. The most common 
concern for the inclusion of  students with ASD in the general  education 
classroom is whether or not their behaviors affect their learning experience as  
well as the experience of  the typically developing children in the same class-
room (Ahlers  et al., 2021). Providing monthly support opens opportunities 
for sharing strategies with  general education teachers on managing behavioral 
concerns.  

Policy Implications
	 Universities in the United States should implement more special ed-
ucation  courses for college students seeking a credential to teach elementa-
ry-aged children. On  average, general education teachers complete 1.5 college 
preparation courses on special  education, while special education teachers 
complete 11 college preparation courses on special education (Paisley et al., 
2023). In California, educators are not required to major  in an education-re-
lated field before beginning a credential program (CTC, 2025).  Because of  the 
varying backgrounds educators have before beginning a credential  program, 
college students have different levels of  knowledge on special education  prac-
tices. Adding additional special education courses that teach inclusive strate-
gies for  students with special educational needs, such as ASD, to credential 
programs may be  beneficial in preparing educators to support the needs of  
diverse learners.  
	 In addition to creating policy changes within the college preparation 
for general  education teachers, the allocation of  funding at the federal, state, 
and local levels should  also reflect the needs of  elementary-aged students with 
ASD. Special education funding  is currently based on AB 602, and schools 
receive a portion of  the state and federal funding according to student atten-
dance (Legislative Analyst’s Office, 2021). In addition  to AB 602, Free and 
Appropriate Public Education (FAPE) and the Individuals with  Disabilities 
Education Act (IDEA) ensure that students with disabilities are in the Least  
Restrictive Environment (LRE) to the ”maximum extent appropriate” (Mc-
Closkey, 2016,  p. 1204). When professionals and parents of  children with 
special educational needs  gather during an annual Individual Education Pro-
gram (IEP) meeting and decide the  placement of  the child, schools are obli-
gated to place the child in the LRE, which is  typically the general education 
classroom (McCloskey, 2016). If  professionals and  guardians of  a child with 
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special needs decide that the child must attend a separate  school, the school 
district would be responsible for the cost of  the placement (Legislative Ana-
lyst’s Office, 2021). The cost of  transferring a student with a disability to a pri-
vate  special education school varies; however, on average, the attendance of  
a non-public  school placement for a student with special needs ranges from 
$28,000 to $40,000  annually (Chang, 2019). Instead of  having the schools 
spend thousands of  dollars to place  children with special needs in separate 
schools, districts can use the special education  funding to bring in behaviorists, 
therapists, special education teachers, and any other  professionals necessary 
to provide supports in the LRE. Schools can also use the funding  allocated to 
place children in self-contained settings to provide general education teachers  
with quarterly professional development opportunities and monthly meetings 
with  behaviorists and other professionals.  

Directions for Future Study 
	 A limitation in this literature review is a lack of  studies on teaching 
strategies for  children with severe special educational needs, such as Level 3 
ASD. Children with  Level 3 ASD are more likely to attend separate schools 
and less likely to integrate with  their same-aged and typically developing peers. 
This literature review focused more on  children with mild to moderate ASD 
due to the limited information on children with  severe ASD. Future studies 
should emphasize the impact of  inclusive teaching strategies  specifically for 
elementary-aged children with Level 3 ASD.  
	 Another limitation in this literature review is that it does not explore 
whether or  not gender, cultural, or racial and ethnic differences of  students 
with ASD impact their  social-emotional and academic development. ASD did 
not gain recognition until 1980s, and most research in this literature review 
did not account for these factors, even though  boys are four times more likely 
than girls to be diagnosed with ASD (CDC, 2020).  Steinbrenner (2022) found 
that White students with ASD were far more likely to be  included in general 
education with inclusion than other racial and ethnic categories, such  as His-
panic, Black, and Asian students. Taking these factors into account for future  
studies would benefit students with ASD.  

Summary 
	 This literature review examined the impact inclusive teaching strate-
gies have on  the social-emotional development and academic success of  ele-
mentary-aged students  with ASD. Most elementary-aged students with ASD 
struggle with social-emotional  development and academic success in areas 
such as reading and mathematics (Bullen et  al., 2022; Gev et al., 2025). The 
diagnoses of  ASD continue to increase, and with schools  across the United 
States transitioning to an inclusive learning model of  education, it has  become 
increasingly important to examine teaching strategies to support the needs of   
students with ASD (CDC, 2025; Locke et al., 2021; Markham & Jones, 2024).  
This literature review explored various strategies to support students with 
ASD in  developing social-emotional development as well as mathematical 
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and reading skills.  Strategies such as relationship building, Differentiated In-
struction, and graphic organizers  have yielded positive results (Barna et al., 
2024; Bassette et al., 2019; Bethune & Wood,  2013; Bolourian et al., 2021; 
Bouck et al, Gev et al., 2025; Kerrigan et al., 2021; Rice et  al., 2024; Solari et 
al., 2022). Although many strategies support students with ASD in developing 
social-emotional and academic skills, teachers getting to know their students  
and identifying the best strategies for each child is essential in an inclusive ed-
ucational  setting (Bassette et al., 2019).  
	 Although many strategies have yielded positive results, these strate-
gies will not be  successful in supporting students if  teachers do not receive 
adequate training on how to  implement these strategies (Locke et al., 2021). 
This literature review included practice  and policy changes and identified di-
rections for future studies on the impact of  inclusive  teaching strategies for 
elementary-aged students. With more scholarly works and  improved teacher 
preparation and support, schools across the United States can  implement 
effective inclusive teaching strategies to support all elementary-aged students  
with ASD in meeting social-emotional and academic goals while creating an 
equitable  learning experience for all children. 
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The Impact of  Technology in Early 
Childhood Classrooms on Students’ 

Academic Achievement
Makenna Avila

Abstract
	 Education is constantly adapting to societal changes and implement-
ing new resources to best engage students. Following the COVID-19 Pandem-
ic and the Fourth Industrial Revolution, classrooms worldwide have adopted 
new teaching practices with an emphasis on technology implementation. The 
increased use of  technology in preschool classrooms to college lecture halls has 
caused a subsequent increase in research on how technology impacts student 
achievement and engagement. This research study examined the technological 
impact on student academic achievement in early childhood classrooms. The 
implementation of  technology and different digital devices’ use and impact 
on student academic achievement, cognitive development, and motor devel-
opment was examined in this study. Findings revealed that technology im-
plementation in the classroom helped improve motivation, engagement, and 
gave students more opportunities to display their level of  understanding in 
various virtual and/or digitally supported assignments. New technology re-
sources were also found to support students in their computing skills, improve 
collaboration, and higher-order thinking skills. However, the overuse of  tech-
nology in the classroom has also been shown to cause motor development 
delays, emotional regulation problems, and language delays in students due to 
the overstimulating content. 

Chapter 1: Introduction to the Project
Background

	 Following the Fourth Industrial Revolution and the COVID-19 Pan-
demic, education has shifted with classrooms of  all ages and demographics 
worldwide increasingly adopting educational digitally-based tools to create 
“high-quality” educational experiences (Paul et al., 2023). School districts have 
implemented various technologies into classrooms in an effort to support di-
verse learners. These changes in technology are also intended to adequately 
prepare students for a society that has become digitally based. Students will 
now enter a workforce that is centered in a variety of  technological systems. 
To be prepared for this new era of  society, students must learn how to use 
and interact with new technology. Common technological tools now found in 
classrooms include: Chromebooks, tablets, interactive whiteboards, and smart 
TVs. With society shifting to become more technologically centered, and de-
pendent on technological tools such as information systems and the spread of  
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automation, having access to these tools can be vital to developing an effective 
and well-rounded education.  In a study on the changes in the diversity and de-
velopment in recent years classrooms, traditional classroom styles of  learning 
with pen and paper have been found to fall short of  providing effective, stu-
dent-centered learning environments for most students (Haleem et al., 2022). 
Providing an educational experience that is high-quality and equitable for all 
learners in modern-day classrooms requires educators to adopt technologi-
cal-based teaching practices alongside the daily use of  educational technology 
for their students. Especially in a post-COVID-19 educational environment, 
having not only accessibility but comfort in using technology has proven to be 
pertinent to conducting lessons of  all kinds. A study conducted by Gray and 
Lewis from the Institute of  Education Sciences (2021) found that, in the 2019-
2020 school year, over 80% of  public schools nationwide provided all students 
with access to a computer for academic use.
	 Educational technology is beneficial in early childhood education 
classrooms as it provides opportunities for educators to adopt student-cen-
tered pedagogies that cater to diverse learning styles and better connect with 
the new generation of  digital natives, a name given to students who have been 
raised surrounded by various technological tools (Criollo et al, 2021). Technol-
ogy in the classroom enables students to receive personalized learning path-
ways, granting them autonomy over their learning. Student autonomy has been 
shown to encourage self-directed learning that can establish life-long learning 
strategies. (Kalyani, 2024). Early childhood education is a period that is crucial 
for children’s development and learning. The childhood experiences that occur 
from birth to age eight can have a profound impact on brain development. Es-
tablishing a foundation of  support and positive experiences during this devel-
opmental period is crucial for future learning, and overall development as an 
individual (North Carolina Department of  Health and Human Services, 2019). 
Educational environments are designed to serve and assist in this matter, by 
teaching students in their core developmental years lessons in intellectual and 
social skills. Implementing new technological tools into early elementary class-
rooms has been found to improve problem-solving skills, metacognitive skills, 
creativity, and social skills (Liu et al., 2023). Establishing a strong understand-
ing of  foundational skills such as problem-solving and creativity can improve 
long-term academic success as students will be able to better approach com-
plex high-level thinking problems. Higher creativity and strong problem-solv-
ing skills allow students to approach their learning in non-traditional ways, 
creating a learning environment that suits their needs and motivates them to 
gain a better understanding of  their learning objectives. 
	 The integration of  technology in the classroom has become normal-
ized in education in recent years. However, there is a limited understanding of  
how best to use these new tools in early childhood education (Liu et al., 2023). 
As a result of  the rapid growth in the use of  technology, many teachers were 
thrust into new curricula using digital tools. Teachers have not been adequately 
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trained in how to best use these new tools as a primary mode of  instruction, 
creating the issue that this new technology is not being properly integrated into 
educational environments. Teachers are now expected to not only understand 
how to use new technologies themselves but also use them with enough pro-
ficiency to teach their students how to properly utilize these tools, as well as 
continue to teach state-adopted curriculum standards. The lack of  training in 
this area has increased teacher burnout which negatively impacts teacher-stu-
dent relationships and the overall school environment (Bourlakis et al., 2023). 
A positive school environment for both teachers and students is necessary for 
academic growth because it contributes to classrooms feeling safe, welcoming, 
and comfortable. Educators worldwide are also faced with the obstacle of  
implementing technology into the classroom without fully understanding the 
developmental impacts of  these new tools on young students. Due to techno-
logical tools only becoming commonplace in classrooms in recent years, there 
has been limited research on the long-term effects of  technology in class-
rooms. However, research found increased screen exposure at a young age 
can influence cognitive development and attention span, key factors in young 
children’s learning (Karani et al., 2022). 
	 Education is entering an unprecedented era, and the implementa-
tion of  technology has been shown to be necessary for students to receive 
a well-rounded academic experience and prepare them for a digitally-based 
society. However, there are many unknown impacts on student learning and 
well-being with the integration of  technology into daily instruction. Techno-
logical safeguards are also needed to protect students from the negative effects 
of  the overuse of  technological tools. 

Statement of  the Problem
	 Following the COVID-19 Pandemic and recent technological advance-
ments, schools shifted focus away from traditional pen-and-paper teaching 
practices to a more technologically centered approach. Haleem et al., (2022) 
stated that digital technologies and the implementation of  these technologies 
in classrooms have become essential to ensure that classrooms are inclusive 
and high quality, effectively engaging with increased levels of  learning for all 
students. However, a problem arises, as little is known about the impact of  
the daily use of  technology on students’ academic performance, such as their 
grades and performance on assessments. Across the nation as well as across all 
elementary grade levels, reading and math scores have decreased compared to 
pre-Pandemic scores (Crone et al., 2023). Following the Pandemic, education 
needed to reframe and revise traditional teaching methods to adapt to the new 
reality of  hybrid schooling and address the declining reading and math scores 
that followed the Pandemic. Despite the need to review and update traditional 
teaching practices, educational technology is still a new tool being implement-
ed in classrooms. This newness does result in limited research on the long-
term effects of  its use in the classroom. Educators are aware that establishing 
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foundational skills in early childhood education, such as phonemic awareness 
or number sense, is crucial to students’ future academic success.
	 Educational technologies have been implemented into the classroom 
to help address the lowered assessment scores and better support students in 
their learning. Some educators have assumed that the new generation of  digital 
natives are comfortable with and are supported in their learning using technol-
ogy as individuals who have only ever known a life surrounded by digital tech-
nology (Criollo et al, 2021). Technology use increases the amount of  student 
data and student responses to assessment and assignments that are collected. 
The increased data collection gives opportunities for teachers to vary assess-
ment and assignment options for students based on their needs. This also 
allows teachers to increase scaffolding in student learning based on the data 
technological tools collect on student work. However, not all early education 
students can differentiate between utilizing technology such as tablets, or in-
teractive screens from play and their learning. Teachers are expected to instruct 
students on the proper use of  technology in the classroom, in addition to state 
curriculum standards, while also abiding by health organization guidelines on 
young children’s screen time limits. 
	 As more technology is incorporated into daily teaching, more obsta-
cles arise. The impact technology has on cognitive function for early childhood 
education students is unknown. Technology and screens have been found to 
create distractions and limit attention spans in children of  all ages (Mupulla et 
al., 2023). It is also unknown what increasing tablet and computer use will do 
to young children’s motor skill development. As students use fewer traditional 
assignments and tools such as paper, pencils, and scissors, it is unclear how 
they will develop fine motor skills. A lack of  motor skills can impact not only 
academic success but also create physical obstacles for students.

Purpose of  the Project 
	 This project aims to reveal the impact of  technology implementation 
in early childhood education classrooms on student learning and grades as 
assessment results. This research project will explore the long-term impact 
of  technology on student academic achievement in primary education. In the 
past few years, technology implementation in early childhood classrooms has 
increased threefold (Paul et al., 2023). This increase in technology use largely 
follows the COVID-19 Pandemic that forced schools to adapt to hybrid or 
online formats as well as combat the decreased assessment scores. The aca-
demic schools’ years following the Pandemic resulted in lower test scores in 
reading and math nationally (Crone et al., 2023). To address lower test scores 
and engage with students’ learning, educational technologies were implement-
ed in classrooms. As technology continues to become increasingly prevalent in 
daily instruction, educators are exploring academic impacts, both positive and 
negative, on students in their academic performance and achievement. 
	 A gap in the research exists in evaluating and understanding the long-
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term effects of  technology in primary education classrooms (Gentile et al., 
2023). This research project explores the long-term impact of  technology on 
academic achievement in daily classroom instruction by researching the imple-
mentation of  technology in early education. This project examines multiple 
factors that could impact student academic achievement while using technolo-
gy in their daily learning. In Chapter 2, the Literature Review, explores studies 
on the academic performance of  primary education students who utilize tech-
nology in their daily instruction compared to students who do not use tech-
nology, or as frequently. A review of  the literature will also examine the impact 
technology has on the cognitive and motor development of  young children. 
A significant amount of  research targets the implementation of  technology in 
secondary school or higher education however, early childhood reach is lim-
ited and it is the crucial developmental stage. This study will also explore the 
long-term effects of  technology on academic achievement in early childhood 
classrooms by examining technology implementation from preschool to sec-
ond grade. 

Theoretical Framework
	 The theoretical framework that will guide this research project is the 
Multimedia Learning Theory in the book Multimedia Learning (Mayer, 2021). 
The theory of  Multimedia Learning is that multimedia instruction or utiliz-
ing words and visual aids helps foster and support learning (Mayer, 2021). 
The research conducted in this project will examine multimedia instruction 
and learning using technology. Specifically educational technology as seen in 
the classroom used to present different learning objectives such as connecting 
words and pictures through videos, online games, slideshow presentations, and 
other various visual aids. Mayer (2021) suggests educators follow three princi-
ples for digitally-centered multimedia learning to be successful and not cause 
cognitive overload in students. 
	 The three principles of  Multimedia Learning Theory to prevent cog-
nitive overload are the segmenting principle, the pretraining principle, and the 
modality principle (Mayer, 2021). The segmenting principle approaches teach-
ing by breaking learning objectives into smaller manageable pieces to under-
stand. The pretraining principle is teaching vocabulary and key concepts prior 
to a longer lesson. Finally, the modality principle focuses on the incorporation 
of  text, media, and auditory scaffolds to foster learning and avoid mental over-
load (Mayer, 2021). Using technology in a manner that follows each principle 
allows students to enter essential processing, a mental process that focuses on 
establishing essential learning material in students’ working memory. Through 
each principle students are supported in their generative processing, the men-
tal process of  creating coherent structures and prior knowledge connections, 
allowing them to better understand learning objectives, and demonstrate high-
er academic achievement (Mayer, 2021).
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Definition of  Key Terms
	 The following key terms will be used throughout this research project 
as the implementation of  technology in daily instruction in early childhood 
classrooms is explored. 
	 Artificial intelligence (AI): Computer systems that can perform com-
plex tasks and simulate human reasoning, creation, and decision-making (May, 
2024).
	 Cognitive Development: The growth of  thinking processes such as prob-
lem-solving skills, reasoning skills, and creativity (American Psychological As-
sociation, 2018).
	 Digital Natives: Individuals who have only lived in a society with digital 
technology and are comfortable with using various technologies (Criollo et al, 
2021).
	 Early Childhood Education: Early childhood education includes pre-
school to second grade.
	 Flipped Classroom: An instruction practice that blends online learning 
with in-person instruction (Carstens et al., 2021).
	 Motor skills: The body’s ability to perform various tasks and move-
ments, either small movements or large physical movements (Adolph & Hoch, 
2020).
	 Multimedia: Multimedia learning is learning through the combination 
of  words and pictures through various styles of  presentation (Mayer, 2021).
	 Technostress: High anxiety and stress brought on by the use and imple-
mentation of  technology in daily life (Alam & Mohanty, 2023).

Summary
	 Following the COVID-19 Pandemic, academic performance on as-
sessments has declined in both reading and mathematics (Crone et al., 2023). 
The Pandemic and continued increase of  technological development in the 
world have forced classrooms to adapt and incorporate various technological 
tools into the classroom and everyday instruction. This new digitally driven 
reality has created a need to address how technology is impacting early child-
hood education classrooms and student learning. To address continuously fall-
ing assessment scores in both math and reading, as well as to properly prepare 
students for a world that is run by technology, educators have adopted mul-
timedia learning approaches. Multimedia Learning Theory is an instructional 
practice that fosters better student engagement and learning through using in-
struction that combines words and various visual aids (Mayer, 2021). Technol-
ogy in the classroom that follows multimedia learning practices can support 
learning foundational skills in primary education classrooms, thus supporting 
students in achieving learning outcomes. Multimedia learning is necessary for 
implementing technology use in the classroom, as it guides teachers in using 
digital tools efficiently and effectively. Students using the Theory of  Multime-
dia Learning can gather data that can address the gaps in the literature for how 
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daily technology use affects early education students, their learning, and devel-
opment. This research project examines the impact of  technology use in early 
childhood education classrooms by researching the effect of  technology on 
academic achievement, cognitive, and motor development in primary school 
children. 

Chapter 2: Review of  Related Literature
Introduction

	 Following the fourth industrial revolution and the societal shift to a 
technologically- centered lifestyle, education has entered a new era of  digi-
tally-driven learning, changing the way teaching and classroom management 
is now approached (Alam & Mohanty, 2023). In the past five years, due to 
changes imposed on schools as a consequence of  the Covid-19 Pandemic, as 
well as societal demands, education has drastically evolved in terms of  technol-
ogy implementation in daily instruction practices. Assessment scores have de-
creased following the Pandemic and have not fully recovered to pre-Pandemic 
assessment scores, but technological tools can better engage students and help 
in achieving an understanding of  the retention of  classroom instruction in 
students (Crone et al., 2023). 
	 Following the Pandemic, the increased advances and reliance on edu-
cational technology have led classrooms to adopt more digitally focused teach-
ing practices (Kalyani, 2024). As technology continues to become more preva-
lent in classrooms, educators have begun evaluating the benefits of  digital tools 
in the classroom on student achievement, as well as evaluating the hindrances 
these tools may cause (Liu et al., 2023). Reimann and Aditomo (2020), revealed 
that students who engage with learning games and content of  this nature that 
connects higher-level thinking as well as surface-level understanding develop 
a better grasp of  learning objectives. However, these games also have the po-
tential to be a hindrance to both educator and student when it comes to the 
appropriate level of  screen time within the classroom setting. 
	 With the use of  technology, educators can create lessons and activ-
ities that utilize a multimedia approach, by combining videos, pictures, and 
graphics alongside the definitions and words of  the various learning objectives 
that are being targeted. Using Mayer’s (2021) Cognitive Learning Theory of  
Multimedia Learning with a focus on academic achievement in early childhood 
education classrooms it can be better understood how technology use and 
multimedia instruction impacts education. Multimedia Learning is learning and 
instruction that combines visual aids with words. These visual aids can be used 
through pictures, graphics, videos, or models.  

Academic Performance with Technological Aids
	 Educational institutions have adopted various digital resources and 
tools with the intent of  better engaging with students, and properly preparing 
them for the modern digital workforce they will enter after their academic 
experience is complete. With technological advancements becoming more in-
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tegrated in everyday life, students at a young age are becoming more adept 
with different devices, which can be beneficial in a learning environment. The 
use of  digital tools has been implemented into daily classroom instruction as a 
way to further familiarize and develop technological literacy in students. These 
tools have also shown to increase assessment scores and understanding of  
various learning objectives. Technological tools have expanded the gamifica-
tion of  lessons in early childhood education classrooms, which better engages 
students in learning, allowing for higher retention of  information (Manire et 
al., 2023). The resources technology offers educators has increased student 
independence, increased the collection of  student data, as well as improved the 
assessment process in the classroom.
Technology Integration in Daily Instruction
	 The use of  technology in daily instruction in primary schools has 
greatly increased in the past five years to better engage and accommodate a 
new generation of  learners (Carstens et al., 2021; Gray & Lewis, 2021). Class-
rooms worldwide have adopted technology such as AI, laptops, tablets, inter-
active whiteboards, and various assistive tools into daily instruction practices 
(Su & Weipeng, 2022; Su & Zhong, 2022). These tools are used to scaffold 
new and previously learned learning objectives throughout daily instruction. 
New pedagogies have also been developed and adopted to create the most ef-
fective teaching practices that utilize new educational technologies. These new 
pedagogies approach teaching through play-based learning, emphasizing the 
importance of  social inclusion and collaborative learning (Manire et al., 2023). 
There are many technological tools to gamify lessons and assist students in 
gaining knowledge as well as developing a deeper understanding (Dittert et al., 
2021; Marsh, 2021; Mayer, 2021). Researchers have also found that to provide 
a well-rounded learning environment for students, technology must be incor-
porated into their instruction (Alam & Mohanty, 2023; Haleem et al., 2002). 
With technology now such an integral aspect of  how society functions, it is 
important for classrooms to be able to integrate tech well. To better prepare 
students for the workforce, it has become vital that they are properly trained 
and are taught a healthy way to interact and use digital tools in their studies and 
work (Carstens et al., 2021). 
	 Higher levels of  technology implementation in the classroom have 
been the response by educators to the new era of  the workforce and societal 
reliance on technology. Educational technology has numerous applications in 
the classroom. A variety of  technologies were first implemented in special ed-
ucation classrooms. In these classes, it was found that the technological tools 
were able to be more efficiently implemented into curriculum than in general 
education classrooms. This is due to the use of  assistive technology in the 
special education classrooms which was able to support students in their work 
and in expressing themselves. This could look like text tools, tablets that al-
low students to communicate, digital visual aids, or auditory aids (Paul et al., 
2023). Early education classrooms have adopted technological tools to assist 
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with language development and mathematics instruction. According to Su and 
Weipeng (2022), new AI technologies have been implemented into early child-
hood education classrooms to create lessons that are tailored to students and 
their needs in relation to their language and reading development as well as 
their understanding of  different mathematical concepts. AI tools in classrooms 
are also used to assess students through diagnostics that adapt questions based 
on student responses and demonstrated knowledge. This technology is used 
to improve language development (Su & Weipeng, 2022). Interactive white-
boards, interactive digital lessons, and digital visual aids are used throughout 
daily instruction to scaffold learning objectives, and differentiate instruction 
(Outhwaite et al., 2023). 		
	 Despite technology’s goal of  increasing assessment scores and im-
proving overall student understanding of  formative learning objectives, state 
testing scores across the country have continued to fall below assessment 
scores prior to the COVID-19 Pandemic even with increased use of  technol-
ogy in daily instruction (Gray & Lewis, 2021). It is crucial that educators, ad-
ministrators and schools continue to evaluate which technologies will benefit 
student learning and development. Su and Weipeng (2022), found that tangible 
technological tools implemented in the classroom are effective in increasing 
engagement and motivation, which in turn improves overall student learning; 
however, the ongoing effects of  technology implementation at high levels in 
early childhood education classrooms remain unknown. There is still limited 
research on the long-term impacts of  increased technology use in the class-
room due to much of  it being newly developed within the past five years. De-
spite better engagement and motivation in the classroom, assessment scores 
continue to fall, rather than increase (Grey & Lewis, 2021). These lower test 
scores could have been influenced by higher rates of  anxiety found in the new 
generation of  students, as well as the decreased attention spans found within 
this new generation of  students.
Technology Support in Academic Achievement 
	 As classrooms shift towards a more technologically centered instruc-
tional approach, teachers and students have explored untraditional methods 
of  learning various objectives and foundational skills. Utilizing technology in 
the classroom has given students autonomy over their learning like never be-
fore. According to Haleem et al. (2022), students have been able to shape their 
learning through various digital applications that help them express their areas 
of  interest as well as areas requiring further support. This sense of  autonomy 
over their learning has been found to increase engagement in the classroom 
as well as motivation, as students have displayed higher levels of  motivation 
and enjoyment when their voice is heard in the classroom (Carstens et al., 
2021). Students who are digital natives or children who have grown up sur-
rounded by digital technologies have shown ease in their learning and in the 
classroom when they are able to use various technologies. Mobile devices that 
teach learning objectives through videos, games, interactive practices, and digi-
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tal books have been shown to better engage students and grow their academic 
skills (Criollo et al., 2021). Students have also been allowed to demonstrate 
their understanding on different learning objectives through assignments and 
assessments that are conducted through various digital platforms instead of  
traditional pen-to-paper assignments. Digital presentations, voice-to-text as-
sistive applications, and AI adaptive assessments have been implemented into 
classrooms to allow students to be both formally and informally assessed. Stu-
dents who may have previously performed poorly on summative assessments 
are now offered different formats in which they can demonstrate their knowl-
edge on a chosen subject (Liu et al., 2023; Outhwaite et al., 2023). Technology 
scaffolds and interactive digital tools have also been found to increase col-
laboration and problem-solving skills between peers as they are able to work 
together to complete various online assignments. The gamification of  lessons 
through digital resources has also been found to improve overall student en-
gagement and students’ ability to demonstrate their understanding of  what 
they learned through dialogue with their educator and peers (Kaylani, 2024; 
Timotheou et al., 2023). 
	 Digital tools and technologies have allowed teachers to gain a better 
understanding and more resources to teach various learning objectives. Digital 
technologies have also served to support teachers in becoming better equipped 
to address all student needs, as they can use online resources to create scaf-
folds, extended lessons, and reviews with these new tools (Haleem et al., 2022). 
The increased number of  resources, tools, and aids that can be implemented 
in the classroom has allowed teachers to individualize lessons for students 
while increasing the teachers’ ability to directly instruct students, as their lesson 
planning time has reduced with the aid of  technology (Haleem et al., 2022; 
Timotheou et al., 2023). This individualization of  lessons has been found to 
be effective with neurodivergent students and students in special education 
classrooms. Technology has opened many paths to success for special educa-
tion students, or students who require Individualized Education Plans (IEPs). 
Digital technologies and touch screen tablets allow students with physical dis-
abilities alternatives to creating and completing assignments that they may not 
have been able to complete prior to the introduction of  technology in the 
classroom (Wen & Walters, 2022). Gunnars (2024) asserted that some digital 
programs grade and evaluate students as they complete their work. Various on-
line programs have also been created to support special education classrooms, 
offering scaffolded and modified lessons that target areas of  struggle while 
maintaining a high level of  academic rigor for these students. Technology has 
also been found to improve overall school communication, which supports 
academic achievement in students. With the aid of  technology, teachers can 
grade, sort, and evaluate students’ work at a faster pace. Haleem et al. (2022) 
reported that, with the assistance of  digital tools, teachers can assess students 
more quickly and accurately, allowing them to provide support, reteach, or 
review specific students’ requirements to achieve academic success. 
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Technological Impacts on Grades and Assessments
	 Faster evaluation of  student work has served as a preventative mea-
sure in addressing students’ areas of  struggle before students fall behind in 
their learning, leading to higher levels of  academic achievement. During the 
Pandemic, technology was used as a necessity for teachers to instruct their 
students, but following the Pandemic, the view and use of  these applications 
shifted to a resource that can target student learning to improve grades and 
assessment scores (Carstens et al., 2021). Educational technology is now an es-
sential resource for teachers to utilize in the classroom to teach state standards 
and diagnostic standards. The California Department of  Education estab-
lished guidelines on integrating various technological tools into daily instruc-
tion in the most effective manner (CDE, 2021). This is in an effort to relegate 
the amount and form of  technology in classrooms as well as address falling 
standardized test scores across the state (CDE, 2021). Studies have shown 
that utilizing mobile devices and different technologies in the classroom blurs 
the lines between formal and informal assessments. This blurring of  lines has 
allowed students to feel less pressure, better engaged, and, in turn, better per-
form on various assessments (Alam & Mohanty, 2023; Criollo et al., 2021). 
Despite the benefits of  increased engagement and motivation for early literacy, 
reading levels continue to fall below those of  previous academic years. Nation-
wide reading and math scores have been lower than scores before the Pandem-
ic (Crone et al., 2023). The falling literacy rates have negatively impacted other 
subjects outside of  literacy. Crone et al. (2023) revealed that students who do 
not develop foundational skills such as phonemic awareness or number sense 
by the time they finish second grade will continue to fall behind their peers as 
they continue their overall education. 
	 Assistive and educational technology has been found to be more ben-
eficial to some students than others (Paul et al., 2023). Studies analyzing the 
impact technology has on assessments and academic performance revealed 
that some students presented no academic difference when using digital tools 
compared to students who did not use technology in their daily instruction 
(Paul et al., 2023). The lack of  improved assessment scores calls into question 
the validity of  various educational technologies. Although digital resources in 
the classroom increases initial motivation in learning, it may not be as effective 
in long-term retention of  information. Educational technology continues to 
grow and develop rapidly. As these new technologies are incorporated into 
the classroom and daily instruction, educators must evaluate the benefits of  
student learning and how to effectively use these tools. 

Technology’s Impact on Cognitive Development
	 Educational technology has large impacts on the cognitive develop-
ment of  children from birth to the age of  eight years old (North Carolina 
Department of  Health and Human Services, 2019). New digital resources 
have been adapted into educational environments to introduce new ways for 
students to interact with the lesson plans and one another. These technolo-
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gies have shown to help young students build upon their collaboration skills, 
language development, and high-order thinking skills. However, there are still 
problems that can arise with the integration of  digitally based learning mate-
rials into classroom instruction due to the dangers of  overuse. Overuse of  
technology, especially at a young age, has been shown to be overwhelming, and 
a cognitive burden (Karani et al., 2022). If  technology is brought into the class-
room to an excessively high degree, it poses the risk of  impeding a student’s 
development rather than supporting it. 
Early Childhood Cognitive Development
	 Panjeti-Madan and Ranganathan (2023) found that regardless of  tech-
nology implementation in the classroom, early childhood education is a vital 
period for young students due to the importance of  this cognitive develop-
mental time. The brain and mental development for children between birth 
and eight years old is crucial because it establishes the brain’s architecture and 
prepares the child for lifelong learning (North Carolina Department of  Health 
and Human Services, 2019).  The formative experiences of  young children, 
positive or negative, have an immense impact on how a child will continue to 
develop, as well as impact their ability to have high levels of  cognitive function. 
Children in this stage undergo rapid brain development, which emphasizes 
the importance of  what children are exposed to as they mature mentally. As 
classrooms shift to adopt a more technological approach to daily instruction, 
it is important to monitor the use of  technological tools to ensure it is used to 
bolster positive formative experiences (Gray & Lewis, 2021). Utilizing technol-
ogy in this way can increase higher-level thinking among young students. 
Technological Benefits for Cognitive Development
	 The integration of  technology in early childhood education class-
rooms has become more prevalent in recent years as it has shown to better 
support and engage students in their learning. Educational technology and 
digital devices can create more equitable environments for students as they 
allow students to demonstrate their knowledge in untraditional ways while at 
the same time, receiving faster evaluations on their work (Haleem et al., 2022). 
Students who have autonomy over their learning demonstrate a better under-
standing of  learning objectives. New educational technologies allow teachers 
to cater to all learning styles and needs by designing activities that are more 
diverse and engaging, offering students the chance to complete assignments 
that they better connect with (Kalyani, 2024). According to Bedford et al. 
(2016), technology has become more popular in early education classrooms 
due to its benefits to language development and computing skills. Gath et al., 
(2023) found that young children benefit from taking part in read aloud activ-
ities. By hearing different stories from different speakers, young children are 
able to grow in their language development by being exposed to new vocab-
ulary and growing in their phonemic awareness (Gath et al., 2023). Assistive 
technology now allows students to use tablets, digital readers, or computers to 
read stories, assignments and tests aloud to them. This has helped students in-
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teract with different tools and formats to grow in their language development. 
Technology also increases the variety of  content exposed to young students. 
This benefits language development as they can access media that will produce 
different reading or auditory content that addresses different subjects, cultures 
and traditions students may not otherwise have access to prior to the introduc-
tion of  digital resources in the classroom. This exposure to new subject mate-
rial expands young students’ vocabulary as well as strengthens their awareness 
of  different sentence structures (Bhutani et al., 2024). The implementation 
of  computing technology in early childhood classrooms has been found to 
improve problem-solving skills, metacognitive skills, as well as creativity and 
linguistic skills (Liu et al., 2023). 
	 New educational technologies can also increase student interaction 
with various science, technology, engineering and Math (STEM) fields and 
subjects. Students who interact with technology related to these fields and 
become familiar with computing and problem-solving skills at a young age 
have shown increased motivation and participation in various STEM fields 
(Liu et al., 2023). Establishing computing and problem-solving skills at a pri-
mary level assists students in becoming more technologically adept and devel-
oping their higher thinking skills. Liu et al., (2023) found that these skills will 
be beneficial to them as they continue to grow in their academic experience, 
and as technology takes even more complex forms in society. Technology has 
also opened the doors to gamifying lessons that target key learning objectives. 
Timotheou et al., (2023) discovered that the gamification of  lessons helps 
improve motivation and literacy skills through the rules and regulations of  
various learning games. Digital games have also been found to help develop 
problem-solving, collaborative learning, and encourage higher-level thinking 
skills (Bedford et al., 2016; Criollo et al., 2021; Timotheou et al., 2023). Skills 
such as problem-solving and collaboration are integral to creating a foundation 
for learning. Establishing them through technology as key components in early 
childhood education gives students solid building blocks to continue to build 
from within many subjects.
Technological Impacts on Cognitive Development
	 Despite the benefits of  introducing technology into early childhood 
education classrooms, Karani et al. (2022) and Bhutani et al. (2024) asserted 
that there are negative impacts that these assistive tools may have on young 
students and their mental health with the risk of  overexposure to technol-
ogy. The American Academy of  Pediatrics (AAP; 2025) has created health 
guidelines for screen exposure for children in early childhood years. The AAP 
(2025) and Panjeti-Madan and Ranganathan (2023) asserted that most children 
are overexposed to various technologies and exceed the recommended tech-
nology use time to prevent cognitive delays. Children’s learning videos, visual 
aids, and digital programs have become identified by bright colors, fast-paced 
content, and large characters. These characteristics have been found to be cog-
nitively burdening children, causing cognitive developmental delays (Karani et 
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al., 2022). The fast-paced content and bright colors can be overstimulating for 
young children, preventing them from absorbing or comprehending the mate-
rial. Bhutani et al. (2024) asserted that children who are continuously exposed 
to “baby education” videos have shown delays in vocabulary and language 
development as they only know the language that is deemed child-friendly, and 
do not understand language that is outside of  this form of  media. 
	 The frequent use of  passive activities such as watching videos has also 
negatively impacted the classroom and been found to hinder children in their 
cognitive development (Gath et al., 2023). Increased use of  technology of  this 
nature in the classroom takes away vital moments of  communication between 
teachers and students, reducing the quality and quantity of  conversations in the 
classroom. Restorative practices such as morning meetings and collaborative 
learning moments in the classroom have shifted from being a practice com-
pleted between actively engaging students in-person to activities completed 
through devices (Muppalla et al., 2023; Paul et al., 2023). The reduced number 
of  conversations in the classroom due to the use of  digital technology has 
led to an increase in unregulated emotions in young students. Students who 
spend more time using digital technology or devices with screens have fewer 
formative conversations with adults, causing their inability to properly express 
themselves or communicate their emotions (Gath et al., 2023). The inability to 
regulate emotions in the classroom has increased the number of  outbursts and 
disassociated moments for young children negatively impacting their learning 
and development.
	 The introduction of  technologies in the classroom has provided a new 
range of  distractions for young students. Screens, tablets, and computers have 
allowed students access to content and material that is outside of  the learning 
goals. While separate technology has been created to attempt to limit and reg-
ulate the content available, it can only be monitored so much. Having access to 
digital resources has been shown to be distracting for students, allowing them 
to easily defer from completing their work (Kalyani, 2024). Screen use is rec-
ommended to stay under an hour for children in early childhood ages; howev-
er, with technology use at home being an uncontrolled variable, it is impossible 
to accurately limit screen use to the appropriate time frame within a classroom. 
There are children exceeding the recommended screen time guidelines recom-
mended by public health organizations in varying degrees. The overexposure 
of  screens has been found to reduce attention spans, create behavioral prob-
lems, and developmental delays (McArthur et al., 2022). Excessive exposure to 
screens and digital devices has also been found to impact executive function 
and working memory in young students. Adolescents who use technology daily 
have been reported to have lower attention spans, lower executive function, 
the inability to multitask, as well as a weaker ability to process and integrate 
information (Muppalla et al., 2023). Technological devices have become like 
security blankets or other comfort mechanisms for children. Children with 
higher screen-time use have been found to be unable to emotionally regulate 
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themselves without a technological device (Ponti, 2023). Paramita et al. (2023) 
asserted that this inability to emotionally regulate has led to higher amounts 
of  anxiety and depression found in young children. As educators continue to 
implement digital resources into the classroom, they must continue to evaluate 
the negative impacts these tools may have on the cognitive development of  
their students. Educators everywhere will be responsible for ensuring these 
tools are utilized in a developmentally appropriate manner.

Technology’s Impact on Motor Development
	 Classrooms worldwide have shifted away from traditional assignments 
that utilize writing utensils, paper, scissors and glue instead adopting digital ap-
proaches to classwork and assessments. The shift to a more digital classroom 
experience has changed how young students develop motor skills in their daily 
instruction. The physical habits children establish in early childhood have been 
found to continue on in adolescence and adulthood. Physical movement and 
the ability to use various motor skills has been found to impact students’ ability 
to retain information and emotionally regulate in and outside of  the classroom 
(Paramita et al., 2023). As digital devices are more heavily utilized in primary 
education classrooms, students are less exposed to activities that have been 
used in the past to further develop and refine motor skills. 
Early Childhood Motor Development
	 Early childhood development not only involves the growth of  cogni-
tive skills, but also the growth of  motor skills and physical proficiency. Motor 
skill development can be defined in three different stages: motor learning, 
motor control, and motor development, which all deal with the ability to send 
neural signals to successfully perform a physical response or behavior in the 
body (Beach et al., 2023). In early childhood development, young children 
build their fine and gross motor skills. Fine motor skills are the skills that utilize 
smaller muscles in the body and tend to focus on building small movements 
and hand-eye coordination. Gross motor skills utilize larger muscles and focus 
on larger body movements (Cava et al., 2022). Benda et al. (2023) asserted that 
physical activity in early childhood development is crucial for young children 
to gain physical dexterity, coordination, and overall body development. The 
activity levels young children demonstrate during early childhood development 
establish patterns of  lifelong behavior, whether that involves a high level of  
physical activity throughout adolescence and adulthood, or more sedentary 
behaviors. Motor development, and the ability to attain physical proficiency 
to take part in active behaviors, has been shown not only to help physical de-
velopment but also contribute to cognitive development and social-emotional 
development (Benda et al., 2023). As more technology has been implemented 
into daily schedules and life, the development of  motor skills and opportuni-
ties for physical activity have decreased for children. There are technologies 
being developed and introduced, however, that are designed to build upon 
these skills and create more opportunities for physical development.
 



48

Technological Benefits for Motor Skill Development
	 The use of  technology in early childhood classrooms has significantly 
increased in recent years. There are benefits these tools have on cognitive and 
academic development, but motor development is often overlooked. Touch 
screen tools have made it easier to access as well as have increased the use of  
fine motor skills in young children as the learning games that children are of-
ten found using help improve finger and hand dexterity (Bedford et al., 2016; 
Bossavit & Arnedillo Sánchez, 2023). Physical education teachers have report-
ed the benefit of  various digital exercise tools to use in early childhood classes 
as they can expand the lessons, games, and movement they incorporate in 
curriculum with the use of  these tools. This has been shown to bridge the 
gap between digital native students and unfamiliar physical movements. These 
tools also help connect physical movement with other subject matters that stu-
dents are learning, which has established stronger motivation to participate as 
students feel more connected to the learning material (Doncheva et al., 2021). 
Increasing movement and developing gross motor skills have been found to 
improve overall health in young adolescents. The development of  motor skills 
is imperative to children’s overall development and sets a precedent for their 
academic future. Katagiri et al. (2021) found that early motor difficulties in 
preschool children contributed to lower academic performance and more so-
cial-emotional behavior problems. 
	 Educational technology is extremely beneficial to neurodivergent 
learning, as it can target specific needs for neurodevelopmental learning (Paul 
et al., 2023). Neurodivergent learners have been reported to have more dif-
ficulties developing fine and gross motor skills, resulting in poorer academic 
performance and higher emotional instability (Katagiri et al., 2021). New tech-
nology allowed lessons to be physically interactive, gamified and collabora-
tive, which has shown to better target the needs of  non-traditional learners, 
including neurodivergent students, helping them to develop their motor skills, 
and better retain information (Unheim, 2022). New classroom technology has 
also been shown to increase students’ independence, allowing students to ex-
plore their learning in a new interactive manner. Technology in the classroom 
encourages students to take charge of  their learning. Timotheou et al. (2023) 
found that gamification is an effective way to help children develop and learn. 
Students who take part in digital play, or play that is interwoven with various 
education technologies, encourage students to engage more deeply in their 
learning, grow in their physical development and increase their autonomy in 
how they interact with education (Carstens et al., 2021; Unheim, 2022). Stu-
dents developed a comfort level with technological tools in the classroom, 
enabling them to create and guide their own learning by using digital resourc-
es to shape and develop lessons tailored to their needs. Technology has also 
helped increase the independence of  special needs students. Multimodal learn-
ing tools have allowed students who have physical disabilities to have access to 
tools that assist them in fine motor skills, which allows them to be more active 
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participants in their learning (Wen & Walters, 2022). 
Motor Developmental Delays Due to Technology
	 Conversely, Song et al. (2025) and Orunbayev et al. (2024) found that 
technology can have adverse effects on the development of  motor skills in 
young children. Katagiri et al. (2022) found that the lack of  movement and 
motor development skills in preschool children has resulted in lower academ-
ic performance, higher emotional instability, and lower social skills as these 
children grow. Physical activities help young children regulate their emotions 
as their body creates various chemical reactions to help improve emotion-
al intelligence and balance high emotions (Paramita et al., 2023; Song et al., 
2025). The increased use of  technology in daily lives and in school has resulted 
in children demonstrating more sedentary behaviors (Paramita et al., 2023). 
Rather than participating in physical movement or activities, children are more 
likely to play on a tablet, computer, or other digital devices with a screen. This 
increased sedentary behavior has shown to increase emotional disturbances 
in early childhood students, negatively impacting their academic learning as 
well as their social-emotional learning (Paramita et al., 2023). Teachers have 
reported that technology implementation in early childhood classrooms has 
become normalized as a tool for daily classroom instruction (Liu et al., 2023). 
The increased use of  digital tools in the classroom has reduced traditional 
approaches to learning, such as pencil to paper assignments, or cut and paste 
activities. As children complete assignments and activities digitally and chron-
ically using digital tools, it has been found that young children are now dealing 
with balance issues, muscle weakness and posture problems (Orunbayev et al., 
2024). Students struggle with holding pencils, using scissors, and completing 
other activities that require fine motor skills. The newfound difficulties due to 
a lack of  motor skills have created a lack of  stamina for students negatively 
impacting their academic achievement as they are unable to complete assign-
ments that do not require digital tools (Carstens et al., 2021; Undheim, 2022).

Summary
	 Research revealed that technology use continues to expand in early 
childhood education, but that traditional teaching practices still have benefits 
to student achievement in this developmental period of  life (Alam & Mohanty, 
2023; Gray & Lewis, 2021). Traditional teaching practices will not be fully aban-
doned in early childhood classrooms but will be scaffolded with new educa-
tional technology tools. As technological tools such as tablets, assistive devices, 
computers, and interactive whiteboards are implemented into the classroom, 
educators need to understand the most effective way to implement these tools 
to support academic achievement while at the same time, avoid academic dis-
tractions that these tools can create (Haleem et al., 2022; Kalyani, 2024; Liu et 
al., 2023). Digital devices can support non-traditional learning styles by allow-
ing students to gain autonomy over their learning through the vast resources 
and support that educational technology brings to the classroom. Educators 
and schools must investigate the best implementation techniques for digital 
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resources in the classroom to achieve higher academic achievement and better 
assessment scores, which is the goal of  daily educational technology use in 
early childhood education classrooms (Dittert et al., 2021; Marsh, 2021; Mayer, 
2021). 
	 Students who gain a sense of  autonomy over their learning through 
the use of  technology are more engaged and motivated to obtain learning goals 
in the classroom (Alam & Mohanty, 2023). There is a limit to how much screen 
time and technology should be used in early childhood education. Overuse 
of  digital devices may lead to sedentary behavior, emotional instability, and 
lower self-regulation (Muppalla et al., 2023; Paul et al., 2023; Ponti, 2023). 
Technology can create a distraction in the classroom for some students, re-
ducing its effectiveness and harming cognitive development. Adolescents who 
have overexposure to digital devices have negatively impacted their executive 
functioning then impacts their ability to find academic success (Muppalla et al., 
2022). Studies have shown that technology can improve and support the devel-
opment of  motor skills and motor function in early childhood (Bedford, 2016; 
Bossavit & Arnedillo Sánchez, 2023). Technology has opened new learning 
opportunities for all learners, and technological tools may be given to students 
to scaffold new information. In conclusion, the literature review validates the 
importance of  increased use of  digital tools in early childhood education class-
rooms with the knowledge that there are many different approaches to adapt-
ing technology for learning and teaching early childhood education. 

Chapter 3: Implications
Introduction

	 Advances in technology have drastically transformed the approach to 
learning and teaching practices in a variety of  ways. Educators now have access 
to a number of  resources to assist academic, cognitive, and motor develop-
ment in primary age students. Educational technology has increased in use in 
the past five years not only to provide a well-rounded educational experience 
in a technologically driven society, but also to address the falling assessment 
scores following the COVID-19 Pandemic (Alam & Mohanty, 2023; Grey & 
Lewis, 2021). This increase in educational technology tools in the classroom 
has created a shift in how educators and students view various technologies 
in their approach to learning and engagement. This study explores the impact 
of  daily technology use on students’ academic achievement and development 
in early childhood classrooms. Despite the new resources and support educa-
tional technology provides in classroom learning, assessment scores have con-
tinued to fall below scores prior to the COVID-19 Pandemic (Grey & Lewis, 
2021). Cognitive and motor development skills are essential for early child-
hood education students because these skills are foundational for the learning 
objectives they will strive to achieve throughout their academic experience. 
The skills that students learn in early childhood classrooms are essential for 
them to grasp to become effective lifelong learners. To better prepare students 
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for the digitally-centered world and workforce that they will enter, educators 
and schools must effectively implement technology into daily learning practic-
es.
	 This project examines the impact of  daily technology use on academic 
achievement and overall student development in early childhood classrooms. 
As technology becomes increasingly essential in daily life, students must be 
taught how to engage properly with digital tools to understand how to com-
municate effectively with technological content. This project explores the aca-
demic impact of  the daily use of  technology in early childhood classrooms, as 
well as the cognitive and motor development of  young children who interact 
with various technologies in their daily learning. A review of  literature found 
that with effective and developmentally appropriate implementation, student 
academic achievement and overall development can be supported through the 
use of  various technologies in the classroom. 

Conclusions
	 Due to societal changes, technology has become a necessary tool in 
classrooms which has a significant impact on early childhood education stu-
dents. Technology is a vital tool used in daily instruction to create high-quality 
learning experiences for all students as it increases motivation, engagement, 
and offers student autonomy through adaptive tools (Alam & Mohanty, 2023; 
Carstens et al., 2021; Haleem et al., 2022). As education enters an era centered 
on the use of  technology, it is vital that students are taught how to properly 
engage with digital resources in and outside of  the classroom. Technology will 
be incorporated into new generations’ entire academic lives and careers. To be 
successful in their learning and futures educators must properly prepare stu-
dents by educating them on how to use various technologies as tools and not 
potential distractions. 
	 New resources introduced into the classroom through technology 
support both the teachers and the students. Technology provides teachers with 
resources that increase their knowledge on specific subjects, allowing them to 
diversify the assignments they give to their students and create more scaffold-
ing opportunities (Haleem et al., 2022). The support teachers receive from 
these new tools allows them to have more time due to their assistance with 
faster grading and opportunities to create new activities that expand student 
learning. These technologies also provide students with more chances to dis-
play the level of  understanding on new learning objectives.
	 Technology in the classroom provides resources to provide unique ex-
periences for all learners to engage with learning materials that are the most 
effective to their learning style (Criollo et al., 2021; Gath et al., 2023; Kalyani, 
2024; Undheim, 2022). The research also reveals that this generation of  stu-
dents are digital natives, so the use of  technology in their learning allows them 
to feel more comfortable and engaged when being introduced to new learning 
materials (Criollo et al, 2021; Paul et al., 2023; Su & Zhong, 2022). It was found 
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that utilizing digital devices in the classroom better prepares students for the 
technology driven society. Technology has allowed students to gain a sense of  
autonomy over their learning. This independence has created different path-
ways for students to demonstrate their learning and engage deeper with ed-
ucational materials. Technology creates resources for teachers and students 
to extend education opportunities and show knowledge in more personalized 
demonstrations (Manire et al., 2023; Marsh et al., 2021). Educators continue 
to adopt multi-media teaching practices that focus on student interaction with 
technology devices to increase motivation and extend retention of  new learn-
ing concepts.
	 It was noted that not every student receives academic benefits from 
technology implementation in the classroom (Paul et al., 2023). The daily use 
of  technology has been found to increase cognitive delays. The overuse of  
screens and technology has shortened working memory, and the lack of  execu-
tive functioning skills in young students (Bhutani et al., 2024; Gath et al., 2023; 
Kalyani, 2024; Karani et al., 2022). Technology must also be implemented in-
tentionally as research has shown that increased technology use has taken away 
vital developmental conversations in early childhood classrooms (Gath et al., 
2023). Daily conversations between students and between students and their 
teachers are vital to student development. These conversations help develop 
students’ communication skills, emotional intelligence, and vocabulary. Tech-
nology use in early childhood education classrooms is beneficial if  it is used in 
a developmentally appropriate manner and follows screentime regulations. To 
be utilized properly and effectively teachers and schools must have an under-
standing of  the best practices to implement these new tools.

Practice Implications
	 Some recommendations for schools and early childhood education 
classrooms include avoiding the overuse of  new educational technology when 
implementing these resources in the classroom. New assistive technology pro-
grams now market themselves as the most effective venue to support teach-
ing. Technological programs and curricula might collect data on student prog-
ress well in one domain, but may not holistically evaluate student progress or 
growth based on the reliability and validity of  assessment questions. Some 
technologies may benefit certain schools and student demographics better 
than others. 
	 Educators must evaluate which new resources will benefit their stu-
dents the most. Teachers must also be adequately trained in new programs, 
curricula, and how to use these new technological resources.  Teachers who 
are not properly trained in digital curricula have reported feeling high levels of  
anxiety and stress as they feel underprepared and even at times incompetent 
while using these new tools (Bourlakis et al., 2023). It is recommended that 
districts provide proper training for teachers to prevent educators from feeling 
overwhelmed, anxious, and underprepared to teach their students. 
	 The attitude educators have towards the implementation of  technol-
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ogy in their daily teaching practices is crucial to its success in engaging and 
supporting students’ learning. Teachers who are hesitant or resistant to intro-
ducing more technology use in the classroom have higher levels of  anxiety in 
the classroom (Henderson & Corry, 2021). However, teachers who are open 
to utilizing new technology have been found to increase classroom efficiency 
and achieve more effective student engagement (Henderson & Corry, 2021). 
Teachers must express their concerns with new tools and programs imple-
mented in the classroom to their administrators and advocate for training and 
support as classrooms continue to adapt to more technological practices (Fer-
nandez et al., 2023). Teachers who incorporate their personality and adopt 
technology that supports their chosen pedagogy and teaching practices are 
their most effective selves (Göktaş et al., 2023). Despite the increase in daily 
technology use, teachers’ attitudes are an essential aspect of  the classroom 
environment and student success.  
	 It is recommended that teachers research, and experiment with new 
digital tools to find the best practices in implementing technological resources 
into daily teaching. Interactive activities, gamification of  lessons, and auton-
omy technology allow students to have a more engaging experience in the 
classroom and have been found to create more encouraging environments for 
students to become lifelong learners (Bedford et al., 2016; Gath et al., 2023; 
Liu et al., 2023; Su & Weipeng, 2022). However, it is vital that teachers consider 
the best uses of  technology tools because not every student may benefit from 
technology use or they can become distracted by these new tools. The overuse 
of  technology can also lead to motor skills delays, language development de-
lays, and lower attention spans due to cognitively burdening digital programs 
(Karani et al., 2022; McArthur et al, 2022; Muppalla et al., 2022). Teachers must 
consider guiding students in their use of  various technology resources, teach-
ing them how to interact properly with these tools, and preventing improper 
use of  technology. Teachers must be intentional in implementing new technol-
ogy resources to best support student needs. 

Policy Implications
	 It is recommended that school administrators consider the content 
of  professional development required to effectively implement new techno-
logical resources into instruction. Bourlakis et al. (2023) found that teachers 
have expressed higher levels of  stress and anxiety due to the increased work-
load brought about by incorporating new technologies into the classroom. 
Higher levels of  anxiety negatively impact relationships between teachers and 
students. The lack of  relationships in early elementary classrooms can be det-
rimental for students in their comfortability in the classroom and school in 
general. The higher levels of  stress and anxiety reported by teachers are associ-
ated with feelings of  being unprepared or incompetent with the new resources 
that teachers are now expected to implement in their instruction (Bourlakis et 
al., 2023; Fernández-Batanero et al., 2021). The feelings of  being incompetent 
have caused higher levels of  burnout and teachers leaving the profession, im-
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pacting early childhood educational experiences. Teachers who have received 
proper training, support from their administrators, and are open to using new 
digital resources into their classrooms have found more success in engaging 
with students (Henderson & Corry, 2021). Districts must continuously pro-
vide professional development training for teachers, paraeducators, and school 
employees to learn the best use of  new curricula and resources. Through pro-
fessional development opportunities, educational leaders can collaborate and 
consider which resources will best support student needs in the classroom. 
	 Educational technology resources continue to be introduced and im-
proved as educators report classroom feedback on these new tools. Schools 
and districts must be open to adopting new technologies and open to change 
before schools officially adopt them. Trial periods are expected and neces-
sary to ensure that the best resources, tools, and programs are used to engage 
students and support their learning needs. Haleem et al. (2022) reports that 
programs that are intentionally implemented and align with teacher pedagogies 
and teaching styles best support student learning as teachers are still able to 
form relationships with their students while receiving support through new 
technology resources. Districts and teachers must explore new resources to 
find the programs that best support them in their teaching practices, and what 
best supports the students that they serve.

Directions for Future Study
	 A crucial aspect of  the daily implementation of  technology in the 
classroom that is recommended for exploration is how the use of  digital tools 
impact a teacher’s approach to educating. There is impact digital devices have 
on pedagogical approaches to teaching which may alter a teacher’s view of  
how-to best address student’s learning needs. As digital resources continue to 
become more prevalent in the classroom, it is essential that research examines 
how this affects teachers’ self-efficacy, attitude towards the profession, and 
mental well-being. This information could be studied in tandem with explor-
ing if  technology implementation in the classroom has an impact on teacher 
burnout.
	 The impact of  how technology impacts school relationships is another 
potential area of  study. This would include the dynamic between teachers and 
students interactions in the classroom. While studies have shown digital tools 
being useful for building collaborative communication with students amongst 
one another, high use of  technology may have a negative impact on students’ 
views and relationships with their teachers. Classrooms that are too heavily re-
liant on technology can lead students to view the digital programs that educate 
and grade them as the authoritative figure in the classroom, not the teacher. It 
also limits the direct communication that a teacher would otherwise have with 
a student which is part of  the positive relationship building and trust that can 
be essential to a successful learning environment. 
	 Another factor of  technology implementation that to be considered 
is how to determine what tools are developmentally appropriate for different 
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levels of  education and what would best benefit being placed in early child-
hood classrooms. This could include students, specifically in early childhood 
classrooms, and what resources serve to encourage their education without be-
ing overstimulating. Due to early childhood students having a higher sensitivity 
to technology in terms of  their developmental process, conducting studies 
on the specific digital resources and how they should be adapted into class-
rooms could be beneficial for technology adept classrooms in the long term. 
As technology becomes increasingly a part of  everyday life and learning, it is 
important to continue to review where its limits are, to prevent over reliance 
and overuse from both students and teachers. Future studies using the Theory 
of  Multimedia Learning to explore student achievement and student-teacher 
relationships in relation to multimedia learning, as well as collect data on the 
gaps in research for student academic achievement in early childhood educa-
tion classrooms that implement digital tools in daily instruction. 

Summary
	 The implementation of  technology in early childhood classrooms can 
be an effective resource for improving student engagement, motivation, and 
understanding; however, it also has limitations. The COVID-19 Pandemic 
forced immense change in classrooms worldwide, as educators had to adopt 
hybrid teaching practices, and opened education to a new era centered around 
technology implementation. As society continues to become more dependent 
on technology, educators become aware of  the necessity of  using digital tools 
in the classroom, as well as the need to teach students how to properly engage 
with these tools that they will use for the rest of  their lives. If  technology is 
implemented in the classroom at a developmentally appropriate manner and 
used in moderation, it can create a more welcoming environment for students 
who have been raised surrounded by digital technologies leading to more op-
portunities for all types of  learners to demonstrate their understanding (Alam 
& Mohanty, 2023; Paul et al., 2023). Overuse of  technology can negatively 
impact students’ development, making it vital that educators are aware of  best 
practices in implementing digital devices in their classrooms. Educators must 
be properly trained on how to use these new technological resources to imple-
ment these tools effectively into their instruction. Technology has become a 
vital part of  instruction and it is integral for the future of  education to adapt 
to a digitally native society, educating and preparing students for college and 
career readiness in the future.
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The Impact of  Implementing technolo-
gy in High School Visual Art Classrooms 

on Students’ Artistic Development
Marlena E. Billings

Abstract
	 In response to the COVID-19 Pandemic, the shift to online learning 
environments has introduced art education to the use of  technology to foster 
and motivate students to learn. However, concerns have been raised around 
the ethics of  using AI to develop students’ artmaking skills, as most popular 
generative technologies are trained on open-source databases. Therefore, the 
purpose of  this project is to investigate the impact of  technology’s integration 
into art education on the artistic development skills of  secondary school learn-
ers. The research reviewed in this project found that technology can provide 
students with alternative learning environments, easy-to-assess feedback, and 
help generate ideas at the start of  the art development process. It was also 
found that the open-endedness of  generative technology has the potential to 
expose students to systemic bias and misinformation, while also increasing 
their overall reliance on software, thus hindering their physical creation skills. 
Considering the research results, practice implications include incorporating 
technology into the visual arts to enhance students’ creative thinking skills 
while offering flexible feedback and unique learning opportunities. Addition-
ally, policies at the state level should be put in place to prohibit the use of  
generative software trained on databases that are not approved by academic 
administrators. A clear understanding of  what technology can and cannot be 
used in visual arts classrooms can help protect students and keep their learning 
environment safe. 

Chapter 1: Introduction to the Project 
Background 

	 Due to the COVID-19 Pandemic, the integration of  technology into 
education is significantly increasing and reimagining how traditional art class-
rooms are structured (T. K. F. Chiu, 2022). The development and incorpo-
ration of  technology in education has led to the popularization of  artificial 
intelligence (AI), which involves computers imitating cognitive functions such 
as learning and problem-solving that resemble the workings of  the human 
mind (Poole et al., 1998, as cited in Chen et al., 2020). To continue to develop 
student learning and respond to changes in education, art education has “ad-
opted technological approaches to create a foundation for enriching students’ 
learning experience and [encourage] critical thinking” (Bedir Erişti & Freed-
man, 2024, para. 3).
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	 In 2018, China announced the inclusion of  AI curriculum planning 
into its educational system, which has led top-performing institution, Beijing 
Academy, to teach their high schoolers how to use AI to develop their artwork 
(T. K. F. Chiu & Chai, 2020; Monteith et al., 2022). The students were trained 
on Google’s and Nvidia’s AI art programs, where they utilized the technology 
to enhance their photography, painting, music, and writing skills (Monteith et 
al., 2022). Classrooms in the United States have seen an increase in students 
using AI chatbots as a supportive tool for developing their communication 
abilities, thanks to the technology’s capacity for ongoing conversations (Moor-
house, et al., 2021, as cited in Chiu, 2024). For instance, students can ask AI 
questions related to their current class and receive answers in an easy-to-under-
stand, conversational format. Students who experience low self-esteem while 
participating in classroom activities tend to feel more confident when working 
with AI, thereby improving their learning outcomes when used appropriately 
(Moorhouse, et al., 2021, as cited in Chiu, 2024). Interactive AI’s ability to de-
velop students’ confidence when handling challenging coursework continues 
to set it apart from other educational technology tools. 
	 The increase in the use of  technology in society has impacted stu-
dents’ lives, which includes an increase in students who utilize interactive AI 
to enhance their problem-solving, communication, and self-directed learning 
skills (Huang, 2018, as cited in T. K. F. Chiu, 2024; RodrAguez et al., 2021). 
Education administrators have observed this phenomenon and actively en-
couraged technological integration to create a flexible learning environment 
that motivates students to learn (Almogren et al., 2024). Examples of  this shift 
include digital imaging tools such as Photoshop and Blender functioning as ar-
tistic learning aids in visual art classrooms (Paul, 2008, as cited in Park, 2023). 
Educators have also begun using online platforms to host virtual art galleries 
for students to explore in augmented reality (AR), which offers “artistic ex-
periences that cannot be obtained in traditional classrooms” (Fang & Jing, 
2024, para. 11). The push for technology’s inclusion in educators’ curricula has 
transformed how students learn, and teachers instruct, prompting institutions 
to revise their plagiarism policies (Dwivedi et al., 2023, as cited in T. K. F. Chiu, 
2024). 

Statement of  the Problem
	 Generative AI (GenAI) is a technological program that generates text, 
images, and videos (Kasneci et al., 2023, as cited in Heung & Chiu, 2025; T. K. 
F. Chiu, 2023). GenAI can enhance learning experience for teachers and stu-
dents due to its ability to generate educational content, boost student engage-
ment, and provide a personalized learning experience for all users (Kasneci 
et al., 2023, as cited in Heung & Chiu, 2025; T. K. F. Chiu, 2023). However, 
its growing popularity raises ethical concerns about whether the information 
and imagery generated by GenAI can be considered academically fair, as these 
programs rely on both open and private databases (Yan & Liu, 2024). Chat-
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bots, developed initially as text-based communication programs in the early 
2000s, experienced delays in their inclusion in education due to the consistent 
number of  inaccurate responses that could mislead students (Yin et al., 2021, 
as cited in Heung & Chiu, 2025). For instance, ChatGPT is a large language 
model chatbot designed for human-like conversations that attempts to assist 
students by answering questions, however its responses could be riddled with 
machine bias, inaccuracies, and inappropriate feedback (T. K. F. Chiu, 2024; 
Yan & Liu, 2024). Subsequently, concerns have been raised regarding students 
developing an increased reliance on AI for academic work, which could lead 
them to compromise academic integrity (Dindorf  et al., 2024, as cited in Heu-
ng & Chiu, 2025). The reliance on AI chatbots risks reducing students’ critical 
thinking skills and potentially impeding their ability to connect deeply with the 
subject matter, raising concerns for teachers about integrating technology into 
their curriculum (Heung & Chiu, 2025).
	 Visual art education aims to nurture students’ aesthetic sensibilities 
and vision by inspiring them to embark on an artistic journey that enhances 
their creative skills and processes (Liu et al., 2021). The art classroom pro-
motes the development of  students’ physical abilities and brain function to 
foster imagination and creativity, enabling them to create original artistic com-
positions (Liu et al., 2021). With the introduction of  AI technology into the vi-
sual arts, it becomes essential to question how it might affect creative thinking, 
as these programs are designed to mimic the human mind and, thus, can serve 
as substitutes for human imagination (Carceller, 2024; Poole et al., 1998, as cit-
ed in Chen et al., 2020). Several generative art programs, such as The Painting 
Fool, use data fed to them to generate art that is argued to be less imaginative 
than human-made artwork while eliminating the artistic development process 
of  the artist (Leonard, 2021). Integrating technology into society has incited a 
growing dependence on artificial intelligence, which some fear may jeopardize 
students’ capacity to cultivate their creative skills.

Purpose of  the Project
	 This study aims to investigate the impact of  integrating technology 
into the visual art curriculum on the artistic development skills of  high school 
students. Due to the increasing accessibility of  technology, it is crucial to ex-
amine how AI affects the development of  students’ art creation techniques. 
If  a student becomes overly reliant on generative AI materials, their ability to 
connect with classroom content and enhance their critical thinking skills may 
be at risk (Al Shloul et al., 2024, as cited in Heung & Chiu, 2025). As the re-
search is reviewed in the literature portion of  this paper, three vital questions 
will be addressed. Firstly, has the modernization of  technology, specifically 
with the integration of  AI, limited students’ artistic expression? Exploring 
how AI can support, and hinder, art students is crucial in comprehending 
how technology may shape the future of  the visual arts curriculum. Secondly, 
in what ways has technology influenced the revisions of  the art curriculum 
since the COVID-19 pandemic? The Pandemic has impacted over one billion 
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students, necessitating a transition to online classrooms due to school closures 
(T. K. F. Chiu, 2022). The urgent shift to digital classrooms has sparked a 
conversation about how art education can keep students motivated to create 
outside traditional means. Thirdly, how does technology integration impact 
student motivation in the art classroom? Motivation has been a consistent 
argument for why technology is a valuable learning tool for keeping students 
engaged in their education (Almeogren et al., 2024). Hence, exploring the re-
lationship between technology and motivation serves as a critical endpoint for 
this study.

Theoretical Framework of  the Project
	 The ARCS Model of  Instructional Design, developed by Keller (1987), 
addresses the issue that many researchers identify as the primary justification 
for incorporating technology into visual art curricula: students’ motivation to 
learn (Almogren et al., 2024; Liu et al., 2021; T. K. F. Chiu, 2021). The ARCS 
Model is “a method for improving the motivational appeal of  instruction-
al materials” to increase student engagement within educational programs” 
(Keller, 1984, as cited in Keller, 1987, p. 2). Traditionally, student motivation 
was perceived as unpredictable, placing the responsibility on students to ignite 
their desire to learn (Keller, 1987). However, previous studies on sustaining 
student motivation have revealed that even the most motivated learners can 
lose interest due to boredom stemming from poor-quality instruction provid-
ed by educators (Keller, 1987). Thus, Keller developed the ARCS Model of  
Instructional Design to assist educators in creating instruction that “would 
stimulate the motivation to learn” (Keller, 1987, p. 2). 
	 The ARCS Model comprises four categories: Attention, Relevance, 
Confidence, and Satisfaction. Capturing and maintaining student attention is 
one of  the most consistent factors that increase motivation to engage with 
new material. While attracting student attention is often seen as straightfor-
ward, sustaining that attention presents the true challenge (Keller, 1987). Stu-
dents perceive the material as meaningful and aligned with their goals or future 
aspirations, which educators can leverage by connecting content to real-world 
applications, career opportunities, or students’ current interests. Additionally, 
students’ confidence is the third section of  the model, as it can “influence a 
student’s persistence and accomplishment” when engaging with educational 
material (Keller, 1987, p. 5). Several factors contribute to the different levels 
of  confidence that students possess. For instance, confidence can vary among 
individuals based on their ability, effort, luck, and the difficulty of  the task 
being taught (Dweck, 1986, as cited in Keller, 1987).  The variability in con-
fidence usually comes from how people interpret their past experiences and 
predict future results. Confidence can also be greatly impacted by the fear of  
failure when confronting a difficult task (Keller, 1987). Introducing challenges 
as a regular part of  education can shape how students approach new assign-
ments and interact with advanced material. The final category of  the ARCS 
model is satisfaction. This category incorporates practices that “help people 
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feel good about their accomplishments” to motivate them to continue work-
ing (Keller, 1987, p. 6). Typically, a reward is contingent upon completing a 
task, which could result in a positive or negative reaction from the student, de-
pending on how the educator manages the assignment (Keller, 1987). Keller’s 
(1987) ARCS Model of  Instructional Design will serve as the framework for 
this study, constructing connections between how AI’s integration into art 
education could support student motivation to learn. 

Definition of  Key Terms 
	 The definitions below provide clarification of  the essential terms used 
for context of  this study: 
	 Artificial Intelligence (AI): “the capability of  computer systems or algo-
rithms to imitate intelligent human behavior” (Merriam-Webster, n.d.).
	 Augmented Reality (AR): “an enhanced version of  reality created by 
the use of  technology to overlay digital information on an image of  some-
thing being viewed through a device (such as a smartphone camera)” (Merri-
am-Webster, n.d.).
	 Generative AI (GenAI): “artificial intelligence that is capable of  gener-
ating new content (such as images or text) in response to a submitted prompt 
(such as a query) by learning from a large reference database of  examples” 
(Merriam-Webster, n.d.).
	 Secondary School: a school intermediate between elementary school and 
college and usually offering general, technical, vocational, or college-prepara-
tory courses (Merriam-Webster, n.d.). 

Summary
	 The COVID-19 Pandemic has prompted a re-evaluation of  education, 
as technology has drastically altered how traditional education is delivered (T. 
K. F. Chiu, 2022). With the popularity of  technology comes the increased 
use of  AI, which can imitate cognitive functions that traditionally resided in 
human beings (Poole et al., 1998, as cited in Chen et al., 2020). Educational ad-
ministrators have observed students’ increased use of  AI technology as tools 
to enhance their problem-solving, communication, and overall motivation to 
learn (Almongren et al., 2024; RodrAguez et al., 2021; Huang, 2018, as cited 
in T. K. F. Chiu, 2024). Art education is experiencing an increase in the use of  
technology in the classroom, as teachers have already begun to use supportive 
art development programs like Photoshop and Blender for 2D and 3D art 
creation (Paul, 2008, as cited in Park, 2023). Certain cases employ AR, allow-
ing students to visit virtual art galleries since traditional art classrooms cannot 
provide the same experience (Fang & Jing, 2024). Technology has provided 
students with experiences that are not traditionally available. Still, the presence 
of  GenAI has raised concerns regarding how reliant students might become 
on it (Dindorf  et al., 2024, as cited in Heung & Chiu, 2025). 
	 Visual art education aims to develop students’ aesthetic vision by mo-
tivating them to embark on a creative journey that enhances their artistic skills 
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and techniques (Liu et al., 2021). GenAI has the potential to disrupt the devel-
opment of  students’ physical abilities, serving as a substitute for human imag-
ination, which initially enabled students to nurture their creativity and produce 
original pieces of  art (Carceller, 2024; Poole et al., 1998, as cited in Chen et 
al., 2020; Liu et al., 2021). Thus, this study analyzes the impact of  technolo-
gy integration into the visual art curriculum on secondary school students’ 
artistic development and skills. Keller’s (1987) ARCS Model of  Instructional 
Design will act as the main framework for this research, as the development 
of  students’ motivation to learn has been a recurring reason for why technol-
ogy should be incorporated into art education (Almogren et al., 2024; T. K. 
F. Chiu, 2021; Liu et al., 2021; Keller, 1987). Chapter Two of  this study pres-
ents a literature review to address the three research questions outlined in the 
project’s purpose. Chapter Three discusses the research findings and provides 
conclusions from the study of  the literature.

Chapter 2: Review of  Related Literature
Introduction

	 The inclusion of  technology in education has incited a growing de-
pendence on AI, putting students’ ability to develop their artistic skills in jeop-
ardy. Visual art is an essential part of  secondary school education, as it culti-
vates students’ physical coordination and brain function, which play vital roles 
in the development of  their observational, imaginative, and creative capabili-
ties (Liu et al., 2021). When students use art utensils, their physical movements 
are incorporated into the design process, resulting in unique, original artwork. 
Students’ brain conductivity is also stimulated, establishing the growth of  
imagination and creativity skills as they self-develop work. The improvement 
of  these cognitive functions is critical for students to experience success after 
secondary school education and ensure the continued development of  these 
skills (Leonard, 2021; Liu et al., 2021). Providing art students with an engaging 
learning experience can support their application of  artistic techniques and 
the development of  creative thinking skills after secondary school education.  
	 Art education is an ever-changing educational domain. Digital tech-
nology used as an artistic development tool in art education has been dis-
cussed since the 1960s, and the implementation of  photography and cinema 
in visual art curricula have already redefined what is considered a teachable 
creative medium (Carceller, 2024; Patton & Buffington, 2016, as cited in Park, 
2023). Thus, the purpose of  this study is to explore the influence of  technol-
ogy’s integration into the visual art curriculum on the artistic development of  
high school students. Over the past 50 years, new media have impacted art 
education, leading to new artistic courses such as video and graphic art devel-
opment (Knochel, 2023). As technology broadly improves, potential avenues 
for artistic application have been realized, providing students with new and 
unique creative opportunities to explore. Artificial Intelligence (AI) is one of  
these new avenues of  exploration. Its mainstream usage began in 2022, and 
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it is expected to increase by 49.15% between 2021 and 2026 (Ringvold et al., 
2024; Technavio, 2022, as cited in Park, 2023). Therefore, it has been crucial 
to consider the impact of  incorporating such technology into visual art educa-
tion on the development of  skills in secondary school students. This chapter 
will begin with an exploration of  whether technology has affected students’ 
artistic expression. The next section will address the changes made to the vi-
sual arts curriculum in response to the Pandemic. To conclude the chapter, an 
analysis of  technology’s impact on students’ motivation will be presented.

Technology’s Impact on Artistic Expression
	 The innovation of  technology, at the core of  societal progression, 
has influenced the way that students learn. Chatbots like ChatGPT, Midjour-
ney, and Copilot have become increasingly accessible as online platforms and 
mobile applications. Thus, students’ utilization of  generative technologies has 
grown as they have sought alternative means of  communication and methods 
for gathering information (Borger et al., 2023, as cited in Almogren, 2024; 
Bedir Erişti & Freedman, 2024). The art education community has noted the 
rise in technology use among students and the potential of  supportive tech-
nologies to cultivate their creative development skills.
	 Generative AI (GenAI) is an image construction tool that some ed-
ucators and administrators are looking to incorporate into art education. Ge-
nAI utilizes a text-to-image model to generate realistic images from users’ 
written prompts within minutes (Rombach et al., 2022, as cited in Wang & 
Xiao, 2024). With the technology’s ability to generate images, the traditional 
development process that students typically learn is bypassed, as AI handles 
the creation for them. As GenAI has increasingly become a topic of  discus-
sion in art-centered spaces, it has been crucial to explore how technology is 
currently being utilized to enhance students’ artistic development.
Technology in Visual Art Classrooms
	 The implementation of  technology in visual art classrooms has varied 
based on the curriculum being taught. Photography, for example, employed 
digital cameras for capturing photos and utilized post-production editing soft-
ware for creating collages, reimagining, and compositing images in programs 
like Photoshop (Knochel, 2023). Digital cameras have served as powerful ar-
tistic tools for photographers, as their various settings provide users with a 
wealth of  freedom to personalize their work. The educator teaches students 
how to properly set up digital cameras, thereby building their confidence in 
capturing photos. During post-production, students are taught how to use ed-
iting software to enhance their images. Although there are free, open-source 
alternatives, Photoshop has been commonly used in photo courses because it 
has been regarded as the industry standard for photo manipulation has been 
considered rich in accessible instructional tutorials (Knochel, 2023). Photog-
raphy’s inclusion in art education has paved the way for new and increasingly 
advanced supportive art technologies to be integrated into the curriculum.
	 Additionally, virtual reality (VR) has recently been introduced to 
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art-centered spaces as a new tool for nurturing creativity. VR uses 360-degree 
cameras to capture videos and photographs in a spherical format, allowing 
viewers to observe from the center (Kwon & Morrill, 2022). A camera is 
set up to capture 360-degree images of  a non-virtual environment, which 
are then transformed into a virtual space for viewers to interact with. Kwon 
and Morrill (2022) explained that Morrill (an art education teacher) employed 
360-degree virtual tours with the help of  free and easily accessible software 
to allow his students to experience various artistic environments from around 
the world. Morrill (2022) further noted that virtual tours can enhance stu-
dents’ understanding of  artists’ work by allowing them to experience the piec-
es in their original, contextualized spaces. Bringing art to students through VR 
has offered a unique learning experience that has provided positive engage-
ment with artwork. The recreated environments could vary based on what the 
teacher intended for their students to experience during the virtual tour, giving 
the teacher control over what was examined. While VR emphasized the view-
ing experience for students, there exists an alternative technology to support 
a more interactive virtual space.
	 Alongside VR, augmented reality (AR) has also entered conversation 
as a supportive learning tool in visual art classes. AR can create an interactive 
virtual space using text, images, and 3D objects as virtual elements (Panciroli 
et al., 2017, as cited in Kwon & Morrill, 2022). While VR has presented stu-
dents with a digital environment, AR has enabled them to interact within it, 
typically by moving around and/or engaging with specific objects. AR pro-
motes students’ engagement with their learning and encourages motivation 
to interact with art by capturing and sustaining their attention using techno-
logical support (Keller, 1987). Furthermore, Kwon and Morrill (2022) recalled 
Kwon incorporating Blippar, a form of  AR technology, into a project where 
each student researched an animal at risk of  extinction and painted a portrait 
of  said animal using the website. The AR program Blippar assisted the stu-
dents with their artmaking by providing an alternative means to paint, explor-
ing other less traditional techniques in the process. Therefore, expanding skills 
and introducing new art mediums to students of  all skill levels can contribute 
to students’ artistic growth. 
How Does AI Influence Artistic Expression?
	 Interest in incorporating AI into the art education curriculum has 
emerged in recent years, driven by the rapid development of  interactive tech-
nology. The appeal of  AI to the public has significantly increased, despite 
a lack of  knowledge surrounding how AI technology works (Samuel et al., 
2023). Since AI is a newer technology, certain individuals often overlook the 
unfamiliarity with the software, focusing instead on its versatility. This shift 
in technological focus underscores the differences between conventional art 
instruction and emerging digital tools.
	 When students took visual art classes, they learned how to use their 
physical abilities and creative thinking skills to create original pieces of  art-
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work. Whether in a traditional classroom or a digital space, the creator of  
the artwork needed to be proficient in using artistic tools and have experi-
ence utilizing their imagination to produce art (Lyn et al., 2022). Skills such as 
painting, drawing, graphic creation, and photography were among the artistic 
abilities developed in art education classrooms, which required both physical 
and cognitive growth (Liu et al., 2021) Visual art classrooms utilized support-
ive technology as a tool that teachers implemented to engage with students’ 
core functions. In contrast, AI approached the art creation process differently, 
illuminating the potential technology had in fostering artistic development.
	 AI’s multifunctionality has provided users with a variety of  tools to as-
sist in creating artwork. For example, Ringvold et al. (2024) proposed that Ge-
nAI can be used to help students expand the boundaries of  their imagination 
while simplifying the creative process by utilizing text-to-image generation as 
a tool for visualization and co-creation. The use of  a text prompt has given 
students the control needed to direct the AI. The prompts can vary from a few 
words to several sentences, highlighting the importance of  students’ writing 
and critical thinking skills in guiding the AI during the development process. 
However, Ringvold et al. (2024) noted that regardless of  how the prompt is 
phrased, the AI may not produce what the author intended because of  the in-
herent limitations of  the technology. GenAI has been trained by feeding it art, 
photography, and other visual media to utilize during the generation process. 
Depending on the AI, the data used to train large model technology can come 
from publicly available internet sources or small, private datasets (Yan & Liu, 
2024). The diversity of  these databases has impacted the output created by the 
AI, with a larger amount of  training data leading to more unique outcomes. 
Consequently, students’ artistic expression has been enhanced with the aid of  
GenAI by offering them ideas to reference during their creative process. The 
AI also streamlines development, which has allowed students to focus on their 
creativity and critical thinking skills while collaborating with the AI to produce 
the image of  their choice.  
	 The distinctiveness of  GenAI has brought a new perspective on 
creating artwork within traditional art mediums. Lyu et al. (2022) examined 
oil paintings developed with AI by artists, and non-artists, with participants 
required participants to reflect on their experience through a questionnaire. 
Text-to-image generation levels the playing field for modern art conception 
as it allows anyone, regardless of  skill, to create artwork. With the assistance 
of  AI, students who consider themselves non-artists could feel confident in 
creating artwork that reflects a high level of  skill. Instilling confidence in stu-
dents in the visual art classroom can encourage students to engage with the 
curriculum, as it helps learners understand that success is possible with effort 
(Keller, 1987). AI, through generation, has eliminated the need for creative 
development and has helped students create masterful levels of  artwork. The 
non-artists in Lyu et al.’s (2022) research expressed satisfaction with GenAI, 
as it helped bring their imagination to life to a visual concept. Non-artists can 
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develop their artistic expression with the assistance of  GenAI, utilizing the 
prompt feature to transform their ideas into visual representations. There is 
potential for AI to aid in developing students’ confidence by manufacturing 
opportunities for students to create artwork that reflects advanced proficien-
cy. 
	 For students who are practicing artists, the inclusion of  AI in art ed-
ucation may affect their artistic expression differently from those who are 
not. Since practicing artists spend time cultivating their skills to craft original 
pieces of  artwork, using GenAI might conversely limit their natural means of  
expression. The artist who participated in research conducted by Lyu et al. 
(2022) shared that the randomness and variation of  GenAI made them lose 
confidence in their ability to use technology as an art utensil. The author only 
has control over what the AI could add to the image, while the AI has control 
over the production of  the final image. Thus, individuals in the study who are 
practicing artists experienced a loss in confidence in their artistic expression 
if  the AI generates their prompt incorrectly (also known as misgeneration). 
Vartiainen et al. (2023) conducted research involving the impact of  co-creat-
ing digital art using AI on the development of  K-9 students. When a teacher 
involved in the research program asked a student, who is a practicing painter, 
if  the painting they generated belonged to them, the student answered “no,” 
and that they “didn’t make that picture” (Vartianinen et al., 2023, p. 417). For 
this student, who created art in a traditional sense, GenAI hindered their abili-
ty to express themselves, thus removing a natural sense of  ownership over the 
artwork. Limiting students’ artistic expression could negatively impact their 
confidence and motivation to learn, as involvement in the activity aids in the 
growth of  their ability to create (Keller 1987). The conversation around tech-
nology’s impact on artistic development is a critical one to have. 
Can Technology be Implemented for the Purpose of  Artistic Skill 
Development?
	 With the level of  support technology can provide, its potential as a 
tool for helping students develop their artistic skills has been evident. AI has 
been recognized for introducing new perspectives on traditional art creation, 
broadening how art is made and what level of  skill is necessary for compos-
ing masterful pieces. Duester (2024) assessed how practicing artists in China 
used AI to support their artistic development. The participants reported that 
they incorporated AI into their creative routines to complete artwork more 
quickly, generate ideas for use during the creation process, and enhance their 
cognitive and creative abilities (Duester, 2024). AI ability to streamline the ar-
tistic development process for students by participating in creation alongside 
them, giving them experience in connecting their creative thinking outcomes 
to high-quality artwork. Supportive artistic technology can also be utilized to 
assist students in creating visuals before producing original pieces of  artwork. 
GenAI can generate written ideas or provide image examples of  the prompt 
for the student to reference and incorporate into their work. Thus, the prop-
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er and ethical implementation of  technology can aid students in visualizing 
what they wish to create and serve as a guide throughout their development 
process. Nevertheless, GenAI raises concerns about how AI affects students’ 
physical ability to create art. 
	 Generative technology could eliminate the need for developing physi-
cal creation skills in art education classes if  AI is implemented for art creation 
purposes. In a study conducted by Ringvold et al. (2024), it was found that AI 
technology replaced sensorimotor functions in art development, resulting in 
students missing out on enhancing their visual art abilities. Students are typ-
ically engaged in tasks like painting, drawing, and photo editing, but with the 
support of  GenAI, technology handled the artmaking for them. If  the AI is 
generating content for students, educators will need to re-evaluate how they 
measure students’ growth in creative abilities (Vartiainen & Tedre, 2023). Tra-
ditional visual art classrooms determine if  students are meeting their learning 
goals through the work they produce. With the aid of  AI, educators must 
determine whether students are truly learning or improving their cognitive 
skills through artwork produced by a machine. Along with assessment, using 
support technology raises questions about how copyright and user ethics will 
be taught to students engaging with generative media. Therefore, revising the 
art education curriculum can help educators successfully incorporate modern 
technology into art classrooms. 

Revisions to the Art Curriculum in Response to the COVID-19 
Pandemic

	 The COVID-19 Pandemic has impacted art education curricula due 
to the shift to virtual classrooms and the need for supportive learning technol-
ogy. Art educators faced the challenge of  developing students’ physical and 
mental artistic skills in a virtual space while managing practices and proce-
dures and providing students access to materials (Sabo, 2022). The transition 
to a virtual setting required art educators to modify their curriculum to be 
both teachable and accessible from a distance. Educators needed to become 
familiar with supportive technology, such as Zoom, to communicate with stu-
dents in a way that mirrored traditional lecture practices. This shift also raised 
concerns about whether students had consistent access to digital technology 
to retrieve and complete their assignments. Complications arose regarding 
whether students maintained a reliable Wi-Fi connection, creating additional 
challenges for teachers to address.  
	 In essence, the transition to a virtual classroom has led art educa-
tors to rely on technology as a supportive learning tool during instruction. 
The Pandemic has normalized the use of  technology in visual art classrooms, 
promoting the adoption of  AI in the curriculum to support flexibility for 
both teachers and students (Duster, 2024; Kara, 2021). Digital tools used to 
reinforce skill development before the Pandemic have continued to be uti-
lized, taking advantage of  the adaptability of  interactive technology and AI. 
Technology has provided students with a versatile learning experience, help-
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ing to maintain their engagement with the curriculum and motivation to learn 
(Keller, 1987). Therefore, exploring how flexible learning environments are 
shaped in art education classrooms could provide context in how technology 
is utilized in artistic spaces.
Flexible Learning Environments
	 Teachers who wanted to create a versatile learning space continued 
their efforts during the migration to digital classrooms. The shift to an online 
learning platform offered students the chance to navigate a digital space, where 
they encountered interactive, AI-enabled, personalized learning experiences 
(Bedir Erişti & Freedman, 2024; T. K. F. Chiu, 2024). Interactive learning tools 
like Midjourney assisted students in finding information or creating an image 
almost immediately after the prompt is sent. Moreover, students who need 
extra support in the classroom can benefit from technology’s ability to provide 
nearly instantaneous assistance in a conversational and customizable format. 
Incorporated technological trends for feedback significantly contributed to 
students’ artistic development and helped maintain the curriculum’s relevance 
(Bedir Erişti & Freedman, 2024; Keller, 1987). Feedback on artwork plays a 
crucial role in developing artistic skills. The United States’ inclusion of  Google 
for Education and Microsoft K-12 Education Transformation Frameworks 
has made providing feedback through digital spaces like Google Classroom 
accessible and easy to use for students and teachers alike (Southworth et al., 
2023). Teachers can add direct notes onto images of  students’ work, eliminat-
ing the need to inscribe comments directly on the piece itself. The ongoing 
use of  technology to assist students’ learning can transform how students 
perceive and utilize digital software for their art-making.
	 Students’ relationships with technology impacted their confidence in 
engaging with the curriculum. A research study conducted by T. K. F. Chiu 
(2021) reported that students exhibited a significant increase in their sense 
of  autonomy, competence, and relatedness following the receipt of  digital 
support. Direct support from technology possesses the capability to help 
students feel empowered while learning, as supportive tools assist in guiding 
their instruction. Technology’s enhanced flexibility when involved in students’ 
learning is reflected by its ability to provide learners with instant access to 
information. Instructional feedback has also become more accessible on a 
variety of  devices, thanks to digital platforms like Google Classroom. The 
curation of  adjustable learning within art education, facilitated by technology, 
has introduced new strategies to enhance students’ learning. 
Will Incorporating Technological Support Programs Foster Student 
Learning?
	 Given the level of  familiarity students have with technology, the po-
tential of  digital software to enhance students’ learning has become clear. Mi-
ralay (2024) conducted a research study that used both qualitative and quanti-
tative methods to evaluate students’ and teachers’ opinions on the use of  AI 
and AR in developing art skills. Teachers supported the use of  AI and AR 
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tools to foster creativity, as technology made the course more accessible and 
assisted learners who were struggling in the production stage (Miralay, 2024). 
The universality of  technology introduced a level of  comfort in art courses, 
helping students who were less familiar with art become more engaged. AI’s 
ability to provide students with quick solutions for challenges or relevant re-
sources for studying kept them motivated to learn and create. Applications of  
AR were equally advantageous, allowing students to experience art creation 
from a virtual standpoint. AR was positively received in Miralay’s (2024) study 
by students, with the most resonant statement among learners being “I see 
design elements live” (p. 49). Students have shown an optimistic response to 
using AR in their creative process. AR enabled students to view their design 
process from a new perspective, thereby fostering imagination. 
	 Although incorporating technology into education has been shown to 
bolster students’ design skills, concerns about increased reliance on AI have 
emerged. Technology’s ability to significantly shorten development time raised 
questions about whether students will become overly dependent on digital 
tools, potentially hindering their artistic growth with frequent use (Heung & 
Chiu, 2025; Miralary, 2024; Samuel et al., 2023). Technology that supports 
generative content can eliminate the necessity for traditional art skills, as AI 
has progressed to a level where it can generate artwork for students. While dig-
ital programs can be used to enhance creative thinking skills, the development 
of  physical skills is not as well supported in digital environments. 
Advantages and Limitations of  AI in Visual Art Classrooms
	 The integration of  AI technology into visual art education has pre-
sented both strengths and weaknesses for student learning. To illustrate, AI 
has been shown to have strong capabilities in providing students and educa-
tors with personalized learning experiences within the arts (Azzam & Charles, 
2024). AI has been guided by the students regarding what support they need, 
allowing them to shape their learning experience and environment. GenAI 
like Midjourney has provided lifelike images for students to reference during 
their creative process. ChatGPT has responded to prompts in a conversational 
format based on questions or scenarios that student’s input. The versatility of  
AI offered students a new perspective through which to view their processes. 
In addition to providing personalized learning experiences, AI has lightened 
the workload of  art educators. 
	 Educators are expected to balance a multitude of  responsibilities 
while providing their students with an adequate learning experience. Thus, 
teachers who have integrated AI into their curriculum have noted a decrease 
in preparation time, as generative technology supports the development and 
execution of  art teachers’ curricula (Azzam & Charles, 2024; T. K. F. Chiu & 
Chai, 2020). The research indicated that teachers with a strong understanding 
of  AI have utilized generative features to create engaging lessons or inspire 
ideas. AI tools that check for plagiarism (Turnitin) have been included in mul-
tiple educators’ curricula, allowing them to verify the authenticity of  students’ 



74

writing assignments. Overall, AI software has shown the ability to enhance 
students’ learning in a personalized environment and to assist educators in 
teaching by reducing their workload. The creation of  a more fluid work en-
vironment has motivated students to learn and encouraged them to engage 
with advanced technologies to produce artwork that reflects mastery (Keller, 
1987). While the benefits of  incorporating AI into art education are explored, 
it is crucial to examine the challenges that arise when integrating generative AI 
into art-centered spaces. 
	 GenAI has offered students a new perspective, but several lingering 
concerns must be addressed before its full implementation. Given that AI is 
trained on internet resources, issues related to bias have come to the fore-
front. AI biases had become prevalent generative media or written responses 
since much of  the content used to train AI comes from open-source online 
sources (Azzam & Charles, 2024; Park, 2023; Yan & Liu, 2024). The training 
data for AI has been determined by the software creator, leaving teachers 
and administrators with little control over what the generator will produce. 
Depictions of  bias towards race, gender, and culture can negatively impact 
students’ learning experiences and cause discomfort when engaging with AI. 
Research has shown that portrayals of  gender bias can increase anxiety in 
students and adversely affect their mental health (Azzam & Charles, 2024; 
Park, 2023; Weng & Xiao, 2025). Students’ ability to comfortably co-create 
with generative technology is important to establish and protect. Due to the 
lack of  control authors have over the development process of  GenAI, there is 
uncertainty regarding whether the AI will generate appropriate artwork.
	 Additionally, AI’s capacity to produce art can lead students to rely on 
software to complete their work. Overreliance may hinder the development 
of  physical artistic skills, as artistic ability is traditionally cultivated over a long 
period (Alasgarova & Rzayev, 2024; Azzam & Charles, 2024; Bedir Erişti & 
Freedman, 2024). Creating art involves consistent practice and learning how 
to apply techniques to achieve visual outcomes (drawing, painting, etc.). Given 
how quickly AI can generate realistic art, the allure of  using it as a creative tool 
can be particularly tempting for students who want masterful artwork. 
	 AI’s ability to provide students with personalized learning experiences 
and assist in their art has offered a unique art-making experience. Flexibili-
ty in students’ work environment has been shown to enhance motivation to 
develop their art and explore techniques as potential tools for creation. Con-
versely, increased use of  generative technology may cause students to depend 
on the software rather than their own physical art skills. With the benefits 
and drawbacks of  AI, research has cited it as a valuable resource for support-
ing students’ motivation in educational spaces (Alasgarova & Rzayev, 2024). 
Therefore, an overview of  how motivation impacts visual art students has 
been essential. 

Technology and Students’ Motivation to Create Art
	 To develop a deep understanding of  art creation, students must be 
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motivated to learn proper techniques for visual art development. Art educa-
tion depends on student engagement with lessons to accurately assess and 
foster students’ ability to produce art. Subsequently, art educators have been 
increasingly incorporating technology in modern art curricula to motivate stu-
dents, enhancing their self-efficacy and learning achievements with technol-
ogy (Alasgarova & Rzayev, 2024; M. C. Chiu et al., 2024). The adaptability 
of  technological advancements has offered students innovative avenues for 
artistic planning and creation, potentially boosting their engagement and mo-
tivation in the classroom. As research expands technology’s influence on mo-
tivation, it has become crucial to investigate how motivation affects students’ 
willingness to participate in visual art learning environments.  
Student Motivation in Art Classrooms
	 Through a supportive and engaging curriculum, art education has 
driven students’ motivation to create by utilizing industry-standard techniques 
taught through explicit instruction. According to Gbadegbe et al. (2024), stu-
dents who see themselves pursuing media creation as a hobby or future career 
tend to experience increased motivation in the classroom because the medi-
um being taught aligns with their interests. When the content was relevant to 
the learner, they were more likely to engage in the classroom environment. 
Educators who relate their curriculum to students’ interests while providing 
a purpose for learning creative development skills can establish new reasons 
for learners to engage with their education. In a research study conducted 
by Gbadegbe et al. (2024), it was revealed that a maintained and robust eco-
system has a positive influence on students’ motivation to work in visual art 
classrooms. In simple terms, environments that emphasized positive teach-
ing practices, along with supportive tools accessible to all students, enhanced 
students’ motivation to learn and work within that space. A curriculum that 
captured students’ attention and connected instruction to relevant skill-build-
ing techniques involved investing in better tools, establishing a collaborative 
workspace, and offering students versatile support options (Gbadegbe et al., 
2024; Keller, 1987). Visual art classrooms can enhance student learning by 
offering access to interactive workspaces and supportive resources that enable 
all learners to engage effectively. As technology continues to support students’ 
artistic development, the emergence of  AI has raised questions about whether 
generative software affects students’ willingness to engage with the arts. 
Does AI Motivate Students to Develop Art?
	 Given the level of  familiarity many students have with AI, using inter-
active technology has helped cultivate their motivation. Fang and Jiang (2024) 
proposed, based on their research, that employing real-time feedback with 
technological support encouraged students to be bolder and more inventive 
in their artistic endeavors. Visual art education promoted students to step 
outside their comfort zones and expand their creative boundaries with teach-
er guidance. AI assisted educators in providing rapid feedback on students’ 
work, motivating them to tackle new challenges. In this study, students inter-
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acted with the software through an interface, adjusting parameters within the 
technology and reviewing proposed new ideas (Fang & Jiang, 2024). The ver-
satility of  AI has offered students various options for how they approach their 
learning. Easily assessed and utilized choices have been shown to motivate 
students to explore alternative approaches in their art development process 
with the support of  the teacher and technology.
	 Interactive AI has emphasized the development of  artistic skills and 
has been used by art educators to inspire students to enhance their art creation 
abilities. A study conducted by M. C. Chiu et al. (2022) examined how AI can 
boost motivation through interactive feedback using a deep learning-based art 
learning system (DL-ALS). AI programmed to assist in developing students’ 
art skills offered unique options for students to choose when and how to 
utilize them. The DL-ALS system also encouraged students to consistently 
practice their physical skills to achieve learning outcomes while simultaneously 
increasing their motivation (M. C. Chiu et al., 2024). The feedback provided by 
the DL-ALS system has been designed to give learners a clear and easy-to-un-
derstand guide to improving their art creation skills. The motivation fostered 
by interactive AI stems from students’ self-directed learning, providing them 
with a distinctive learning experience. 
Technology as a Means of  Motivation for Visual Art Students.
	 A critical examination of  the variables involved in implementing tech-
nology to promote students’ motivation can inform future educators’ deci-
sions about incorporating technology into their course structure. In a study 
pioneered by Alasgarova and Rzayev (2024), high school students were inter-
viewed on their opinions of  AI employed to motivate them to complete their 
assignments. The students were assigned work where AI was used to assist in 
answering questions and problem solving. Students found that they felt a level 
of  over-reliance on AI for their critical thinking task, which shifted their mo-
tivation to an extrinsic form (Alasgarova & Rzayev, 2024). Students who were 
partaking in classroom activities with technology assistance experienced in-
creased reliance that could negatively impact their motivation to learn on their 
own. Dissatisfaction with the results of  a student’s work caused demotivation 
to continue to work, as there is an apparent lack of  control within their cre-
ation process (Keller 1987; Lyn et al., 2022). Demotivation through a loss of  
control within has been a realistic consequence of  AI becoming too involved 
with student learning. Despite this, the study also indicated that AI’s profi-
ciency in explaining questions and image generation capabilities enhanced stu-
dents’ comprehension and critical thinking skills (Alasgarova & Rzayev, 2024). 
Technology motivated students by providing them with relevant information 
to reference during their learning process. How the information was displayed 
had been customized upon student request, providing control over their learn-
ing experience.  
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Summary
	 The integration of  technology into art education has prompted signif-
icant inquiries regarding the influence of  generative technology on students’ 
artistic development. Over several decades, digital technology has substantial-
ly transformed the creative landscape, presenting a novel perspective on art 
within the educational domain. Although technology has been a staple in art 
education through the incorporation of  photography and digital art, its ap-
plication in other, more traditional media experienced a considerable increase 
during the COVID-19 Pandemic of  2020. The transition to online classrooms 
compelled educators to integrate new technology into their lesson planning, 
thereby enabling them to continue providing practical support to their stu-
dents remotely. Through the application of  prompts, generative technology 
(such as ChatGPT, Midjourney, and Copilot, as references) has function as an 
alternative methodology for artistic development, utilizing open-source data-
bases to generate lifelike and masterful artwork. Generative AI also has been 
employed for brainstorming purposes, as the software creates human-like re-
sponses that foster creativity and critical thinking skills. The versatility of  tech-
nology has provided students with various forms of  support, offering them 
flexible and personalized learning opportunities.
	 Nevertheless, concerns have arisen regarding the potential for stu-
dents to become overly dependent on technology for furthering their artistic 
development. Researchers have observed that AI’s capability to eliminate the 
necessity for students to employ physical development skills during the cre-
ative process raises concerns, as the cultivation of  both physical and cognitive 
skills is essential in art education. Additionally, issues surrounding the manage-
ment of  bias have continued to linger, as the incorporation of  open-source 
databases into generative technology suggests it may be trained to produce 
media from any source. Generative media that reflects bias has been shown 
to adversely affect students’ experiences with technology, heightening anxiety 
and diminishing their willingness to engage in artistic creation. 
	 Given that motivation is one of  the established reasons for incorpo-
rating technology into visual art curricula, researchers have emphasized the 
importance of  including technology as a tool to inspire students to connect 
with the course. AI is a relatively new technology that has provided students 
with unique learning experiences, encouraging them to learn more with its 
support. However, concerns remain regarding whether the flexibility of  AI 
will hinder students during their art creation, with the risk of  students becom-
ing over reliant and demotivated to learn independently. Before full implemen-
tation into art education, and as technology continues to progress, gaps in the 
research will need to be addressed. Chapter 3 addresses the research gaps and 
implications for this study. 
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Chapter 3: Implications
Introduction

	 Art education has adopted a modern approach to instruction by in-
tegrating technology into the development of  students’ visual art skills, in-
tending to enhance motivation and critical thinking abilities. In the previous 
chapter, literature was reviewed through the lens of  the three research ques-
tions presented in Chapter One. Firstly, has the modernization of  technolo-
gy, particularly the integration of  artificial intelligence (AI), limited students’ 
artistic expression? As students become increasingly familiar with technology, 
it is crucial to consider whether AI may restrict how they express themselves 
through the art they create. Secondly, in what ways has technology influenced 
the revisions of  the art curriculum since the COVID-19 Pandemic? The tran-
sition to an online classroom presented challenges for art educators, as tra-
ditional art is typically taught in person. Technology was utilized to engage 
students in their new digital environment, with several software programs now 
included in standard classrooms. Thirdly, what is the effect of  technology inte-
gration on student motivation in the art classroom? Motivation is essential in 
artistic classrooms, with research indicating that technology could help sustain 
students’ engagement in creating art. All three questions contributed to the in-
vestigation of  this project’s purpose and problem statement, utilizing literature 
to analyze if  technology influenced how students engaged with visual arts. 
	 The research questions clarified the purpose of  this project: to ex-
amine how integrating technology into the visual art curriculum impacts high 
school students’ artistic development skills. Based on this, the problem ad-
dressed in this project concerns students becoming overly dependent on tech-
nology, which could jeopardize their ability to develop their art creation skills. 
Administrators and educators who wish to modernize their curriculum need 
to understand the advantages and disadvantages of  integrating new, complex 
software into their lesson planning; especially as technology continues to be-
come increasingly accessible to adolescents. Therefore, Chapter Three will fo-
cus on what conclusions were made based on the research examined in the 
previous chapter, along with potential practice and policy implications. The 
chapter will conclude with recommendations for future studies and limitations 
experienced while finalizing this project.

Conclusions
	 The benefits and challenges of  integrating technology into visual art 
classrooms were examined through relevant research. Scholars have found that 
AI can boost students’ motivation in school and provide them with ideas and 
references during their art development process (Duester, 2024; Fang & Jiang, 
2024; Lyn et al., 2022). Generative AI (GenAI), for instance, can create images 
from text prompts, helping users turn their imagination into visual forms. The 
images that generative technology can produce range from realistic depictions 
of  famous environments to cartoon characters. The wide variety of  GenAI 
can support students who are still developing their artistic skills by offering 
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an alternative way to create artwork, thereby promoting an inclusive learning 
environment (Lyu et al., 2022). Engaging with GenAI can be presented as an 
optional part of  the lesson, giving students a chance to have some autonomy 
over their learning experience. Providing new ways for students to explore art 
is essential for motivating them to engage with the subject (Keller, 1987). As 
software continues to evolve, technology can offer students novel educational 
experiences.
	 With the use of  augmented reality (AR) and virtual reality (VR), stu-
dents can explore new ways to create and interact with art. Technology offers 
students the opportunity to share experiences often not possible in a tradi-
tional classroom; for example, using VR to visit well-known museums to view 
art in a professional setting (Kwon & Morrill, 2022). Seeing art in its intended 
environment gives students a real-world example of  how their work can be 
effectively displayed. AR programs, such as Blippar, introduced students to 
new painting options, involving their physical art skills to produce work in a 
digital space (Kwon & Morrill, 2022). Even in a virtual space, students still use 
their artistic development skills to create work in an interactive environment. 
Therefore, the two programs collaborate to offer a new learning experience 
for students while maintaining a relevant curriculum (Keller, 1987). Depend-
ing on how technology is used in visual art classes, art can be taught through 
an applicable lens, highlighting both cognitive and physical skills.  
	 Concerns about whether technology, especially AI, can help develop 
students’ physical art skills are the focus of  this research. Studies have shown 
that GenAI provided students with little or no support in building their physi-
cal art skills (Alasgarova & Rzayev, 2024; Azzam & Charles, 2024; Bedir Erişti 
& Freedman, 2024). If  students rely too much on AI to create their work, 
they might start depending on the program to handle the physical aspects 
of  artmaking. While technology can assist in aiding students’ artistic efforts, 
educators need to thoughtfully integrate it into their curriculum to prevent it 
from negatively impacting students’ ability to learn and/or create. Therefore, 
the implications for practice and policy should be considered before officially 
including GenAI in the arts. 

Practice Implications
	 Careful integration of  technology in visual art classrooms can pro-
vide students with new sources of  inspiration. The research suggests that in-
corporating generative technology into art education can improve students’ 
creative thinking skills and support their brainstorming process (Lyn et al., 
2022; Ringvold et al., 2024). As a learning tool, GenAI offers a new approach 
for students to take when creating artwork. If  the generative tool is trained 
on appropriate and relevant data, students could benefit from referencing an 
accurate depiction of  what they want to recreate. As students use technology, 
teachers can also find value in using electronics to improve their students’ 
learning experiences. The literature suggests that art educators can incorpo-
rate technology into their curriculum to give students flexible feedback and 
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learning opportunities (Bedir Erişti & Freedman, 2024; Fang & Jiang, 2024; 
M. C. Chiu et al., 2024). Providing relevant and precise feedback to students 
through technology can help keep the visual art curriculum current while di-
rectly enhancing learners’ creative art skills. The adoption of  AR and VR can 
also provide students with new, customizable learning environments for view-
ing or creating artwork. However, as technology advances, policies designed to 
protect students from AI bias and misinformation are essential to maintaining 
a proper educational environment.

Policy Implications
	 A range of  policies can be adopted to ensure that technology in visual 
art classrooms promotes student learning while maintaining a safe educational 
environment. To begin, AI bias in generative programs, which are trained on 
open-source databases, remains a key issue when discussing the implementa-
tion of  technology in visual art settings (Azzam & Charles, 2024; Park, 2023; 
Yan & Liu, 2024). The use of  popular GenAI programs, such as ChatGPT 
and Midjourney, increases the risk of  exposing students to negative images 
of  social and cultural identifiers. Therefore, to minimize the potential harm-
ful impact on students’ learning experiences, it is highly advisable to pass a 
state-level law that addresses ethical concerns related to AI. This law would 
prohibit the inclusion of  AI software in educational curricula if  the programs 
were trained on databases not approved by the academic administration. Such 
legislation can address the unpredictable nature of  GenAI, as the prompt au-
thor had little to no control over how the software interpreted their written 
prompt (Lyu et al., 2022). Consequently, school administrators who review 
and approve AI technology before full integration can help limit students’ 
exposure to potentially offensive content.  
	 Along with establishing state laws, schools can benefit from creating a 
policy that clearly defines what technology can be used in visual art as a sup-
portive learning tool. Research conducted by Kwon and Morrill (2022) found 
that students revealed significant improvement in their motivation to engage 
with art using modern technologies like VR and AR. Therefore, implement-
ing modern programs and advanced software can support students in areas 
where traditional art classrooms fall short. The use of  AR and VR in visual art 
classrooms is notably different from AI; hencefore, schools need policies to 
determine which technologies should be incorporated into art classes. Tech-
nology used in visual arts should continue to help develop students’ physical 
and cognitive art skills, while also allowing their creative expression to flourish. 

Directions for Future Study
	 For future research, it is strongly recommended to focus on secondary 
visual art classrooms, especially in the United States. The scholarly studies dis-
cussed in Chapter Two conducted their research in higher education settings 
or primary schools in other countries. Several studies have highlighted the 
lack of  research in K-12 visual art classrooms and call for more investiga-
tions, since K-12 schools tend to have more complex dynamics than higher 
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education (Leonard, 2021; T. K. F. Chiu & Chai, 2020; Vartiainen & Tedre, 
2023). The research should continue measuring the impact of  technology on 
students’ cognitive and physical creation skills, highlighting the opportunities 
and challenges that remain due to technology’s role in the arts. With the Unit-
ed States’ push to include technology-based educational frameworks in K-12 
education, research conducted within the country is essential to ensure that 
interactive software will be a beneficial learning tool for young artists (South-
worth et al., 2023). Thus, as technology advances, research should be carried 
out before full classroom implementation.
	 Moreover, before permitting AI use in classrooms, administrators 
should create policies that safeguard students from AI misuse. Generative 
media created by AI can expose students to bias, increase their exposure to 
misinformation, or cause them to become overly dependent on technology. 
Because many popular AI programs are trained on open-source databases, 
it is especially easy for students to come across misinformation and bias that 
can mislead them in their art development. (Azzam & Charles, 2024; Chiu, 
T. K. F., 2024; Park, 2023; Weng & Xiao, 2025; Yan & Liu, 2024). Therefore, 
policies should be put in place to address these issues and ensure AI remains 
a supportive learning tool rather than as the main source for information or 
artwork creation.  
       As a final point, a major limitation of  this study is that most of  the lit-
erature reviewed comes from research conducted outside the United States. 
Technology is increasingly common in American education, driven by the 
recent recognition of  AI’s versatility, which influences how traditional art is 
taught (Kwon & Morrill, 2022; Southworth et al., 2023; Vartiainen & Tedre, 
2023). Most research has been done outside the United States, so a crucial 
review of  how AI will affect American classrooms will be vital for shaping 
future laws and policies.

Summary
	 The goal of  this project was to examine how integrating technology 
into the visual arts curriculum influences the artistic growth of  secondary 
school students. Since the COVID-19 Pandemic, technology has become more 
advanced and accessible, enabling teachers and administrators to incorporate 
more modern tools into the art curriculum to help support and motivate stu-
dents. However, questions about whether technology’s impact on students’ 
creative development skills is beneficial or has potential drawbacks have come 
to light. Specifically, the general prevalence of  technology has consequently 
raised reliance on artificial intelligence, which could threaten students’ ability 
to develop their creative skills. 
	 Research indicates that technology in the arts can provide students 
with new learning experiences not typically found in traditional visual art class-
rooms. Using AR and VR enables students to view and interact with art within 
their professional environment, all without leaving the classroom. GenAI can 
support students in brainstorming by translating their ideas into visual for-
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mats. Teachers also benefit from technology as a tool to give feedback on as-
signments on platforms like Google Classroom. Besides serving as a feedback 
method, technology can also create a digital space for alternative lesson de-
livery. Conversely, when it comes to developing students’ physical art creation 
skills, advanced technology like AI offers little to no support. Students might 
start relying on AI to generate their artwork, which contradicts the purpose of  
visual art classes. 
	 Additionally, concerns exist about the potential for misinformation 
and bias that students may encounter when using GenAI. To address these 
concerns, school policies and state laws should be implemented to protect 
students from potentially harmful information. With proper implementation 
of  policies and government regulations, technology has the potential to help 
students elevate their art skills to new heights. Therefore, including technology 
in art education offers numerous benefits and challenges that all stakeholders 
should consider.
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The Impact of  Digital Literacy on 
High school Students’ Sense of  Cyber 

Self-Efficay
David Cameron

Abstract
	 Modern society is both technologically advanced and technologically 
demanding. Competence with digital technologies and the confidence to utilize 
them are increasingly important aspects of  social and career engagement and 
development. High school students cannot be assumed to possess an innate 
understanding of  digital and online technologies due to younger generations 
growing up with widespread use of  such technologies. As the internet and dig-
ital spaces become larger parts of  society and educational practices, preparing 
high school students to be confident in self-guiding online learning or behav-
iors is necessary. The purpose of  this research project is to examine the ef-
fect of  digital literacy instruction on the self-efficacy, or a sense of  self-driven 
confidence, of  high school students. This research project examines research 
conducted through surveys, primarily of  high school students, as well as edu-
cators, to study the relationship between the principles of  digital literacy and 
the development of  online self-efficacy. Findings from this research project 
indicate that high school students do not share a universal and consistently 
well-developed understanding of  digital technologies and their use; unfamil-
iarity with certain risks from online behaviors being a significant blind spot. 
Instruction in digital literacy was found to improve the foundational knowl-
edge of  high school students, as well as building a greater sense of  confidence 
among high school students when online.

Chapter 1: Introduction to the Project 
Background 

	 The 21st century has seen an unprecedented advancement of  how 
information and media in general is created, shared, and consumed by global 
audiences. The prevalence of  the Internet in everyday life results in near-lim-
itless information being widely available at the press of  a fingertip. Techno-
logical innovation has allowed anyone with access to ubiquitous devices like 
smartphones, Chromebooks, or laptops to receive digital media and produce 
their own to share with an equally wide audience. This ease of  sharing has 
made mass media messaging an extremely efficient and wide-reaching practice, 
allowing a specific voice or perspective to be spread across the entire globe. 
The sheer amount of  media on the Internet competing for the average user’s 
attention means that almost any subject of  interest can be searched online 
with hundreds of  thousands of  results. Mass media communication has tre-
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mendous potential for platforming individuals to share themselves and their 
beliefs with enormous digital audiences. However, for younger generations of  
students who must grow up navigating complex digital spaces, the vastness 
and complexity of  the mass media messaging that digital technology provides 
may be just as overwhelming as it is empowering.
	 Perspectives on modern day students are typically associated with tech-
nology use; generations such as Generation Z and beyond have been termed 
“digital natives” because, since birth, they have always had access to the Inter-
net, social media apps, and streaming entertainment. These younger genera-
tions seemingly appear at-home with the constant-connectivity present in the 
modern technological landscape. This assumption, however, that any student 
who grew up with the Internet is inherently literate with digital technology and 
media, is not necessarily accurate. Access to technology does not automatically 
translate to proficient digital literacy and the assumption that students do not 
need education in digital literacy ignores the possibility that many students may 
lack digital competencies which could impact their academic or professional 
success. Furthermore, the absence of  formal instruction in digital literacy can 
possibly undermine students’ sense of  confidence or self-efficacy as they ex-
plore online spaces and attempt to make their individual voices heard (McCa-
rron & Frydenberg, 2023).
	 Self-efficacy, or the confidence of  an individual’s belief  that they can 
succeed or accomplish a specific task, is fundamental in the development of  
digital literacy. Digital literacy and online learning relies heavily upon intrinsic 
motivations and the building of  computer self-efficacy (CSE), which allows a 
student to feel capable of  using digital technologies to pursue their own inter-
ests and accomplish their own goals. CSE is a significant factor influencing stu-
dents’ anxiety when learning online and navigating online educational spaces. 
Higher CSE in students is associated with lower anxiety in students when they 
are active in online spaces (Azizi et al., 2022).
	 While the modern concept of  digital literacy as the information dis-
semination from digital media sources on the internet is relatively new, media 
literacy itself  is a topic of  study reaching as far back as ancient Greece. Media 
literacy practices in ancient Greece, which focused greatly on their oral tradi-
tions such as public debates or plays performed to an audience, utilized critical 
questioning to build an understanding of  contemporary culture and informa-
tion sharing. With the development of  technology, contemporary culture also 
evolves as the means of  sharing information expands in the cultural zeitgeist. 
By the early 20th century, motion pictures were beginning to be established as 
a viable means of  teaching middle school and high school students as noted 
by Indianapolis educators in 1922’s issue of  Visual Education. While there 
were attempts to more greatly incorporate multimedia formats such as motion 
pictures into mainstream educational practices, such as the formation of  the 
Society or Visual Education, many such publications did not prove successful 
and digital media literacy has largely remained a fragmented field of  study. The 
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1970s and 1980s saw cultural attitudes towards mass media and its relationship 
with culture shift, with increased concerns about media’s ability to shape cog-
nitive development of  adolescents (Hobbs, 2010).
	 With further increase of  audiovisual content in mainstream culture, 
in large part due to the increased capacity to share such content through the 
internet, the early 21st century saw attempts to establish media literacy ed-
ucational practices that focused heavily on harm reduction. These practices 
sought to identify harmful or negative effects on individuals accessing media 
on the internet and how to instruct individuals to protect themselves accord-
ingly. Through this perspective, the most frequent forms of  digital media lit-
eracy instruction come in the form of  parental oversight and intervention 
techniques to prevent harmful media exposures. Harmful media is typically 
identified by its subject matter, such as violent and sexualized media. While 
practices have evolved since, these early frameworks conceptualized digital lit-
eracy largely as a means to combat mass media that could result in negative 
outcomes for students of  any age (Hobbs, 2011). 
	 Recent efforts to establish digital literacy as its own field of  study in 
education seek to frame the consumption of  digital media less as a preventa-
tive measure against harmful content and more as a skill set in how to access 
and understand media in general. While a large aspect of  digital literacy in-
struction addresses the necessary technical skills of  operating a computer or 
other devices, there has been a renewed focus on digital literacy instruction as 
a method of  critical thinking. This perspective on digital literacy involves using 
techniques taken from classical literacy such as evaluating the context, author 
and purpose of  a piece of  digital media rather than only written texts (Chen et 
al., 2011).
	 With the complex relationship between digital literacy and online 
self-efficacy, there is a need for continued research, specifically for high school 
students who, upon graduation, will find themselves in an ever-connected and 
technologically demanding landscape. The development of  digital literacy can 
potentially benefit high schools by providing skills to critically analyze mass 
media messaging, an increased sense of  self-confidence when exploring online 
spaces and the capability to create and share media of  their own to share their 
diverse thoughts, opinions, and beliefs to an online audience.

Statement of  the Problem
	 High school students are incredibly invested in digital spaces and tech-
nology as it is a key source of  social interactions, academic information, and 
audiovisual entertainment. The daily activities of  high school students often 
take place across a multitude of  digital and social media platforms which al-
lows the internet to influence and shape a vast array of  experiences that will 
contribute to the development of  any high school student who frequently 
accesses it. With how deeply digital technologies are integrated into the lives 
of  high school students, it raises questions of  internet safety and cybersecurity 
as well as how those factors may influence the ethical behaviors of  high school 
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students online. Without any academic scaffolding to address such concerns 
by outlining the best practices for internet safety or the inherent risks of  com-
puter use, high school students could have difficulty developing the confidence 
necessary to effectively utilize digital technologies.
	 Online safety and cybersecurity is one of  many pressing concerns 
when studying how digital literacy may impact high school students’ behaviors. 
Potential cybersecurity threats are becoming increasingly sophisticated and do 
not discriminate based on age, making high school students just as at risk as 
any other demographic on the internet. Cybersecurity concerns largely revolve 
around the protection of  personal user information; there are countless ways 
private information can be exposed online such as malware attacks which can 
steal sensitive data. Another risk is online phishing attempts, where bad ac-
tors harness the communication technology of  the internet to deceive users 
into exposing their own data. While any user is at risk of  these cybersecurity 
threats, younger users such as high school students are especially at risk due to 
a lack of  awareness about cybersecurity measures and general best practices to 
employ while accessing the internet and sharing personal information (Blažič 
& Blažič, 2024).
	 Concerns over the protection of  personal information when online 
do not stop at the risk of  criminal actions taken against internet users. Legit-
imate educational institutions or technology companies often referred to as 
“Big Tech” can also be culprits of  private information harvesting as many on-
line websites or portals require users to supply specific information such as full 
names, personal phone numbers, or even home addresses to create accounts. 
What companies do with this personal information is not always clear to users, 
with various privacy policies giving organizations a number of  rights in regards 
to how they store, share, and monetize user information. One of  the behaviors 
that leads users, especially high schoolers, to providing sensitive information 
to technology companies is a desire to access social media platforms where 
users may build their digital identities and share their thoughts and beliefs with 
others on the platforms (Gogus & Saygın, 2019).
	 Another potential concern with how high school students access digi-
tal technologies is how users’ knowledge and application information ethics, or 
the lack thereof, may influence online behaviors. Information ethics refers to 
the legal and societal ramifications of  the use of  informational technology and 
the moral perceptions of  certain online behaviors when accessing, sharing, 
and utilizing information. Examples of  positive information ethics range from 
intellectual honesty in the sharing of  information, respect and responsibility 
for the safety of  other users’ personal information, displays of  proper eti-
quette or “netiquette” when communicating with others online. Information 
ethics can also include an awareness of  the legal regulations with respect to 
copyright, intellectual property, and rightful ownership of  information or data 
(Hoesung & Seongjin, 2006).
	 A lack of  information ethics among users accessing digital technolo-


