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Abstract 

The SARS-CoV-2 pandemic, which unfolded from 2019 to 2021, disrupted 

education systems worldwide, leading to significant learning loss and inequities. The 

shift to digital learning, necessitated by the pandemic, presented challenges such as 

learning loss and social-emotional impacts. This study investigates the incorporation of 

Social Emotional Learning(SEL), with mindfulness, into the school curriculum to address 

these challenges. 

The focus of the study is on the implementation of Mindful Doodling as a 

component of SEL within an interactive notebook in a middle school science curriculum 

to enhance student achievement. The study aimed to analyze how different amounts of 

Mindful Doodling in various settings impact achievement in a small, private middle 

school in the Midwest. The investigator assessed student achievement levels using pre- 

and post-assessment unit tests and evaluated the effectiveness of Mindful Doodling in 

different settings, including virtual, hybrid, and in-person learning. 

The rationale for this study stemmed from the disruptive effects of the pandemic 

on traditional classroom structures and the resulting impact on student achievement and 

mental health. The shift to virtual learning created isolation and stress, prompting 

educators to seek ways to mitigate these effects. Mindful activities, including Mindful 

Doodling, were introduced into the curriculum to reduce stress. 

The conceptual framework was grounded in the practice of mindfulness, 

emphasizing being present in the moment. Mindfulness has been associated with 

improved physical and mental health, reduced stress, and greater life appreciation. The 

study focused on the impact of Mindful Doodling on student achievement, exploring 
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whether the frequency of Mindful Doodling and the learning environment (virtual, 

hybrid, or in-person) played a role in this impact. 

The study set forth four hypotheses to answer the research questions, exploring 

the relationship between Mindful Doodling and student achievement in different settings. 

The independent variables included Mindful Doodling practices, frequency of doodling, 

and the learning environment, while the dependent variable is student achievement. 

The study's delimitations included a specific time frame and location, focusing on 

seventh-grade science students in a suburban private middle school during the 2020-2021 

school year. The limitations involved the sample demographics and the use of instructor-

created assessments. 

In summary, this research sought to fill the gap in the understanding of how 

Mindful Doodling can positively impact student achievement, especially in a post-

pandemic learning environment characterized by stress and isolation. The results of this 

study may provide valuable insights for educators and policymakers looking to enhance 

SEL practices and improve student outcomes, which includes the incorporation of 

Mindful Doodling across the curriculum, and expansion of further research, by expanding 

the study population, as well as expanding the Mindful Doodling practice.  
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Chapter One: Introduction 

Background of the Study 

 The global landscape underwent a profound transformation during the SARS-

CoV-2 pandemic that spanned from 2019 through 2021. The repercussions were felt 

across various sectors, and one of the most significantly impacted domains was 

education. In the wake of the virus' rapid spread, nations worldwide resorted to various 

forms of lockdowns as recommended by the Center for Disease Control (CDC, 2022). 

The sweeping change necessitated a seismic shift in the traditional education paradigm 

where students and educators shared physical spaces for learning. The conventional 

classroom setup became obsolete, forcing educators, students, and the entire educational 

system to navigate uncharted territories and adapt to an unprecedented reality. 

 The shift towards digital learning, while a commendable response to the crisis, 

was not without its set of challenges and consequences. Educators and students found 

themselves thrust into a digital platform without adequate preparation or the luxury of a 

gradual transition (Schleicher, 2020, p. 4). The consequences of this abrupt shift were far-

reaching, manifesting as significant learning losses and social-emotional impacts on 

students. The very fabric of education was strained, and the repercussions were 

particularly notable in the realm of social and emotional well-being. 

 As the world grappled with the educational upheaval, it became increasingly 

evident that the SARS-CoV-2 pandemic underscored the need for a holistic approach to 

education. The disruptions caused by the virus necessitated not only academic 

adaptations but also a heightened focus on students' social and emotional development. 

The term “learning loss” took center stage, with Schleicher (2020, p. 4, para. 5) 
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highlighting students endured a loss equivalent to one-third of a school year. The 

significance of this loss amplified when considering the profound impact of mental health 

on learning outcomes. 

 Recognizing the multifaceted nature of students’ well-being, the United States 

Department of Education, as articulated by Cardona (2021), categorizes well-being into 

three dimensions: social, emotional, and behavioral (p. 1, para. 1). The pandemic elevated 

the importance of Social Emotional Learning (SEL) to a critical level, particularly in the 

context of virtual learning environments that became the norm for many schools. SEL, as 

a framework, encompasses the development of crucial skills such as self-awareness, self-

management, social awareness, relationship skills, and responsibility. Consequently, 

when schools transitioned back to in-person learning, there was an inherent responsibility 

to expand and prioritize SEL for each student (Yorke et al., 2021, p. 2). 

 Amidst the challenges posed by the pandemic, educators and curriculum 

developers recognized the need to infuse SEL with innovative practices that could 

simultaneously address the academic and emotional needs of students. One such practice 

gaining prominence is mindfulness, a component seamlessly integrated into SEL 

curriculums. Mindfulness, as a practice, encourages individuals to be present in the 

moment, fostering a heightened awareness of one's thoughts and emotions (Watt, 2012). 

An intriguing addition to the SEL toolkit is Mindful Doodling, a practice that combines 

the art of being in the moment with the visual representation of ideas through doodling 

(Brown, 2015, p. 8, para. 1). 

 Mindful Doodling, as an aspect of SEL, holds immense promise, especially when 

implemented within interactive notebooks as part of a middle school science curriculum. 
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The innovative approach of combining Mindful Doodling within a curriculum not only 

aligns with the principles of SEL but also enhances student engagement and achievement. 

The interactive nature of Mindful Doodling fosters a creative and active learning 

environment, promoting deeper understanding and retention of scientific concepts. 

 The SARS-CoV-2 pandemic disrupted education on a global scale, necessitating a 

paradigm shift to digital learning. This transition, while essential for continuity, brought 

forth a myriad of challenges, including significant learning losses and social-emotional 

impacts on students. The recognition of the interconnectedness of academic and 

emotional well-being led to an increased emphasis on Social Emotional Learning (SEL), 

with mindfulness and Mindful Doodling emerging as valuable tools in this educational 

landscape. As schools strive to recover and rebuild in the post-pandemic era, the 

integration of SEL practices, including Mindful Doodling, remains a vital component in 

fostering a holistic and resilient educational system. 

Purpose of Study 

The investigator focused on the nuanced effects of Mindful Doodling on student 

achievement within a small, private, midwestern middle school science classroom. The 

primary objective was to scrutinize how varying durations of Mindful Doodling in 

different educational settings influenced academic outcomes. The investigator sought to 

position Mindful Doodling as a deliberate practice capable of augmenting student 

achievement in the realm of middle school science education in a positive manner. The 

assessment of student achievement levels was meticulously conducted through the 

administration of pre- and post-assessment unit tests. 
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Notably, the study's focus extended beyond mere observation of the effects of 

Mindful Doodling; it aimed to quantify the impact of different durations of this practice 

on student achievement across diverse settings. The investigator was motivated to 

ascertain whether Mindful Doodling could be considered a significant and positive tool 

for enhancing academic performance. 

At the initiation of the study, the existing body of knowledge neither specifically 

supported nor refuted the potential influence of Mindful Doodling on student 

achievement within the middle school science classroom. However, existing frameworks 

on mindfulness implementation in education, such as those articulated by Watt (2012), 

lent credence to the investigation's premise. 

The inception of Mindful Doodling practices in this educational context was a 

direct response to the transformative impact of the SARS-CoV-2 virus on teaching 

methodologies. As highlighted in the Education Week article "How Hybrid Learning Is 

(and Is Not) Working During SARS-CoV-2 Virus: 6 Case Studies," the hybrid learning 

format, necessitated by the pandemic, introduced challenges that extended learning 

resources for both teachers and students. This strain on resources, coupled with 

limitations on socio-emotional learning (SEL) expansion, prompted the investigator to 

formulate pertinent questions aimed at exploring the integration of Mindful Doodling as 

an integral component of SEL. This research was not only timely but also sought to 

address the evolving needs of education in the face of unprecedented challenges. 

Rationale of the Study 

Throughout history, the paramount focus of education has invariably been student 

achievement. The educational landscape underwent a seismic shift during the SARS-
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CoV-2 pandemic, forever altering the traditional classroom structure and leaving an 

indelible mark on student achievement. During the height of the pandemic, the academic 

year 2020-2021 bore witness to a novel approach to learning, with students tethered to 

virtual classrooms through an array of electronic devices such as computers, 

Chromebooks, or other internet-accessible gadgets. The pandemic, a global disruptor, 

upended not only the educational system but also the dynamics of teaching and learning, 

all in response to government-enacted isolation mandates aimed at curbing the virus's 

spread. The abrupt alteration in learning methodology led to a cascade of repercussions, 

most notably the profound impact on students' mental health, prompting educational 

leaders to delve into investigations to unearth ways to minimize the deleterious effects of 

isolation on both students' mental well-being and their scholastic accomplishments. 

The conventional middle school classroom was a model of collaboration, 

teamwork, and Social and Emotional Learning (SEL), serving as the bedrock of the 

educational paradigm at the study school. Critical thinking, a skill honed through 

collaboration with peers, thrived in this environment. Educators, cognizant of the 

importance of SEL, fostered it among students by facilitating open communication and 

collaborative work, thereby enriching their overall learning experiences (Collaborative 

for Academic, Social, and Emotional Learning, 2022). 

The SARS-CoV-2 pandemic galvanized a global response, ushering in 

widespread isolation practices. Educational institutions were not impervious to these 

measures, necessitating an abrupt transition from the conventional physical classroom 

setting to a virtual realm where the interaction between students and teachers occurred 

solely through the confines of computer screens. The paradigm shifts in the learning 
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environment resulted in an unprecedented sense of isolation for students and educators 

alike, exerting a profound toll on their mental health (Center for Disease Control, 2021). 

The ramifications of the isolation stemming from the SARS-CoV-2 response were 

acutely felt in the mental health arena of both students and teachers. The challenges that 

resulted due to SARS-CoV-2 became glaringly evident that not every student had 

equitable access to their virtual learning environment, introducing concerns about social-

emotional well-being, manifested through heightened stress and anxiety (Yorke et al., 

2021, pp. 5-6). These concerns precipitated a concerted effort by schools to explore 

avenues to alleviate stress induced by the isolation that resulted from the SARS-CoV-2 

pandemic (May 2021 Mental Health Impact of the COVID-19 Pandemic, 2021). A 

prevailing approach in this endeavor involved the integration of mindful activities into 

the social-emotional learning curriculum, a strategy aimed at mitigating the adverse 

effects of isolation-induced stress (Watt, 2012). 

Conceptual Framework 

Mindfulness, as articulated by Watt (2012), serves as a profound outlet to 

heightened awareness in the present moment. Grounded in spiritual traditions, 

particularly within the foundational tenets of Buddhism, mindfulness guides practitioners 

to embrace the essence of 'being' in the here and now (Watt, 2012, p. 5). The practice 

extends beyond a mere acknowledgement of the surroundings; it necessitates a holistic 

immersion into the current moment, fostering qualities of awareness, presence, focus, 

embodiment, and acceptance (Watt, 2012). 

Mindfulness finds its foundation in spiritual traditions that championed a 

profound awareness of the present, aligning seamlessly with the philosophical teachings 
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of Buddhism. The evolution of mindfulness is evident in structured programs like 

Mindfulness-Based Stress Reduction (MBSR), an eight-week transformative journey that 

empowers individuals to navigate the complexities of everyday life with reduced stress, 

leading to a fuller, more enriched existence. Mindfulness-Based Cognitive Therapy 

(MBCT), designed to address recurrent depression, stands as a testament to the 

adaptability and effectiveness of mindfulness, particularly in mitigating negative thought 

patterns. MBSR and MBCT programs incorporate meditation as a formal practice, a 

dynamic tool that trains the mind to elevate awareness and presence (Watt, 2012). 

The holistic benefits of mindfulness are profound, impacting both physical and 

mental well-being. As outlined by Watt (2012), engaging in mindful practices fortifies 

the immune system and alleviates chronic pain. On the mental health front, mindfulness 

emerges as a significant practice in diminishing the grip of depression, addiction, anxiety, 

and stress (Watt, 2012). Those who traverse the mindful path discover an augmented 

sense of enjoyment and a heightened appreciation for life itself (Watt, 2012). 

Amidst the challenges posed by the SARS-CoV-2 pandemic, educators have 

turned to mindfulness in pursuit of solace and equilibrium (Tortella et al., 2021). 

Mindfulness becomes a beacon of hope, offering respite from the tensions wrought by the 

pandemic and serving as a transformative force in enhancing the overall well-being of 

individuals across diverse contexts. 

Statement of Problem 

The investigator sought to expand the understanding of student achievement 

within the middle school science classroom. This investigation sought to ascertain 

differences in assessment scores among students engaging in varied durations of Mindful 
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Doodling. The central inquiry focused on discerning whether the integration of Mindful 

Doodling had a significant impact on increasing student achievement. 

A thorough analysis of student achievement levels was conducted, employing a 

meticulous pre- and post-assessment methodology. The investigator systematically 

assessed the effectiveness of Mindful Doodling as an intervention, meticulously 

dissecting summative differences to ascertain the potential positive impact of this practice 

on student achievement. 

Acknowledging the existing gaps in literature, the current body of knowledge 

provides limited conclusive evidence either supporting or refuting the significant 

influence of Mindful Doodling on student achievement in the middle school science 

classroom. Despite this, a theoretical foundation emerges from various frameworks 

advocating for the integration of mindfulness practices within educational settings (Watt, 

2012). 

The investigation not only serves as an exploration of Mindful Doodling's impact 

but, also as a broader contemplation on the multifaceted landscape of mindfulness within 

the educational sphere. As the inquiry progresses, the overarching goal remains anchored 

in unraveling the potential keys to unlocking enhancing student achievement through the 

mindful incorporation of doodling practices. 

Hypotheses 

The investigator sought to answer the following overarching question and sub-

questions, which resulted in four hypotheses: The following research question and 

hypotheses guide this quantitative study: 

Overarching RQ1: How does Mindful Doodling impact student achievement? 
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Sub-question 1: How do differences in the frequency of Mindful Doodling 

increase student achievement within the middle school science classroom?  

Sub-question 2: What are the differences in achievement between virtual 

learners, hybrid learners, and in-person learners who practice Mindful 

Doodling in the middle school science classroom? 

Sub-question 3: What is the relationship between achievement between 

virtual learners, hybrid learners, and in-person learners who practice 

Mindful Doodling in the middle school classroom, and the frequency of 

students practicing Mindful Doodling? 

Hypothesis 1 

H1a: There is an increase in growth in student achievement when students utilize 

Mindful Doodling within a middle school science classroom. 

Hypothesis 2 

H2a: There is a significant difference in growth in student achievement when 

Mindful Doodling frequencies increase in the middle school science classroom.  

Hypothesis 3 

H3a:  There is a difference between the increase in achievement of virtual learners, 

hybrid learners, and in-person learners who practice Mindful Doodling in the 

middle school science classroom. 

Hypothesis 4 

H4a:  There is a relationship between the increase in achievement of virtual  

learners, hybrid learners, and in-person learners who practice Mindful Doodling 

zero times, approximately 1-4 times, and approximately 5-10 times. 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  10 

 

 

 

Independent variable  

The independent variables of the study include the practice of Mindful Doodling 

in the middle school science classroom, the frequency students participate in 

Mindful Doodling practices, and the environment in which students participate, 

such as virtual, hybrid, and in-person learning.   

Dependent variable 

The dependent variable is identified as student achievement as a measure of 

growth and a difference in student pre- and post-assessment scores.  

Delimitations, Limitations, and Assumptions 

The scope of the study was bounded by the following delimitations: 

Time Frame.   

Existing data from pre- and post-assessments that were administered during 

October 2020. 

Location of the Study.  

The study takes place at a suburban private middle school in the Midwest. 

Sample.  

The sample was a heterogeneous mix of males and females, 11- to 14-year-old 

seventh-grade science students. 

Criteria.   

The sample included only students participating in the suburban private middle  

school seventh-grade science classes during the 2020-2021 school year.  
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The following limitations were identified in this study: 

Sample Demographics. 

The sample included seventh-grade students participating in seventh-grade 

science classes at a suburban private middle school.  

 Instrument. 

The data from an instructor-created pre- and post-assessment is analyzed for the 

growth in student achievement.  

Definition of Terms 

For this study, the investigator defined the following terms: 

Adolescent Learners Characteristics:  

Adolescent 'learners' characteristics comprise the various attributes that 

shape the way individuals make meaning of their world. These attributes 

include specific skills, such as hypothetical-deductive reasoning and 

metacognition, which are tied to an individual's stage of cognitive 

development. They also include individuals' subjective views of the 

learning enterprise, for instance, their levels of motivation and mastery 

goals. All these attributes are shaped in important ways by the social 

environment in which the learning experience occurs. (Davis, 2012, 

para.1) 

Assessment: ''referred to the wide variety of methods or tools that educators use to  

evaluate, measure, and document the academic readiness, learning 

progress, skill acquisition, or educational needs of students" (Great 

Schools Partnership, 2015, para.1). 
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Doodling: meant "to draw pictures or patterns while thinking about something  

else or when you are bored" (Doodling, n.d., para.1). 

Educator Roles: were defined by (Havighurst, 2020, para.1) as  

Broadly speaking, the function of teachers is to help students learn by 

imparting knowledge to them and by setting up a situation in which 

students can and will learn effectively. But teachers fill a complex set of 

roles, which vary from one society to another and from one educational 

level to another. Some of these roles are performed in the school, some in 

the community. 

Hybrid Learning: was defined by (Pennsylvania State University, 2009, para.1) as  

A hybrid approach to course delivery combines face-to-face classroom 

instruction with online activities. This approach reduces the amount of 

seat time in a traditional face-to-face course and moves more of the course 

delivery online. During classroom instruction time, students can be 

engaged in authentic, collaborative learning experiences. The online 

components can include multimedia-enhanced content and channels for 

ongoing discussion. 

In-Person Learning: referred to: "Students must be active participants. The  

experience should support social interaction, and the process needs to be 

meaningful. Blended Learning, personalized Learning, and differentiated 

instruction represent interrelated components that can support the 

achievement of those ideals" (Holland, 2018, para. 12). 

 

https://www.britannica.com/topic/social-interaction
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Interactive Science Notebooks: was defined as "serve as a means for teachers and  

students to communicate with each other around specified content. The 

notebooks are also a tool for teachers to provide content information and 

students to wrestle with complex content concepts" (Westfall, 2018, p. 28-

35).  

Middle School Science Classroom: was defined by (Wormeli, 2016, para. 1) as:  

middle school, not a junior version of high school. To be effective in our 

teaching, we are developmentally appropriate for young adolescents, not 

for 16- to 18-year-olds nor for 8- and 9-year-olds. There is expertise to 

teaching middle-level students that is different from that needed to teach 

elementary or high school students, and our classrooms reflect that 

specific expertise. 

Mindful Doodling: was defined by (Malchiodi, 2014, para. 7) as:   

Doodling is not just a way to ‘think differently,’ it's a way to ‘feel 

differently,’ too. From emerging studies, we are learning that art 

expression may actually help individuals reconnect thinking and feeling, 

thus bridging explicit (narrative) and implicit (sensory) memory. The 

wonderful thing about Doodling is that it is a whole brain activity—

spontaneous, at times unconscious, self-soothing, satisfying, exploratory, 

memory-enhancing, and mindful.  

Mindfulness: was defined as "means becoming more aware of what's going on-  

right here, right now" (Watt, 2012, para. 2). 
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Next Generation Science Standards:  was defined by (NGSS Lead States, 2020,  

para. 1) as:  

The Next Generation Science Standards (NGSS) are K–12 science content 

standards. Standards set the expectations for what students should know 

and be able to do. The NGSS were developed by states to improve science 

education for all students. 

Social-Emotional Learning: was defined by (Niemi, 2020, paras. 3-4) as:  

Social and Emotional Learning (SEL) is an integral part of education and 

human development. SEL is the process through which all young people 

and adults acquire and apply the knowledge, skills, and attitudes to 

develop healthy identities, manage emotions and achieve personal and 

collective goals, feel and show empathy for others, establish and maintain 

supportive relationships, and make responsible and caring decisions. SEL 

advances educational equity and excellence through authentic school-

family-community partnerships to establish learning environments and 

experiences that feature trusting and collaborative relationships, rigorous 

and meaningful curriculum and instruction, and ongoing evaluation. SEL 

can help address various forms of inequity and empower young people 

and adults to co-create thriving schools and contribute to safe, healthy, and 

just communities. 
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Student Achievement: was defined as "academic achievement, attainment of  

learning objectives, acquisition of desired skills and competencies, 

satisfaction, persistence" throughout their Learning (York et al., 2015, p. 

5, para. 5).  

Summary  

The investigator analyzed differences in pre- and post-test data on an instructor-

created assessment to determine the impact of Mindful Doodling practices on student 

achievement. The SARS-CoV-2virus spread, creating a worldwide response, resulting in 

long isolation periods in many communities (CDC, 2022).  In the educational setting, 

students and teachers rapidly transitioned from in-person learning to virtual learning 

(Schleicher, 2020). The combination of vast isolations associated with the worldwide 

response to SARS-CoV-2, and the immediate shift in learning, increased stress levels in 

both students and teachers. (Schleicher, 2020). 

The administrative team at the study school began exploring ways teachers could 

reduce the stress levels that the students and teachers experienced. The study investigator 

focused on examining Mindful Doodling data from science students in a small 

midwestern school since the study school participated in activities such as doodling to 

alleviate some of the stressors associated with the pandemic. The investigator wanted to 

determine if the practice increased achievement based on the amount of doodling. 

Additionally, the investigator wanted to determine how virtual, hybrid, and in-person 

learners who practice Mindful Doodling compared in science achievement.  

Educational institutions began examining mindful practices within their SEL 

curriculum that focused on reducing stress levels among students and teachers. These 
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concepts are expanded and explored further in a literature review in the following 

chapter.  
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Chapter Two: Review of Literature 

Chapter One outlined the responsibility of educators and discussed different 

components that comprised middle school science classrooms. One example included 

how educators became responsible for teaching students about Social Emotional Learning 

or SEL and the subject content. One feature of SEL included mindfulness. Mindfulness is 

the practice of being present for what is happening here and now, it includes being in the 

moment (Watt, 2012, p. 1). The SARS-CoV-2 pandemic caused isolation and stress over 

the previous two years. The stress caused by the SARS-CoV-2 pandemic led educators to 

investigate additional ways to increase student achievement, such as Mindful Doodling 

(CDC, 2022). 

 Mindful Doodling allowed students to be present for the lesson's content. Doodling 

enabled students to connect with their learning by drawing their attention to their 

thoughts in the current instead of being focused on the stressors around them. Generating 

doodles using the entire brain has benefits to the practitioner (Malchiodi, 2014, para. 3). 

First, doodling encourages deep thought and enhanced the ability to focus. Secondly, 

doodling helped foster problem solving skills, improves memory, retention, and enhances 

mindfulness.  

 The literature review provided evidence that supported the implementation of Mindful 

Doodling to enhance student learning in middle school. The review includes an analysis 

of the current research on how the middle school can be analyzed as a structure to support 

student learning. As a result of the SARS-CoV-2 outbreak, the learning environment 

shifted to in-person, virtual, or hybrid learning (CDC, 2022). Each learning type within 

the middle school science classroom centers on student achievement grounded in the 
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Next Generation Science Standards, which utilize student assessments and interactive 

notebooks for evaluation. Students doodle within the interactive notebooks to enhance 

their understanding of their scientific content. The doodling practices support student 

SEL with the supporting concepts of mindfulness and Mindful Doodling to enhance 

student learning within the student interactive notebook. The connections between the 

ideas of doodling and SEL to increase student achievement were solidified through the 

analysis of the effects of Mindful Doodling on student achievement within the middle 

school science classroom, as this concept lacked information. 

Organization of the Literature Review 

 The literature review was structured in a way in which middle school achievement 

was the focal point. The first portion discussed the format and structure of the middle 

school as it supports the achievement of students. The function of the middle school was 

to serve as a support to student achievement in academics and social interactions. The 

review then delved into the impact the cognitive development of the adolescent had on 

their achievement. After the discussion of the impact cognitive development had on 

achievement the focus then shifted to the impact of Social Emotional Learning on student 

achievement. As a part of Social Emotional Learning(SEL) the concept of mindfulness 

was analyzed as a support for student achievement within a Social Emotional Learning 

curriculum.  Within the SEL curriculum students were encouraged to utilize various 

mindful practices one of the practices included Mindful Doodling to enhance student 

achievement.  
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Student Achievement in Middle School 

The middle school concept or definition is essential in understanding student 

achievement within the middle school, and the implementation mindfulness through 

doodling in interactive note booking to increase student achievement. The middle school 

is defined as: 

middle school, not a junior version of high school. To be effective in our 

teaching, we are developmentally appropriate for young adolescents, not 

for 16-to-18-year-olds nor for 8- and 9-year-olds. There is expertise in 

teaching middle-level students different from the expertise needed to teach 

elementary or high school students. Our classrooms reflect that specific 

expertise. (Wormeli, 2016, para. 1)  

The middle school movement, which began in the 1960s, advocated for an environment 

where teachers focused on the "middle" developmental age of students that fell between 

the ages of 10 and 15.  

The experts in middle school achievement from the Association for Middle Level 

Educators included Wormeli, Bishop, and Harrison. According to Wormeli, Bishop, and 

Harrison the successful middle school focused on curriculum, instruction, Social 

Emotional Learning(SEL), organization, and adolescent development (Wormeli, 2016).   

Students' developmental age influences their ability to understand and comprehend the 

world. Adolescent understanding influences the structure and decisions educators make 

to impact student achievement within a middle school significantly. The entire middle 

school concept integrated specific components of the middle school theory, including 
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advisory, teaming, and exploratory classes, emphasizing critical thinking, collaborative 

learning, and a SEL curriculum (Wormeli, 2016).  

  The middle school’s advisory concept includes a small group of students that an 

adult leads. During this time, students form close relationships. The adult or advisor 

fosters the student's social and emotional development during this period. Often it is a 

designated class, but it can also be a time during the week for students to gather for 

developmental activities (Muth & Alverman, 1999, p. 6).  

  The concept of teaming at the middle school level includes a group of teachers 

that work together with a specific group of kids. All the teachers on the team teach the 

same grouping of students, allowing them to implement intervention strategies by 

identifying student weaknesses within their classes (Muth & Alverman, 1999, p. 5). The 

Exploratory class encompasses any course that is not mathematics, social science, 

science, or language arts.  

 Critical thinking is the capability to think rationally, clearly, and comprehend 

logical relationships between ideas. Additionally critical thinking means examining, 

making comparisons, evaluating, examining, measuring aspects, and then making choices 

to resolve issues centered on these skills (Forte & Horvath, 2011, pp. 4-5). Utilizing 

reasoning abilities is an intellectual process that can be as simple as being aware of one's 

environment or as complicated as declaring choices that result in behavior. The 

recommended integration of critical thinking skills asserts that they are not taught in 

isolation and are incorporated throughout the curriculum.   

  The ability of students to work within a collaborative team teaches civility. 

Students must understand the foundations of communicating civilly among their peers to 
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work within a group effectively. The basis of understanding this is as follows: 

Collaborative groups are composed of diverse students. Norms of cooperation are set and 

expected. They periodically ask students to pause and reflect on their comfort, and the 

comfort of others, in settings where there may be tension or disagreement. (Muth & 

Alverman, 1999, p. 7). 

  SEL is the central focus of the middle school concept. The Collaborative for 

Academic, Social, and Emotional Learning (CASEL) website reads:  

We believe it is most beneficial to integrate SEL throughout the school’s 

academic curricula and culture, across the broader contexts of schoolwide 

practices and policies, and through ongoing collaboration with families and 

community organizations. These coordinated efforts should foster youth voice, 

agency, and engagement; establish supportive classroom and school climates and 

approaches to discipline; enhance adult SEL competence; and establish authentic 

family and community partnerships.). Each of these competencies is essential to 

the overall Learning within the middle school. (CASEL, 2022, para. 7)  

Each sub-component of the middle school builds upon itself as the foundation for 

the education of adolescents. As an essential component of adolescent learning and 

growth advisories, teaming, critical thinking, collaboration, and SEL are crucial in 

supporting the overall development of the adolescent learner.  

Educator Roles 

 The middle school educator had a pivotal role in the educational environment of 

middle school students. They were responsible for developing learning environments that 

met the specific needs of young adolescent learners (Martens & Caskey, 2018). The 
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educator of middle school students was able to meet the young adolescents’ learning 

needs through a comprehensive understanding of middle school philosophy, organization, 

curriculum, planning, delivery, assessment, collaboration, and content knowledge 

(AMLE, 2021). 

 The foundation of an effective middle-school educator began with an 

understanding of middle-school philosophy. The middle-school concept placed the 

development of adolescent learners at the forefront, recognizing the middle-school 

student’s distinctive needs and characteristics (Bishop & Harrison, 2021). Within the 

middle-school philosophy, student centeredness took precedence, emphasizing the 

importance of addressing the Social Emotional Learning of students. This transformative 

approach significantly shifts the educator’s role within the classroom from being the focal 

point of instruction to becoming a facilitator and coach who guides students in their 

learning journey.  

 Familiarity with the organizational structure of middle-schools was another 

essential aspect of the educator’s role. Middle schools had a structure that explicitly 

catered to the needs of adolescent learners (Muth & Alvermann, 1999). This structure 

encompasses elements such as an integrated curriculum, advisory programs, exploratory 

programs, interdisciplinary teams, and educators who possess specialized knowledge 

about young adolescents (Muth & Alvermann, 1999). The integrated curriculum plays a 

critical role in connecting students to the concepts they are learning by incorporating 

multiple disciplines throughout the school day. This approach promoted a holistic 

understanding of subjects, supported the adolescents’ learning and development, and 

addressed their questions and concerns (Atkin et al., 2002). 
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 An integrated curriculum extends beyond academic content and includes the 

Social Emotional Learning(SEL) of adolescents. SEL focuses on the development of 

students’ social and emotional skills, which are essential for their overall well-being and 

academic success (Atkin et al., 2002). Through the integration of SEL into the 

curriculum, educators create an educational environment that nurtures the emotional 

intelligence and resilience of students, fostering positive relationships, self-awareness, 

and responsible decision making.  

 Middle-school educators had to be skilled in curriculum planning and delivery to 

effectively fulfill their roles guiding students through the learning process. Educators 

should have designed and implemented curriculum that was not only academically 

rigorous but also relevant and engaging for middle school students. A well-designed 

curriculum took into account the developmental needs and interests of students, 

encouraged critical thinking, problem solving, and inquiry-based learning, and fosters a 

love for lifelong learning (Bishop & Harrison, 2021). The curriculum should provide 

opportunities for students to explore different subject areas in depth and make 

connections between disciplines, promoting a comprehensive understanding of the world.  

 Collaboration was another key aspect of the middle school educator’s role. 

Educators needed to work collaboratively with their colleagues, administrators, and other 

support staff to create a positive and supportive learning environment for students (Atkin 

et al., 2002). Collaborative efforts can take the form of team planning, interdisciplinary 

projects, and shared professional development opportunities. Fostering a culture of 

collaboration, educators enhance the educational experience for middle school students 

and create a sense of belonging within the school community.  
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 Assessment was another vital component of the middle school educator’s role. 

Middle school educators employed a variety of assessment strategies to gather data about 

student’s learning and growth. Assessments in the middle school can include traditional 

tests, performance tasks, projects, presentations, and portfolios. With the use of a diverse 

range of assessment methods, educators obtain a comprehensive understanding of 

students’ strengths, challenges, and areas for growth. Educators should not have used 

assessments for the sole purpose of measuring academic growth, but assessments 

provided opportunities for students to demonstrate their creativity, critical thinking, and 

problem-solving skills (Kelier, 2018).  

 Lastly, middle school educators had to possess strong content knowledge in the 

subjects they taught. A solid foundation in content knowledge allowed educators to 

provide accurate information, answer students’ questions, and guide student learning 

effectively. The strong content knowledge of an educator allows students to be enabled to 

create meaningful connections between concepts and real-life applications, fostering a 

deep understanding of the subject matter. Middle school educators stayed updated with 

current research and best practices in the educator’s respective fields allow for the 

delivery of high-quality instruction and incorporation of relevant and engaging content 

into their lessons (AMLE, 2021).  

 In summation, middle school educators play a crucial role in supporting the 

educational development of middle school students. Educators can create a positive and 

impactful learning environment for students by understanding middle school philosophy, 

being familiar with the organization of middle schools, designing and implementing an 

integrated curriculum, promoting collaboration, employing effective assessment 
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strategies, and possessing a strong content knowledge (AMLE, 2021; Atkin et al., 2002; 

Bishop & Harrison, 2021.; Martens & Caskey, 2018; Muth & Alvermann, 1999).  

Adolescent Learning 

 Adolescence was between childhood and adulthood, divided into early and late 

adolescence (Muth & Alvermann, 1999, p. 12). "Physically, young adolescents undergo 

more change than at any other time of their lives except infancy" (Muth & Alvermann, 

1999, p. 20). The changes adolescents underwent were physical and mental 

developmental changes. The dramatic changes that occurred during adolescent 

development directly influenced the ability of the student to process and retain the 

information taught.  

 The physical changes adolescents experienced during early adolescence can have 

psychological and social impacts on co-occurring learning and cognitive developments. 

Cognitive development is: 

concerned with the activities that occur in the mind between the time of the 

stimulus and the time of the response. Cognitive development refers to how these 

activities become more sophisticated as a person gets older and gains more 

experience. (Muth & Alvermann, 1999, p. 29) 

Piaget developed a theory of cognitive development where the individual constructs their 

understanding, and thus, the teacher became a facilitator of knowledge rather than the 

transmitter of information (Muth & Alvermann, 1999, p. 29). The theory of cognitive 

development asserts that learning occurs in four stages as an individual progresses in the 

developmental process, sensorimotor thought, preoperational thought, concrete 

operational thought, and formal operational thought. The two stages that impact 
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adolescent learning significantly are concrete operational thought and formal operational 

thought. Each stage is entered based on individual development and varies among 

individuals. Adolescent learning typically centers on concrete operational thought from 

ages 6 to 12, transitioning to formal operational thought beginning at 11. The concrete 

operational thought stage focuses on learning-centered physical manipulation or direct 

experiences the learner has with the content. Formal operational thought centers around 

the learner's abstract thought process centered on hypothetical deduction (Muth & 

Alvermann, 1999, p.30).  

 The structure of the middle school at its foundation was structured in such a way 

that the cognitive development of adolescent learners was at the forefront. The educator’s 

focus within the middle school structure includes adolescent development at the center, 

which results in a very intentionally focused curriculum (Bishop & Harrison, 2021).  

During the SARS-CoV-2 outbreak, educators were forced to shift their teaching methods 

to accommodate the educational shutdown.  

 The sudden transition to virtual learning presented a significant challenge for 

adolescent learners, as the structured environment that was designed to support their 

cognitive development was disrupted. The middle school structure, with intentional focus 

on adolescent development, was forced to adapt quickly to ensure students’ cognitive 

needs were still being met (Schleicher, 2020, p. 4). 

 One of the primary concerns during this period was the impact on the social 

development of adolescents. Middle school is a crucial time for social interactions and 

the development of social skills (Jones & Dolittle, 2017). The sudden shift to virtual 

learning left many students isolated from their peers, leading to feelings of loneliness and 
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disconnection (Yorke et al., 2021, p. 2). The absence of face-to-face interactions and the 

limitations of online platforms made it difficult for students to engage in the collaborative 

and interactive learning experiences that were vital for their social development.  

 Furthermore, the transition to virtual learning posed challenges to the cognitive 

development of adolescents. As mentioned earlier, Piaget’s theory of cognitive learning 

emphasizes the importance of hands-on experiences and direct interactions with the 

content being learned. However, virtual learning relied heavily on digital tools and 

passive forms of learning, which may not have provided the same level of engagement 

and cognitive stimulation for students. The absence of hands-on activities and direct 

experiences could hinder the development of critical thinking skills and abstract 

reasoning that are fostered during the concrete operational thought and formal operational 

thought stages.  

 Educators and schools made efforts to adapt and provide alternative strategies to 

support the cognitive development of adolescent learners during virtual learning 

(National Education Association [NEA], 2021). They implemented online collaborative 

platforms and interactive virtual tools to foster peer interactions and engagement. 

Educators also had to adjust their instructional methods to create meaningful learning 

experiences through online platforms. Classes utilized video conferencing, discussion 

forums, and multimedia resources to encourage active participation and critical thinking 

(NEA, 2021).  

 As the world gradually recovered from the pandemic and returned to in-person 

learning it was important to reflect on lessons learned during this time. Educators could 

integrate the best practices from virtual learning into their teaching methodologies, 
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combining the benefits of face-to-face interactions with the effective use of technology 

(Bonderud, 2021). The use of traditional and digital resources allows for schools to create 

a more inclusive and flexible learning environment that supports the cognitive 

development of adolescent learners.  

 The shift to virtual learning during the SARS-CoV-2 pandemic presented 

significant challenges for the cognitive development of adolescent learners. The absence 

of structured middle school environments limited social interactions, and reliance on 

technology affected adolescent cognitive and social development (Schleicher, 2020, p. 4). 

However, educators and schools made efforts to adapt and provided alternative strategies 

to support students’ cognitive growth. As the educational landscape evolved, it was 

crucial to continue prioritizing the cognitive development of adolescents and integrating 

the lessons learned from virtual learning to create a more inclusive and engaging learning 

environment.   

In-Person Learning  

 In-person learning is known as traditional or classical learning, which occurs 

within a school where the learner and educator are simultaneously in the exact physical 

location. The educator is responsible for creating an academic environment where 

learners feel academically supported (Suleri & Suleri, 2018, p. 3). In-person learning 

environments allow for communication between the learner and educator, which is 

essential in allowing the educator to evaluate student understanding. The evaluation 

enables the educator to identify gaps in student understanding via conversations (Suleri & 

Suleri, 2018). 
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The curriculum centered on the principle of education through significant real-

world experiences and tests in classical school learning. It may appear weird if a teacher 

or student used virtual learning in the classroom. Traditional educational methods in 

school have several advantages. One of the essential advantages of classroom learning is 

that it teaches students how to negotiate, solve problems collectively, and be aware of 

their actions and effects on others (Suleri & Suleri, 2018, p. 3).  

 The in-person learning model required the educator to arrange the physical 

learning environment for the learners, "establishing rules and procedures, maintaining 

students' attention to lessons and engagement in activities" (Suleri & Suleri, 2018, p. 3). 

The interactions between the learner and the educator strengthened the learning 

environment and made in-person learning much more effective. A study by Suleri and 

Suleri in 2018 found that in-person learning was much more effective for adolescent 

learners where educators had more opportunities to identify gaps in learner understanding 

(p. 3).  

 In-person learning has additional benefits to student learning that contribute to its 

effectiveness as an educational practice. One significant benefit includes the immediate 

feedback students are given from the educator (Suleri & Suleri, 2018). Additionally, the 

educator gives personalized face-to-face attention to each student which serves as a major 

facet of the learning environment established by the educator. 

 The traditional classroom setting included educators that were able to provide 

instant feedback to students based on their understanding and performance.  Through 

face-to-face interactions, educators can gauge students’ comprehension levels, identify 

areas of confusion, and tailor their teaching approach accordingly (NEA, 2021). The real-
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time feedback allows for timely interventions and adjustments in instructional strategies 

to meet individual students’ needs.  

 The physical presence of educators fosters a sense of accountability and 

responsibility among students. When learners knew that their teacher was physically 

present, they are more likely to actively engage in the learning process, stay focused, and 

participate in class activities (Suleri & Suleri, 2018). The accountability that is created 

cultivates a sense of discipline and commitment, which are valuable attributes for 

academic and personal growth (Ragozzino et al., 2003, p. 169).  

 Another advantage of in-person learning was the opportunity for peer interaction 

and collaboration. In a classroom environment, students can engage in face-to-face 

discussions, group work, and collaborative projects. These activities promote teamwork, 

communication skills, and the development of social bonds among students. Working 

together on assignments and projects encourages the exchange of ideas, diverse 

perspectives, and mutual support, enhancing the overall learning experience (Suleri & 

Suleri, 2018).  

 Additionally, in-person learning facilitated the development of essential non-

academic skills, such as emotional intelligence, empathy, and social awareness. Peer and 

educator interactions in a physical setting allows for students to learn to navigate social 

dynamics, resolve conflicts, and understand the perspectives of others. Interpersonal 

skills are crucial for personal growth, building positive relationships, and functioning 

effectively in society (Suleri & Suleri, 2018).  

 Furthermore, the physical classroom environment offered various resources and 

materials that supported hands-on learning experiences. Students can access books, 
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manipulatives, laboratory equipment, art supplies, and other educational tools that 

enhance their understanding and engagement. These resources provide opportunities for 

tactile, sensory, and experiential learning, which can be particularly beneficial for 

students with diverse learning styles (Suleri & Suleri, 2018).  

 In-person learning also creates a structured routine and dedicated learning space, 

separate from distractions at home. The physical separation of school and home 

environments helped students establish a focused mindset and associate the classroom 

with learning and intellectual growth. This separation can contribute to better time 

management, increased productivity, and improved academic performance (Brown, 

2020).  

 While virtual learning has become more prevalent in recent times, the advantages 

of in-person learning remain significant. The combination of immediate feedback, 

personalized attention, peer interaction, social skill development, access to resources, and 

a structured learning environment makes in-person learning a highly effective and 

holistic approach to education. Embracing the strengths of in-person learning and 

integrating them with emerging technologies, educators can create dynamic and enriching 

educational experiences for students (Suleri & Suleri, 2018).  

Virtual Learning  

 Virtual learning emerged as an essential component of education in the face of the 

SARS-CoV-2 pandemic. The integration of information and communication technology 

has revolutionized education by introducing diverse options for students, educators, and 

staff. This innovation in virtual learning has the potential to be an effective tool for 
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education, facilitating advancements in organizational, educational, and economic realms 

(Suleri & Suleri, 2018, p. 2). 

 A notable initiative in virtual learning was observed in the state of Missouri. In an 

effort to provide flexible learning opportunities, the Missouri Course Access and Virtual 

School Program (MOCAP, n.d.) was introduced in the 2019-2020 academic year, 

previously known as MoVIP (MOCAP). The MOCAP program enables students from 

kindergarten through 12th grade to access educational resources and instruction in a 

variety of environments, 24 hours a day, seven days a week, thus breaking down barriers 

of time and place. MOCAP (n.d.) offers students the chance to learn at their own pace 

and according to individual needs. 

 In addition to the state-level program, Missouri public school districts had the 

option to implement Alternative Methods of Instruction (AMI) as an alternative form of 

virtual learning (Missouri Revisor of Statutes, n.d., 171.033). This approach allows 

students to continue their education virtually during periods of inclement weather, 

emergencies, or other circumstances that prevent in-person instruction. By leveraging 

virtual learning, public schools in Missouri can ensure that students receive continuous 

education, even in challenging circumstances.  

 However, it is important to note that private schools in Missouri were not bound 

by the same mandates as public schools. As a result, private schools had the freedom to 

adopt virtual learning models that blend in-person and online instruction, offering a more 

flexible approach that suits their unique requirements. This flexibility enables private 

schools to leverage the advantages of virtual learning while also incorporating traditional 
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face-to-face interactions, creating a hybrid learning environment that best meets the needs 

for their students. 

 The introduction of virtual learning in Missouri, both through state initiatives like 

MOCAP (n.d.) and the implementation of AMI in public schools, as well as the 

flexibility afforded to private schools, reflected the recognition of virtual learning’s 

potential to enhance educational opportunities. These initiatives acknowledge the 

importance of adapting to the evolving needs of students and society. Virtual learning not 

only addresses the challenges posed by the pandemic but also lays the groundwork for 

future educational advancements.  

 Virtual learning became an indispensable tool in the field of education. The 

integration of information and communication technology paved the way for the 

innovative approaches to teaching and learning, offering benefits at various levels – 

organizational, educational, and economic. In Missouri, the introduction of initiatives like 

MOCAP (n.d.) and the implementation of alternative methods of instruction in public 

schools, as well as the flexibility enjoyed by private schools, exemplified the state’s 

commitment to leveraging virtual learning to meet the diverse needs of students and 

ensure continuous education. These initiatives serve as a model for other regions and 

highlight the potential of virtual learning to shape the future of education (Suleri & 

Suleri, 2018, p. 2).  

Hybrid Learning 

 As many school districts shift from in-person instruction to remote learning 

models that combine in-person and virtual learning, the SARS-CoV-2 pandemic 

presented new obstacles for educators. As a result, educators faced introducing new 
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learning models and might have done so simultaneously. Teachers must include help 

from other experts within their school or district in developing and implementing distance 

learning to satisfy students' intellectual, physical, social, and emotional requirements 

(NEA, 2021).  

 One model that many educators relied upon is hybrid learning. In a hybrid 

learning environment, in-person instruction combines with online activities. This strategy 

reduced sitting time in a standard in-person learning environment by moving some of the 

classroom activities to an online platform. Students participated in authentic, 

collaborative learning activities during classroom teaching time. Multimedia- enhanced 

content and conversation were in the online components (PennState, 2019). Hybrid 

learning offered the advantage of combining the benefits of in-person learning with the 

flexibility and accessibility of online learning.  

 In the face of continuing and unanticipated issues from the SARS-CoV-2 

pandemic, K-12 schools have had to get creative and devise innovative approaches to 

facilitate distance learning, maintain student engagement, and offer consistent 

performance. Education Week’s data revealed the constantly shifting, state-by-state 

nature of the United States’ SARS-CoV-2 response: Some school districts reopened, 

while others had instructions to remain closed entirely, leaving many to fend for 

themselves in finding a functional balance between in-person and virtual learning 

(Bonderud, 2021). These challenges have necessitated the exploration of various learning 

models to adapt to the changing circumstances and ensure students’ educational needs 

were met.  
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 Each model of learning, whether it is in-person learning, hybrid learning, or fully 

virtual learning, was designed to support and foster student achievement and academic 

success. While in-person learning provided direct interaction between teachers and 

students, hybrid learning combined the benefits of face-to-face instruction with online 

resources and activities. Fully virtual learning allowed for flexibility and accessibility, 

enabling students to learn from anywhere with an internet connection. Educators 

carefully considered the strengths and limitations of each learning model and selected the 

approach that best suited the specific needs and circumstances of their students 

(Bonderund, 2021).  

 Implementing virtual learning successfully required collaboration and support 

from various stakeholders. Educators collaborated with other experts within their school 

or district, such as instructional designers, technology specialists, and curriculum 

coordinators, to develop effective virtual learning materials and strategies. By leveraging 

the expertise of these professionals, educators enhanced the quality of instruction and 

ensure that students’ intellectual, physical, social, and emotional requirements are 

addressed effectively (PennState, 2019).  

 The shift to remote and hybrid learning environments in response to the SARS-

CoV-2 pandemic posed significant challenges for educators. By collaborating with other 

experts and leveraging innovative approaches, such as hybrid learning, schools adapted to 

the changing circumstances and ensured students’ educational needs were met. As 

education continued to evolve in the face of the SARS-CoV-2 pandemic, it was essential 

to prioritize the well-being and academic success of students by employing strategies that 

promote engagement inclusivity, and personalized learning experiences (NEA, 2021).  
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Achievement 

 Achievement, academic success, or student achievement was a way for educators 

to measure student success in school. Hattie and Guskey (2020) defined achievement, in 

its simplest terms, as "the accomplishment of something" (p. 3). Additionally, Hattie and 

Guskey outlined significant points that outlined achievement components: learning 

objectives (and the outputs of those objectives) divided into three categories: cognitive, 

emotional, and psychomotor objectives. As a result, performance evaluations could 

concentrate on cognitive, affective, or psychomotor outcomes (or any combination of 

those outcomes.) While the school curriculum frequently stressed cognitive 

accomplishment objectives, achievement in the emotional and psychomotor domains was 

just as significant. Educators had recognized the relevance of affective outcomes, 

especially in recent years. Achievement was considered a summative construct that 

spanned numerous content areas. The examination of achievement within a specific 

content area was a summative construct; an example included core content areas.   

Moreover, there was some variation in content areas taught and assessed across 

countries. Achievement was the attainment of knowledge or skills (i.e., what a student 

had acquired at a specific point in time) or the improvement of knowledge or skills (i.e., 

what a student had learned over time) (i.e., changes in academic performance over time). 

Both attainment and progress were desirable ends, but they were distinct forms of 

performance that had to be evaluated separately (Hattie & Guskey, 2020).  

Additionally, educator instruction and assessment were designed to evaluate 

achievement, and included opportunity for students to experience an integrated 

curriculum. The integration of curriculum included cross curricular and project-based 
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assessments to adequately assess student achievement (Bishop & Harrison, 2021, pp. 35-

42).  

Hattie & Guskey's (2020) discussion of the key points that outlined achievement 

provided the foundation for educators to evaluate and measure the students’ ultimate 

success in addition to the effectiveness of teaching practices. Achievement was the 

evaluation of student mastery of specified standards, and the Next Generation Science 

Standards were the ones that are the focal point of the middle school science classroom.  

Next Generation Science Standards 

 The Next Generation Science Standards, or NGSS, were a set of science standards 

developed by a collaborative group of states within the United States to create a set of 

expectations for what students should understand from a scientific perspective. 

According to the NGSS: " 

The Next Generation Science Standards (NGSS) are K–12 science content 

standards. Standards set the expectations for what students should know and be 

able to do. The NGSS were developed by states to improve science education for 

all students. A goal for developing the NGSS was to create a set of research-

based, up-to-date K–12 science standards. These standards give local educators 

the flexibility to design classroom learning experiences that stimulate students' 

interests in science and prepare them for college, careers, and citizenship (the 

NGSS Lead States, 2021).  

 The implementation of the NGSS allowed educators and students to enhance and 

shape their understanding of scientific principles. NGSS recommended the three-

dimensional approach to implementing the standards within instructional practices, which 
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included crosscutting concepts, science and engineering techniques, and disciplinary core 

ideas.  

Crosscutting Concepts help students explore connections across the four domains 

of science, including Physical Science, Life Science, Earth and Space Science, 

and Engineering Design. When these concepts, such as "cause and effect," are 

made explicit for students, they can help students develop a coherent and 

scientifically based view of the world around them. Science and Engineering 

Practices describe what scientists do to investigate the natural world and what 

engineers do to design and build systems. The practices better explain and extend 

what "inquiry" means in science and the range of cognitive, social, and physical 

practices required. Students engage in practices to build, deepen, and apply their 

knowledge of core ideas and crosscutting concepts. Disciplinary Core Ideas 

(DCIs) are the key ideas in science that have broad importance within or across 

multiple sciences or engineering disciplines. These core ideas build on each other 

as students’ progress through grade levels and group into the following four 

domains: Physical Science, Life Science, Earth and Space Science, and 

Engineering (the NGSS Lead States, 2021).  

Assessment 

 Assessment was a way for educators to evaluate student learning and shape the 

educational system. Additionally, assessments fall into two categories, either formative or 

summative. Formative assessments served to enhance teaching and learning practices and 

Summative assessments held students and teachers accountable for what was learned and 
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taught (Atkin et al., 2001, p. 20). These assessment types required specific engagement 

from both the educator and the learner.  

 The educator's role in the assessment process focused primarily on evaluating the 

implementation of teaching practices of the standards taught. The outcomes of 

assessments allowed educators to be reflective in their teaching practices and adjust the 

curriculum. Reviews also evaluated student progress and developed learners who could 

problem solve (Atkin et al., 2001, p. 15).  

 The student's role in the assessment process varied from that of the educator. 

Their role provided the feedback needed for educators to make informed decisions about 

curriculum and lesson plans. Additionally, assessments gave students essential 

information required to reflect on their learning process. Reflective learners were more 

engaged with their learning (Atkin et al., 2001, p. 17). 

 Effective assessment practices guided and influenced student learning and shaped 

the content taught. The most effective results from assessments supported students in 

effectively managing and organizing their time, analyzing their strengths and weaknesses, 

and enhancing their overall understanding of the content. Assessments allowed students 

to tailor their knowledge of quality work (Atkin et al., 2001, p. 18).  One form of 

assessment practice used by educators was the interactive notebook. 

Interactive Notebooks 

Interactive notebooks were spiral-bound notebooks, composition notebooks, or 

binders. Middle school science students entered information into the notebook to enhance 

their understanding of the learned content. The notebook setup allowed students to make 

connections across the pages, improving their content knowledge. The learning 
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documents include notes, diagrams, laboratory reports, and other activities (Mallozi & 

Heilbronner, 2013, p. 6). 

Students' interactions with the content they were learning were within the pages 

of their notebooks. Engagement by the students with their learning was essential and 

facilitated by note booking techniques. The interactive science notebooks illustrate the 

students’ understanding or misunderstanding of the content. The organizational skills of 

students improved by keeping an interactive notebook. The interactive notebook also 

provided the structure and support to individualize instruction for students (Marcarelli, 

2010, pp. 2-4). 

The educator designed and created notebook guidelines, which served as an 

organizational tool for students to process the taught objectives. The notebook served as a 

formative and summative assessment for students. Additionally, educators provided 

feedback on the contents of the notebook. Educators could then evaluate student needs 

and differentiate their instruction based on the contents of the student notebook 

(Marcarelli, 2010, p. 4).  

The interactive notebook served as a highly effective way for the educator, 

student, parent, and all others supporting the student to communicate. The notebook 

demonstrated students’ understanding of the content and assessed student performance. 

The notebook and the process of developing the content allowed for individualized 

instruction (Marcarelli, 2010, p. 4).  

Doodling 

 Doodling or drawing without intentionally thinking or when bored was a way the 

mind was distracted (Doodling, n.d., para.1). The act or process of doodling allowed the 
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brain to process information. The cognitive functions required while creating a doodle 

were significant, whether out of boredom or an attempt to make connections to the 

content.  

 According to Pillay (2016), the fight-or-flight system of a person would do 

everything possible to keep you aware while bored. Doodling was a type of fidgeting that 

could be the body's last-ditch effort to stay awake and focused. Doodling prevented the 

individual from falling asleep or staring blankly after your brain had shut down. Allowing 

doodling kept the individual’s mind active for longer. Furthermore, paying full attention 

puts a burden on the brain, and doodling might provide the break the brain required to 

continue paying attention without losing interest. Doodling helped people stay awake by 

maintaining healthy levels of alertness or lowering the excessive levels of autonomic 

arousal associated with boredom. 

 The cognitive processes involved in doodling extended beyond simply staying 

awake and focused. Doodling also impacted how our memory functions including 

working memory, short-term memory, and long-term memory. Research conducted by 

Andrade (2010) revealed that when individuals engage both their auditory and visual 

senses, the individual could retain information more effectively. In other words, when 

someone doodles while listening to information, the people were more likely to 

remember and store that information.  

 The act of doodling helped maintain an optimal level of arousal in the brain, 

which was conductive to the retention and storage of new information. Doodling helped 

prevent the mind from wandering too far or becoming disengaged, as it provides a 
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secondary point of focus. By doodling, individuals could keep their cognitive processes 

active and enhance the individual’s overall learning experience (Brown, 2015).  

 Doodling was not merely a mindless activity, but rather a cognitive process that 

allows the brain to process information. Individuals who doodle stay awake and focused 

by preventing excessive autonomic arousal associated with boredom. Additionally, 

doodling enhanced memory functions by engaging both auditory and visual senses, 

facilitating better retention and storage of information. Therefore, rather than being 

discouraged, doodling should be recognized as a valuable tool to improve cognitive 

engagement and learning outcomes (Brown, 2015).  

Social-Emotional Learning 

 Social Emotional Learning, or SEL, has underwent extensive transformations 

over the years. SEL was referred to as character education, education of the whole child, 

personality education, 21st-century skills, non-cognitive skills, or soft skills. This 

extensive topic under the educational domain made it challenging to develop a specified 

definition and was consistently changing. Investigators agree that students in an SEL 

curriculum learned to manage their own emotions and managed their interactions with 

others in a manner that benefits them and those around them (Jones & Doolittle, 2017).  

 As schools decided and developed their SEL programs, the development of the 

program had to be centered and focused on developmentally appropriate content and 

delivery. Developmentally students changed significantly in their emotional intelligence 

as they progress through their school-aged years (Jones & Doolittle, 2017). During 

adolescence, student relationships among peers became a significant part of shaping their 

emotional development and thus had to be accounted for when developing or selecting an 
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SEL curriculum. SEL curriculum was designed by supportive adults who understand the 

need for adolescents to have autonomy, and their point of view is considered. Within 

these SEL curricula centered on adolescents, the adults delivering the program were most 

effective as advisors (Jones & Doolittle, 2017).  

 The development of the SEL curricula included emphasis on self-awareness, 

social awareness, self-management, relationship skills, and responsible decision making 

(Ragozzino et. al., 2003, p. 169). The application of the emphasized competencies 

allowed for students not only to enhance their learning through connections with those 

around them, but it allowed for them to connect in a deeper meaningful way to the 

content they were learning (Ragozzino et. al., 2003, p. 171). The connections students 

make through SEL curricula became crucial as the SARS-CoV-2 pandemic response 

forced schools to take a drastically different approach to learning which included learning 

virtually. The virtual learning resulted in emphasis needing to be placed due to the 

isolation experienced by students due to the SARS-CoV-2 crisis (Yorke et al., 2021, p. 

2).  One specific practice utilized by educators to assist students in coping with the 

unprecedented and challenging circumstances surrounding the SARS-CoV-2 pandemic 

response was the practice of mindfulness.                               

Mindfulness 

 According to Watt (2012), "Mindfulness means becoming more aware of what's 

going on right here, right now" (Ch.1 para. 2). The teachings of mindfulness are centered 

on the individual being aware, present, focused, embodied, and accepting. In practice, 

mindfulness is centered on meditation practices, influenced by modern medicine and 

psychotherapy. When implementing mindfulness, the practice can be formal or informal.  
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 The origins of mindfulness can be traced back to Buddhist beliefs and traditions. 

Many mindful meditation practices, which aim to enhance awareness and presence in the 

moment, have direct roots in Buddhist meditation practices. The meditation practices 

have been handed down from monks who established the practices thousands of years 

ago. In the early 1900s psychologists began adapting meditation practices for mental 

health therapies and psychotherapy. The adaptation led to the development of 

Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based Cognitive Therapy 

(MBCT), which integrate mindfulness practices into mental health practices (Watt, 

2012). 

 Watt’s research highlights the numerous benefits of mindfulness practice on 

mental and physical health, as well as overall well-being. Multiple studies have supported 

the beneficial nature of mindfulness practices. Neuroscience research demonstrated that 

meditation, as a key component of mindfulness, reduces stress and anxiety while 

strengthening neural pathways associated with happiness (Watt, 2012, Ch. 1). The 

practice of mindfulness, therefore, contributes to improved health outcomes. 

 Furthermore, mindfulness extends its benefits to physical health. Studies have 

shown that mindfulness-based interventions can reduce chronic pain, improve immune 

system functioning, lower blood pressure, and promote better sleep (Watt, 2012, Ch.1). 

The mind-body connection is integral to the practice of mindfulness as it recognizes the 

interconnection between mental and physical well-being.  

 In addition to the formal practice of mindful meditation, there are also informal 

practices that can reduce stress. A stress reducing practice is doodling. Research suggests 

that engaging in doodling, which involves spontaneous and unstructured drawing, can 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  45 

 

 

 

help individuals relax, focus their attention, and alleviate stress (Watt, 2012, Ch.1). 

Doodling serves as a form of mindful practice by redirecting attention to the present 

moment and promoting a sense of calm and relaxation.  

 Mindfulness as defined by Watt (2012) involves cultivating awareness of the 

present moment. The foundation of mindfulness is in Buddhist traditions, and 

psychologists have adapted it for mental health therapies. The benefits of mindful 

practices are supported by research, including improved mental and physical health, 

enhanced well-being and stress reduction. Meditation as a key component of 

mindfulness, strengthens neural pathways associated with happiness and reduces anxiety. 

Additionally, informal practices such as doodling can be utilized to reduce stress and 

promote mindfulness. The practice of mindfulness offers a holistic approach to well-

being by acknowledging the mind-body connection and encouraging individuals to be 

fully present in their lives (Watt, 2012).  

Mindful Doodling 

 Mindful Doodling as a practice, combined the principles of mindfulness with the 

act of doodling or creating drawings. The practice involved being fully present in the 

moment while engaging in the creative process (Watt, 2012).  The integration of 

mindfulness into doodling, practitioners could maintain a state of focused attention and 

prevent their minds from wandering. The approach to doodling as a mindful practice has 

been found to have cognitive benefits, as demonstrated in Jackie Andrade’s study.  

 Andrade discovered that doodling helped keep cognitive processes actively 

engaged in the task at hand, rather than allowing the mind to wander or daydream 
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(Andrade, 2010). The findings suggested that doodling could enhance concentration and 

prevent cognitive lapses during activities that require sustained attention.  

 Moreover, Cora et al. (2021) explored the use of concept maps as a form of 

doodling to improve memory and recall. Concept mapping involved visually organizing 

and connecting information using diagrams or drawings. The investigators found that 

students who utilized concept mapping as a doodling technique showed positive retention 

outcomes. The findings suggested that the act of doodling, particularly through concept 

mapping, could facilitate the encoding and retrieval of information.  

 Further support for the benefits of doodling in learning can be found in “The 

Doodle Revolution” by Brown (2015). Brown emphasized the significance of student-

created doodles and visual representations in increasing engagement and retention of 

knowledge. According to Brown (2015), when learners actively translated their 

understanding into visual formats, they reinforced their comprehension and make 

connections between ideas more effectively.  

 The incorporation of doodling as a mindful practice allowed individuals to 

improve their productivity and overall success. Mindful Doodling allowed for the 

simultaneous cultivation of mindfulness and creative expression, enabling individuals to 

remain focused, engaged, and mindful of their current experiences. The act of doodling 

served as an anchor for the mindful practitioner, grounding them in the present moment 

and enhancing their ability to stay attuned to their surroundings (Watt, 2012).  

 Mindful Doodling combined the benefits of mindfulness and doodling to foster 

increased focus, engagement, and retention. Through the integration of mindful 

awareness and creative expression, practitioners could enhance cognitive processes, such 
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as attention and memory. Whether through concept mapping or other visual 

representations, doodling as a mindful practice offered a valuable tool for learners 

seeking to optimize their learning experiences and outcomes (Brown, 2015; Cora et al., 

202).  

Summary 

 The concept of Mindful Doodling gained attention in recent years, especially 

within educational settings. This study aimed to explore the potential benefits of Mindful 

Doodling, which involved the intentional focus on doodling as a means of enhancing 

learning experiences. Through examining the implementation of Mindful Doodling 

within an interactive science notebook in a seventh-grade science classroom, this research 

sought to shed light on its impact on middle-school learners.  

 Mindfulness, a state of being fully present and engaged in the current moment, 

has been widely acknowledged for its positive effects on various aspects of well-being. 

The application of mindfulness to education the practices has shown promise in 

improving attention, reducing stress, and enhancing cognitive abilities. In the context of 

middle school learners, who were in a critical stage of development, intentional focus 

became particularly significant. Middle-school students often faced challenges in 

maintaining attention and might have benefited from strategies that cultivate their ability 

to concentrate.  

 Doodling, typically perceived as a mindless and unfocused activity, has been  

recognized for its potential cognitive benefits. Research suggests that doodling can aid 

concentration, boost memory retention, and promote creative thinking. Mindful Doodling 

takes this concept further by combining the act of doodling with the intentional focus and 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  48 

 

 

 

awareness. Educators aimed to provide students with a tool for enhancing student 

learning experiences, though encouraging students to engage in Mindful Doodling 

practices.  

 The specific context of this study involved the integration of Mindful Doodling 

within an interactive science notebook in a seventh-grade science classroom. The science 

notebook served as a platform for students to record their observations, thoughts, and 

reflections related to scientific concepts and experiments. The investigators aimed to 

investigate the impact of Mindful Doodling on student engagement, attention, and 

compensation of scientific content through integrating Mindful Doodling.  

 Data collection was a crucial component of this study. The investigators planned 

to gather quantitative data through pre- and post-assessments, which would measure 

students’ attention span, comprehension, and recall abilities.  

 The analysis of the collected data provided valuable insights into the effectiveness 

of Mindful Doodling as a learning tool for middle-school learners.  The data collected 

will also contribute to the existing literature on the intersection of mindfulness and 

education. Through understanding the impact of Mindful Doodling in the context of 

science education, educators can make informed decisions about incorporating this 

practice into their teaching methodologies.  

 The study aimed to explore the concept of Mindful Doodling and its 

implementation within an interactive science notebook in a seventh-grade science 

classroom. Through focusing on intentional focus and awareness during the process of 

doodling, investigators hoped to enhance middle-school learners’ learning experiences. 

Through data collection and analysis, this study sought to provide valuable insights into 
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the potential benefits of Mindful Doodling as a tool for enhancing student engagement, 

attention, and comprehension in the science classroom.   
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Chapter Three: Research Method and Design 

The primary focus of this comprehensive study was to delve into the intricate 

dynamics surrounding the influence of Mindful Doodling on the academic achievements 

of seventh-grade students in the context of a middle school science classroom. The 

backdrop for this exploration was set within the framework of an academic year, where 

Mindfulness emerged as a central theme within the curriculum, capturing the attention 

and dedication of science instructors withing the middle school science classroom. The 

intentional integration of Mindfulness paved the way for a captivating research endeavor, 

seeking to unravel the potential impact of Mindful Doodling on student success. 

At the outset of this investigation, a crucial foundational step was taken by the 

instructor involved—they administered a pre-assessment to their respective classes. The 

foundational step of assessment practices established a baseline against which subsequent 

academic progress could be measured.  The preliminary data allowed the instructor to 

introduce students to the concept of Mindful Doodling. The teaching strategy of Mindful 

Doodling was not haphazardly implemented; rather, it was intentionally divided into 

distinct categories based on frequency, recognizing and accommodating the diverse range 

of student preferences and learning styles. 

The study's structure was meticulously designed to expose different classes to 

varying frequencies of Mindful Doodling activities integrated within the science 

curriculum unit. Two classes engaged in Mindful Doodling exercises on two separate 

occasions, offering insight into the impact of moderate exposure to such activities on 

student achievement. In contrast, another two classes experienced Mindful Doodling 

sessions a total of five times, intensifying the integration to explore the potential for 
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increased frequency to yield more substantial academic benefits. The intentional diversity 

in the implementation of Mindful Doodling activities added layers to the research, 

providing a significant understanding of its effects on student achievement. 

One unique component of this study was the role played by the fifth class, which 

served as the control group. Distinct from the other groups, this class did not participate 

in any Mindful Doodling activities as part of their science curriculum. Instead, they 

functioned as a benchmark against which the outcomes of the study could be rigorously 

compared. This control group played a crucial role in isolating the potential impact of 

Mindful Doodling from other confounding variables, enhancing the accuracy and 

reliability of the study's findings. 

The study's methodology reached another level of sophistication through the 

meticulous data collection and analysis techniques employed by the investigator. 

Academic progress was tracked and evaluated with precision, utilizing a combination of 

post-assessments and supplementary evaluations. The multifaceted approach allowed for 

a comprehensive evaluation of the potential correlation between Mindful Doodling and 

student achievement, adding depth and reliability to the study's findings. 

In essence, this investigation embarked on a journey to unravel the nuanced 

effects of Mindful Doodling on student achievement within the specific context of middle 

school science education. The deliberate structuring of the study to encompass varying 

frequencies of these activities, coupled with the inclusion of a control group, 

demonstrated the investigators' commitment to providing valuable insights into the 

efficacy of this innovative teaching approach. The potential implications of the study's 

findings extended beyond the realm of educational research, holding the promise of 
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providing educators with a versatile strategy to enhance student engagement and elevate 

academic performance. 

Problem and Purpose Overview  

In the pursuit of elevating student achievement, educators continuously seek 

innovative methodologies that resonate with learners, fostering a conducive environment 

for academic growth. One such avenue of exploration investigated the efficacy of 

Mindful Doodling as a pedagogical tool to enhance student achievement. This study 

employed a comprehensive approach, utilizing an investigator-created pre-and post-

assessment to assess the impact of Mindful Doodling on academic performance. 

The research sought to unravel the intricate dynamics between the incorporation 

of Mindful Doodling and its influence on student achievement levels within the middle 

school science classroom. Through a meticulous examination of the pre-and post-

assessment results, the investigator gauged the effectiveness of Mindful Doodling as an 

intervention to positively impact student achievement. Existing literature offers limited 

insights into the specific influence of Mindful Doodling on academic outcomes in the 

middle school science domain, broader frameworks, such as the work of Watt (2012), 

advocate for the integration of mindfulness practices in educational settings. 

Watt's research provides a foundational perspective, endorsing mindfulness as a 

valuable pedagogical approach. However, the current study uniquely contributes to the 

academic discourse by focusing specifically on the application of Mindful Doodling in 

the middle school science context. The deliberate concentration of the application of 

Mindful Doodling within a middle school science classroom allows for a specific 
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exploration of the potential benefits or limitations that Mindful Doodling may present in 

enhancing student achievement within this particular academic domain. 

As educators increasingly recognize the importance of holistic approaches to 

learning, the investigation into Mindful Doodling serves as a pioneering effort to bridge 

the gap between creativity and academic performance. While acknowledging the existing 

support for mindfulness practices, this study refines the scope, shedding light on the 

specific implications of Mindful Doodling in the context of middle school science 

education. The endeavor to unlock innovative pathways to elevate student achievement 

remains at the forefront, and this research contributes valuable insights to this ongoing 

pedagogical conversation. 

Independent variable. 

 The independent variable within the study is the frequency students practiced  

Mindful Doodling within their interactive science notebook.  

Dependent variable.  

The dependent variable within the study is student growth in achievement.  

Questions and Null Hypotheses 

Overarching RQ: How does Mindful Doodling impact student achievement? 

Sub-question 1:  

How do differences in frequency of Mindful Doodling increase student 

achievement within the middle school science classroom?  
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Sub-question 2:  

What are the differences in achievement between virtual learners, hybrid 

learners, and in-person learners who practice Mindful Doodling in the 

middle school science classroom? 

Sub-question 3:  

What is the relationship between achievement between virtual learners, 

hybrid learners, and in-person learners who practice Mindful Doodling in 

the middle school classroom and the frequency of students practicing 

Mindful Doodling? 

Null Hypothesis 1:  

There is no difference in growth in student achievement when instructors utilize 

Mindful Doodling within a middle school science classroom. 

Null Hypothesis 2:  

There is no difference in growth in student achievement when the doodling 

frequencies increase in the middle school science classroom. 

Null Hypothesis 3:  

There is no difference between the increase in achievement between virtual 

learners and in-person learners who practice Mindful Doodling in the middle 

school science classroom.  

Null Hypothesis 4:  

There is no relationship between the increase in achievement of virtual learners, 

hybrid learners, and in-person learners who practice Mindful Doodling zero times, 

approximately 1-4 times, and approximately 5-10 times. 
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Research Design 

The investigator initiated a comprehensive examination to evaluate the impact of 

Mindfulness in the realm of science education. The investigation sought to gauge the 

effectiveness of Mindfulness by scrutinizing the scores obtained from teacher-created 

"pre-end-of-unit" and "post-end-of-unit" tests administered to 50-60 heterogeneous 

students. The study delved into the specified facets of student performance and explored 

the potential influence of Mindfulness practices on academic outcomes. 

The investigator categorized students into three distinct doodling frequency 

groups: those who doodled 0 times, 1-4 times, and 5-10 times during the assessment 

period. The categorization according to doodling frequency allowed for a detailed 

understanding of the relationship between doodling frequency and academic 

achievement. Additionally, the investigation considered the learning mode of students, 

classifying them into three groups: virtual, hybrid, and in-person. The classification of 

learning modality aimed to capture potential variations in the impact of Mindfulness 

across different learning environments. 

The investigator analyzed the potential benefits of incorporating Mindfulness 

practices in science education without specifically indicating a correlation. Scrutinizing 

the scores of students engaged in varying frequencies of doodling revealed insights into 

the potential advantages of Mindful Doodling in middle school science classes. 

Furthermore, considering the diverse learning modes underscored the adaptability and 

relevance of Mindfulness across virtual, hybrid, and in-person settings. 

The investigation adds to the existing body of knowledge on the role of 

Mindfulness in enhancing student learning outcomes in science education. The findings 
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highlight the potential of Mindful Doodling as a strategy to foster academic achievement, 

offering implications for educators seeking innovative approaches to engage students in 

diverse learning environments. 

Population and Sample 

The study investigates the impact of Mindfulness on student achievement, 

utilizing a sample size drawn from 50 to 60 seventh-grade students in a suburban private 

school located in Missouri. The school's total population during the 2020-2021 academic 

year was 448 students, with the seventh-grade cohort constituting 11% of the entire 

student body. Within this seventh-grade population, 38% of the students self-identify as 

individuals of color. Furthermore, the school has an international student demographic, 

representing 5% of the total population. The seventh-grade classes are characterized by a 

diverse mix of male and female students, encompassing a heterogeneous range of ability 

levels. 

Prior to and following a unit of instruction, student assessment scores were 

gathered. The investigator, recognizing the importance of privacy, treated the collected 

data as secondary data and ensured de-identification. This approach not only safeguards 

the confidentiality of participants but also adds credibility to the study's findings by 

minimizing potential biases associated with identifiable information. The diverse 

composition of the student body and the rigorous de-identification process contribute to 

the robustness and generalizability of the study's results. 
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Instrumentation 

The study aimed to explore the impact of Mindfulness on student achievement in 

the context of seventh-grade science education. The sample comprised 50 to 60 seventh-

grade students from a suburban private school in Missouri, ensuring a diverse 

representation of all genders and a heterogeneous mix of ability levels. The heterogenous 

mix approach aimed to enhance the generalization capability of the findings across 

different student demographics. 

The assessment tool utilized in this study was a comprehensive test developed by 

the investigator, focusing on student understanding of unicellular organisms, 

multicellular organisms, and microscopes. The assessment consisted of 30 multiple-

choice questions (see Appendix A), and the investigator strategically administered the 

pre-assessment using Google Forms before the commencement of the instructional unit. 

The pre-assessment served as a baseline measure of students' initial understanding of the 

content. 

The instructional intervention involved teaching the designated lesson to all 

students, with a unique emphasis on incorporating Mindful Doodling. The frequency of 

Mindful Doodling varied across classes, ranging from zero times in one class to one to 

four times in two classes, and five to ten times in two classes. The diversification of the 

doodling frequencies aimed to assess potential effects of varying frequencies of 

mindfulness practice on student outcomes. 

After the completion of the instructional unit, a post-assessment (see Appendix A) 

was administered to gauge changes in student understanding. The investigator adopted a 

meticulous approach, calculating the difference between pre- and post-assessment data to 
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ascertain statistical significance. The analytical method allowed for a specific exploration 

of the potential impact of mindfulness on student achievement, considering variations in 

doodling frequencies. The use of Google Forms for pre-assessment distribution and the 

systematic design of assessment questions contribute to the robustness of the study's 

methodology, enhancing the reliability and validity of the findings. The inclusion of a 

diverse student population from a suburban private school in Missouri further strengthens 

the external validity of the study, providing insights that may be applicable to a broader 

educational context. 

Data Collection 

In the study conducted during the 2020-2021 school year, the investigator 

gathered secondary data consisting of pre- and post-test scores from seventh-grade 

science students. The primary focus was on the Science Unit that integrated Doodling. 

The investigator, serving as the science teacher for all participating students, treated 

Doodling as an element within the curriculum but did not grade it independently. Instead, 

attention was directed toward the difference in pre- and post-test scores, aligning with 

standard curricular grading practices. 

The relationship between the investigator and the participants was that of a 

teacher and students. To maintain confidentiality, the investigator employed an honest 

broker within the school to assign numerical codes for students and alphabetical 

identifiers for the mode of learning (virtual or in-person). By de-identifying the data in 

this manner, the investigator ensured that individual student names were inaccessible, 

laying the groundwork for unbiased analysis. 
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After the de-identification process, the investigator incorporated coding to 

categorize doodling frequency, a pivotal variable in the study methodology. The coded 

data was stored in a secure document, isolated from any identifying information, and 

accessible only to the investigator. The school's encrypted database, protected by a 

passcode, facilitated this secure storage. 

A stringent protocol was followed to safeguard the confidentiality of student 

information. The investigator exclusively accessed the data through a district-provided 

login and passcode, maintaining strict control over who could retrieve or view the 

information. As an additional layer of security, once the study concludes, the file is 

locked and encrypted, reinforcing the anonymity of the students involved. 

The investigator's commitment to data security extends to ensuring that students' 

identifying information remains distinct from their study responses. This meticulous 

approach not only upholds ethical standards but also complies with privacy regulations. 

Ultimately, the data is accessible solely to the investigator and other authorized personnel 

designated by the school, underscoring the commitment to preserving the confidentiality 

and integrity of the collected information. 

Data Analysis  

The investigator rigorously assessed the efficacy of the pre and post-test data 

through the application of a t-test of two dependent means. The statistical analysis aimed 

to discern any statistically significant variations between the two test periods. 

Additionally, Tukey's Honest Significant Difference Test was employed to scrutinize the 

outcomes of the ANOVA post hoc, providing valuable insights into the specific classes 

where noteworthy differences materialized among the four distinct groups. 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  60 

 

 

 

Furthermore, the investigator utilized the Scheffe Test as a supplementary post 

hoc analysis to explore the interrelationships between the groups at a significance level of 

0.05. The multifaceted statistical approach contributed to a comprehensive understanding 

of the nuanced variations in student performance within and across the seventh-grade 

science classes. 

To facilitate a meticulous examination of the data, the investigator organized it 

into distinct categories. The categories encompassed the frequency of students' 

engagement in doodling activities, the differentiation among seventh-grade science 

classes, and the various learning modes (virtual, hybrid, and in-person). Figures 1-5 in the 

research documentation encapsulated the graphical representations of these data 

categories, serving as essential visual aids for interpreting the results of the analyses 

conducted. The systematic approach of analysis not only enhanced the precision of the 

investigation but also fostered a more specific comprehension of the multifaceted factors 

influencing student performance in diverse learning environments. 

Figure 1 

Data Collection Tool: Group A: Doodled 2 Times: Class 1  
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Figure 2 

Data Collection Tool: Group A: Doodled 2 Times: Class 2  

 

Figure 3 

Data Collection Tool: Group B: Doodled 5 Times: Class 3 
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Figure 4 

Data Collection Tool: Group B: Doodled 5 Times: Class 4 

 

 

 

Figure 5 

Data Collection Tool: Group C: Doodled 0 Times: Class 5  
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Ethical Considerations  

In the context of this study, the relationship between the participants and the 

investigator is structured on a fundamental student-teacher dynamic. The dynamic serves 

as the cornerstone for a comprehensive understanding of the study's scope and 

implementation, with a focus on the active involvement of students and the guidance 

provided by the investigator in the collection of valuable data. The investigator plays a 

pivotal role in orchestrating the study, ensuring that the student's experiences are 

accurately represented through meticulous data collection. 

To uphold the study's integrity and safeguard the privacy of participating students, 

a set of robust protocols was devised to maintain anonymity throughout the research 

process. The assessments conducted by the investigator encompassed the gathering of 

demographic data and assessment scores, forming the basis for a nuanced analysis of the 

study's objectives. 

The implemented protocols included the assignment of randomized numbers to 

each participating student, a measure aimed at reinforcing anonymity. Further, the de-

identification process involved the allocation of alphanumeric codes based on class, 

doodling frequency, and the mode of learning (virtual or in-person). To fortify the 

security of the collected data, the investigator ensured that students' identifying 

information was kept distinct from the study responses within a securely stored document 

accessible solely by the investigator through a school-utilized, encrypted, and passcode-

protected database. 

Access to this data was granted through a district-provided login and passcode, 

strictly controlled to maintain confidentiality. Once the study concluded, an additional 
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layer of security was implemented as the investigator locked and encrypted the file, 

fortifying student anonymity. The investigator, committed to the highest ethical 

standards, took meticulous measures to separate students' identifying information from 

their study responses, ensuring that access to the data was restricted to authorized 

individuals designated by the school. The study's framework prioritizes the protection of 

participant privacy and data security at every stage of the research process. 

Summary 

The investigator embarked on a comprehensive research journey, utilizing an 

archived secondary data collection from a suburban, midwestern, private seventh-grade 

science classroom. The carefully selected setting provided a rich context for exploring the 

potential impact of Mindful Doodling on student achievement within the specific 

confines of middle school science education. The unique characteristics of this suburban 

private school, located in the heart of the Midwest, added a nuanced layer to the study, 

acknowledging the potential influence of regional educational dynamics on the outcomes. 

The data collection process focused on pre- and post-assessment data, 

encompassing a diverse group of seventh-grade students who exhibited variations in the 

frequency of their participation in Mindful Doodling activities. The intentional diversity 

in doodling engagement ensured a comprehensive exploration of the potential effects 

across a spectrum of student experiences and preferences. Additionally, the variation in 

learning environments—hybrid, virtual, or in-person—added another dimension to the 

study, recognizing the evolving landscape of education, especially in the wake of global 

events impacting traditional classroom structures. 
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The primary objective of this meticulously designed data collection was to 

decipher the effect of doodling on student achievement. By examining the outcomes of 

students with differing levels of engagement in Mindful Doodling activities and 

considering the varied learning modes, the study aimed to provide a nuanced 

understanding of the potential benefits or limitations that Mindful Doodling may present 

in enhancing student achievement within the middle school science domain. 

The subsequent chapter in the research unfolds as an analytical exploration, 

delving into the collected data to unveil the intricate dynamics at play. The analysis 

serves as a critical juncture in the study, where the investigator scrutinizes the pre- and 

post-assessment results, employing robust statistical methods such as the t-test of two 

dependent means, Tukey's Honest Significant Difference Test, and the Scheffe Test. 

Through these analytical lenses, the investigator aims to discern any statistically 

significant variations in student achievement related to the frequency of Mindful 

Doodling and the diverse learning environments in which students are situated. 

The study's location, participants, and the specific methodologies employed are 

clearly delineated, ensuring clarity and adherence to scholarly standards. The research 

design, with its deliberate consideration of various factors influencing student 

achievement, underscores the study's commitment to a thorough and comprehensive 

investigation into the potential impact of Mindful Doodling in middle school science 

education. The resulting analysis promises to contribute valuable insights to the broader 

educational discourse, offering educators a nuanced understanding of how Mindful 

Doodling may be leveraged to enhance student engagement and elevate academic 

performance. 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  66 

 

 

 

Chapter Four: Analysis 

The outbreak of SARS-CoV-2 made a significant impact on society, and one of 

the areas affected the greatest was education. The ramifications of this unprecedented 

event reverberated significantly among students and teachers alike, casting a shadow over 

the educational landscape. Despite the resumption of in-person classes during the 2020-

2021 school year, a noticeable research gap loomed, particularly in the exploration of the 

Social Emotional Learning(SEL) strategy known as Mindful Doodling within the middle 

school science classroom. 

This study sought to unravel the impact of Mindful Doodling on student 

achievement, a facet yet to be rigorously examined, especially in the context of varying 

learning delivery methods. Delving into this uncharted territory, the overarching goal was 

to illuminate the role of Mindful Doodling in shaping academic outcomes for middle 

school students. 

In the pages that follow, a meticulous dissection of the findings unfolds, 

meticulously crafted through a battery of statistical tests. The tests utilized include the 

right-tailed t-test of independent means, the ANOVA test, Tukey’s Honest Significant 

Difference Test, Scheffe Test, and Linear Regression. The analytical tools serve as a tool 

to evaluate the intricate relationship between Mindful Doodling and student achievement 

within the middle school science classroom. 

The statistical evaluations not only validate the significance of Mindful Doodling 

but also offer significant insights into the dynamic interplay between the SEL strategy 

and the academic achievement of middle school students. Through this scholarly 

exploration, the aim is not only to bridge the existing research gap but to provide a solid 
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foundation for future educational strategies, emphasizing the crucial role of Mindful 

Doodling in fostering holistic student development. 

Research Question 

Overarching RQ1: How does Mindful Doodling impact student achievement? 

Sub-question 1: How do differences in frequency of Mindful Doodling increase student  

achievement within the middle school science classroom?   

Sub-question 2: What are the differences in achievement between virtual learners, hybrid  

learners, and in-person learners who practice Mindful Doodling in the middle 

school science classroom?  

Sub-question 3: What is the relationship between achievement between virtual learners,  

hybrid learners, and in-person learners who practice Mindful Doodling in the 

middle school classroom and the frequency of students practicing Mindful 

Doodling? 

The comprehensive investigation unfolded within the confines of a suburban 

private school nestled in the heart of the Midwest, where a distinctive social-emotional 

learning (SEL) curriculum, enriched with mindfulness as a potent tool, has a foundation. 

The focus of this study centered on seventh-grade science courses, wherein the 

innovative incorporation of Mindful Doodling was seamlessly woven into the SEL 

curriculum. 

Table 1 illustrates the descriptive statistics encapsulating the significant shifts 

between pre- and post-assessment data gleaned from the participation of 51 students. 

These students assisted in the pursuit of an answer to the overarching research question. 

The statistical analysis from the assessment scores of these 51 students are as follows: 
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mean scores reveal a central tendency with an average of M=6.2 and an accompanying 

standard deviation (SD) of 3.5. 

The constraints of a relatively modest sample size, comprising 51 students, 

imposed limitations on the data. Consequently, the efficacy of addressing Null 

Hypothesis 4, which states that there is no relationship between the increase in 

achievement among virtual learners, hybrid learners, and in-person learners engaged in 

Mindful Doodling zero times, approximately 1-4 times, and approximately 5-10 times. 

Table 1 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data 

Statistics Seventh Grade Assessment 

N 51 

Mean 6.2 

Median 6 

Sample Variance (s2): 12.4 

Sample Standard Deviation (s): 3.5 

Population Variance (σ2): 12.2 

Population Standard Deviation(σ): 3.5 

 

Tables 2-4 present the descriptive statistics for the difference in pre-assessment 

data concerning Sub-question 1, which investigates the impact of Mindful Doodling 

frequency on student achievement within the middle school science classroom. In Table 

2, the focus is on students who did not engage in doodling (0 times) during classroom 

activities. This subset of students comprised 10 students randomly selected from the 

overall seventh-grade population of 51. The mean score for this group's pre-assessment 

was calculated at M=5.8, accompanied by a standard deviation (SD) of 3.7. 

Table 3 analyzes students who doodled 1-4 times in the middle school science 

classroom. The data is derived from a sub-population of 21 students, also selected from 
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the total seventh-grade cohort of 51. The mean pre-assessment score for this group is 

reported as M=6.4, with a standard deviation of 2.9. 

Finally, Table 4 analyzes the differences in scores for students who engaged in 

Mindful Doodling 5-10 times within the same educational setting. The analysis in Table 4 

involves 20 students randomly selected from the seventh-grade population of 51. The 

mean pre-assessment score for this subgroup is M=6.2, with a standard deviation (SD) of 

4.1. The detailed statistics in Tables 2-4 provide a specific understanding of the 

relationship between Mindful Doodling frequency and pre-assessment performance in the 

middle school science classroom. 

Table 2 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data:  

 0 Times Doodled 

Statistics Seventh Grade Assessment 

N 10 

Mean 5.8 

Median 4.5 

Sample Variance (s2): 14 

Sample Standard Deviation (s): 3.7 

Population Variance (σ2): 12.6 

Population Standard Deviation(σ): 3.5 

 

Table 3 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data:  

 1-4 Times Doodled 

Statistics Seventh Grade Assessment 

N 21 

Mean 6.4 

Median 6 

Sample Variance (s2): 8.6 

Sample Standard Deviation (s): 2.9 

Population Variance (σ2): 8.2 

Population Standard Deviation(σ): 2.9 
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Table 4 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data:  

  5-10 Times Doodled 

Statistics Seventh Grade Assessment 

N 20 

Mean 6.2 

Median 6 

Sample Variance (s2): 16.8 

Sample Standard Deviation (s): 4.1 

Population Variance (σ2): 15.9 

Population Standard Deviation(σ): 4 

 

The tables (5-7) provide a comprehensive overview of the descriptive statistics 

related to the differences in pre-assessment data for Sub-question 2, which investigates 

the variations in achievement among virtual learners, hybrid learners, and in-person 

learners practicing Mindful Doodling in the middle school science classroom. The tables 

examine the differences in scores between pre and post assessment data for each group, 

shedding light on the impact of learning environments on the efficacy of Mindful 

Doodling. 

Table 5 examines the scores for students who engaged in doodling while learning 

virtually within the middle school science classroom. The data, collected from a sub-

population of 5 students out of the total seventh-grade population of 51, reveals a mean 

score of M=6.2, with a standard deviation (SD) of 2.6. The data provides insights into the 

effectiveness of Mindful Doodling in a virtual learning setting, offering a significant 

perspective on the potential benefits for this specific subgroup. 

Moving on to Table 6, the focus shifts to students who practiced Mindful 

Doodling within hybrid learning. The sub-population comprises 16 students selected 

from the same seventh-grade cohort of 51. The mean score for this group's assessment is 

M=7.4, with a standard deviation (SD) of 3.9. The data within Table 7 contributes 
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valuable information on the impact of hybrid learning on the effectiveness of Mindful 

Doodling in enhancing academic performance. 

Table 7 extends the analysis to in-person learners within the middle school 

science classroom who also engaged in Mindful Doodling. The sub-population, 

consisting of 20 students out of the total seventh-grade population of 51, yielded a mean 

score of M=5.4, with a standard deviation (SD) of 3.2. This table illuminates the 

dynamics of in-person learning and its potential influence on the outcomes of Mindful 

Doodling. 

The detailed breakdown of descriptive statistics in Tables 5-7 serves as a resource 

for understanding the variations in achievement among virtual learners, hybrid learners, 

and in-person learners practicing Mindful Doodling in the middle school science 

classroom. The significant insights provided by these tables offer a foundation for further 

analysis and interpretation, guiding future research and educational practices. 

 

Table 5 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data:  

  Virtual Learners  

Statistics Seventh Grade Assessment 

N 5 

Mean 6.2 

Median 6 

Sample Variance (s2): 8.7 

Sample Standard Deviation (s): 3.0 

Population Variance (σ2): 7.0 

Population Standard Deviation(σ): 2.6 
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Table 6 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data:  

  Hybrid Learners  

Statistics Seventh Grade Assessment 

N 16 

Mean 7.4 

Median 7 

Sample Variance (s2): 15.3 

Sample Standard Deviation (s): 3.9 

Population Variance (σ2): 14.4 

Population Standard Deviation(σ): 3.8 

 

 

Table 7 

Descriptive Statistics for Seventh Grade Difference in Pre and Post Assessment Data:  

In-Person Learners  

Statistics Seventh Grade Assessment 

N 20 

Mean 5.4 

Median 5.5 

Sample Variance (s2): 10.2 

Sample Standard Deviation (s): 3.2 

Population Variance (σ2): 9.6 

Population Standard Deviation(σ): 3.1 

  

Sub research question one explored the doodling frequency of students, a subject 

addressed in null hypotheses one and two. Data tables two through four were utilized to 

analyze pre- and post-assessment data. Sub research question two centered on the 

methods through which students received doodling instruction, as addressed in null 

hypothesis three. The data tables, spanning from five to seven, facilitated an examination 

of pre- and post-assessment data, revealing no statistical significance. In addressing sub 

research question three, an analysis was conducted to explore the relationship between 

doodling frequency and the delivery of doodling instruction, as outlined in null 

hypothesis four. Tables two through seven were cross-referenced to discern any potential 
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correlations. However, the patterns observed in the data failed to indicate any quantitative 

connections, suggesting an absence of a clear relationship between doodling frequency 

and the way instruction was delivered. 

Null Hypotheses 

Null Hypothesis 1: There is no growth in student achievement when students 

utilize Mindful Doodling within a middle school science classroom.   

Null Hypothesis 2: There is not a significant difference in growth in student 

achievement when Mindful Doodling frequencies increase in the middle school science 

classroom.   

Null Hypothesis 3: There is no difference between the increase in achievement of 

virtual learners, hybrid learners, and in-person learners who practice Mindful Doodling in 

the middle school science classroom.   

Null Hypothesis 4: There is not a relationship between the increase in 

achievement of virtual learners, hybrid learners, and in-person learners who practice 

Mindful Doodling zero times, approximately 1-4 times, and approximately 5-10 times.   

Results 

Null Hypothesis 1:  

The investigation into the impact of Mindful Doodling on student achievement in 

the middle school science classroom yielded results that challenge the notion of a positive 

correlation. Utilizing a right-tailed t-test of independent means to compare the growth in 

achievement between students who engaged in Mindful Doodling and those who did not, 

the preliminary analysis detected unequal variances. Despite initial expectations, the 

assessment scores for seventh-grade science students who did not doodle did not 
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significantly differ from those of their doodling counterparts (M= 5.8, SD = 3.7) versus 

(M= 6.3, SD = 3.5); t = -0.39, p = 0.646. 

These findings, leading to the failure to reject the null hypothesis, suggest that 

there is no discernible growth in student achievement associated with the practice of 

Mindful Doodling in the middle school science classroom. These findings challenge the 

assumed benefits of integrating such activities into the curriculum, prompting a 

reevaluation of the perceived positive impacts of Mindful Doodling on academic 

outcomes in this educational context. 

Null Hypothesis 2:  

To discern any statistically significant differences, an Analysis of Variance 

(ANOVA) was conducted, comparing three distinct groups based on doodling frequency: 

0 times, 1-4 times, and 5-10 times. The ANOVA results yielded no discernible 

distinctions among the means of these groups. The statistical outcome indicates that, 

contrary to initial expectations, augmenting Mindful Doodling frequencies did not 

translate into a noteworthy growth in student achievement. Consequently, the investigator 

was compelled to uphold the null hypothesis, signifying that there is no substantial 

disparity in student achievement when varying frequencies of Mindful Doodling are 

introduced in the middle school science classroom. This insightful analysis contributes 

valuable data to the ongoing discourse on innovative teaching methods and their tangible 

impact on academic outcomes. 
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Table 8 

 

ANOVA Table Comparing Assessment Scores of Students with Different Doodling 

Frequencies   

Source of Variation SS df MS F p-value F crit 

Between Groups 

 

2.31 2 1.15 0.09 0.914 3.19 

Within Groups 617.10 48 12.85    

       

Total 619.41 50     

 

Null Hypothesis 3:  

Students who practice Mindful Doodling do not have a difference in achievement 

when varying delivery methods are utilized (virtual learning, hybrid learning or in-person 

learning) as collected through pre and post assessment data, particularly within the 

middle school science classroom. The statistical tool of choice, Analysis of Variance 

(ANOVA), was utilized to evaluate the potential variations among the means in the three 

distinct groups: virtual, in-person, and hybrid. 

The ANOVA results unveiled no statistically significant differences between the 

groups, indicating that the learning environment, whether virtual, in-person, or hybrid, 

did not yield divergent outcomes in student achievement for those engaged in Mindful 

Doodling. Consequently, the investigator chose not to reject the null hypothesis, asserting 

that the changes in the learning environment did not exert a substantial impact on the 

growth of student achievement. This outcome underscores the resilience and consistency 

of the benefits associated with Mindful Doodling across diverse educational settings. 
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Table 9 

 

ANOVA Table Comparing Assessment Scores of Students with Different Learning 

Environments   

Source of Variation SS df MS F p-value F crit 

Between Groups 

 

34.70 2 17.35 1.44 0.249 3.25 

Within Groups 457.35 38 12.03    

       

Total 492.05 40     

 

Null Hypothesis 4:  

A relationship does not exist between doodling frequency and delivery method on 

increase of student achievement through an analysis of pre and post assessment data. 

Utilizing the Analysis of Variance (ANOVA), the investigation sought to ascertain 

whether variations in the learning environment and doodling frequency—categorized as 

zero times, approximately 1-4 times, and approximately 5-10 times—had a discernible 

impact on student achievement within the middle school science classroom. The analysis 

assessed the means across six distinct groups, encompassing virtual, in-person, and 

hybrid settings for each doodling frequency category. 

The results of the analysis indicated no statistically significant differences among 

the means in the specified groups. The results led to the retention of the null hypothesis, 

suggesting that altering the learning environment, coupled with varying frequencies of 

Mindful Doodling, did not yield a substantial variance in the growth of student 

achievement. The findings underscore the importance of critically evaluating the assumed 

influence of doodling frequency and delivery method on academic outcomes, offering 

valuable insights for educators and investigators alike. 
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Table 10 

 

ANOVA Table Comparing Assessment Scores of Students with Different Learning 

Environments and Different Doodling Frequencies    

Source of Variation SS df MS F p-value F crit 

Between Groups 

 

37.2 5 7.44 0.60 0.703 2.32 

Within Groups 1074.45 86 12.49    

       

Total 1111.65 91     

 

Summary 

The study focused on the relationship between Mindful Doodling, learning 

modality, and student achievement by examining pre- and post-assessment scores. 

Employing statistical tools such as right-tailed t-tests of independent means and Analysis 

of Variation (ANOVA), the data analysis yielded results that failed to refute the null 

hypotheses, signaling a lack of statistical significance in the observed impact. While the 

findings may not exhibit a direct correlation between Mindful Doodling and enhanced 

student achievement, they underscore the scarcity of comprehensive research in this 

domain, urging the need for further investigation. 

Chapter Five of the study will explore the data further and interpret these results, 

providing valuable insights for educational leaders. The interpretation of the data will 

highlight potential areas for improvement in the current educational landscape and will 

present recommendations to guide future research endeavors. Through identifying 

limitations and details of the study, educators and investigators will gain a significant 

understanding of the intricacies involved in integrating Mindful Doodling into middle 

school science classrooms. 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  78 

 

 

 

Furthermore, the study holds the potential to inspire educators and investigators to 

persist in exploring the benefits of Mindful Doodling as a Social Emotional 

Learning(SEL) strategy. The encouragement to explore alternative methods for fostering 

student achievement signifies the study's broader implications for educational practices. 

As educators seek innovative approaches to engage students and enhance their learning 

experiences, the study provides a foundation for ongoing discussions and explorations in 

the realm of SEL strategies and their impact on academic success. In essence, the 

research acts as a catalyst, prompting a call for continued investigation into the 

multifaceted dynamics of Mindful Doodling in educational settings. 
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Chapter Five: Discussion, Implications, and Recommendations  

Overview 

 Educational practices are ever changing and adapting, as the world continually 

changes and adapts it is vital to explore innovative teaching methods and practices that 

enhance student learning and achievement. This study evaluates innovative teaching 

practices by specifically examining the influence of Mindful Doodling on student 

achievement in middle school science classrooms. The research seeks to establish a 

correlation between the incorporation of Mindful Doodling techniques and enhanced 

student learning outcomes. As the chapter unfolds, it systematically evaluates the major 

findings derived from the quantitative study, evaluating the relationship between Mindful 

Doodling and academic achievement. A comprehensive discussion ensues, drawing 

connections between the research outcomes and existing literature on mindfulness and 

doodling. The implications of these findings on the middle school science classroom are 

explored, providing educators with insights into potential strategies for improving student 

engagement and performance. The chapter concludes by presenting recommendations for 

further research, encouraging the continuous exploration of innovative teaching practices, 

and offering a concise summary of the pivotal findings that emerged from the study.

 Chapter Five includes a discussion of the findings as well as further research 

options to assist in answering the following research questions: 

Overarching RQ: How does Mindful Doodling impact student achievement? 

Sub-question 1: How do differences in the frequency of Mindful Doodling 

increase student achievement within the middle school science classroom?  
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Sub-question 2: What are the differences in achievement between virtual 

learners, hybrid learners, and in-person learners who practice Mindful 

Doodling in the middle school science classroom? 

Sub-question 3: What is the relationship between achievement between 

virtual learners, hybrid learners, and in-person learners who practice 

Mindful Doodling in the middle school classroom, and the frequency of 

students practicing Mindful Doodling? 

Each of these research questions are further analyzed through the data collection based 

pre and post assessment data as aligned to the following null hypotheses.  

Discussion 

Null Hypothesis 1.  In the comprehensive evaluation of the pre- and post-

assessment, outlined in Appendix A, an examination was conducted of the data to 

evaluate the impact of Mindful Doodling on student growth. The assessment, crafted by 

the instructor, served as a benchmark for measuring the variance in scores before and 

after the incorporation of Mindful Doodling. The study group was divided into two 

segments: one exposed to the opportunity for Mindful Doodling and the other group did 

not participate in Mindful Doodling. The specific Mindful Doodling format provided to 

the students is outlined in detail in Appendix B. 

Employing a right-tailed t-test of independent means, the research aimed to 

determine if there was a significant difference in the growth of student achievement 

between those who engaged in Mindful Doodling and those who did not. The statistical 

analysis failed to reveal any noteworthy growth among students who practiced Mindful 

Doodling when compared to their counterparts who did not partake in this activity. The 
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assessment criteria focused exclusively on a single evaluation, omitting an examination 

of the instructional delivery method received by the students. 

The analysis of the data outlines the need for a more detailed investigation into 

the potential influences of instructional methodologies on student performance, 

recognizing that the impact of Mindful Doodling may be intertwined with broader 

pedagogical approaches. As education continues to evolve, further exploration is 

warranted to uncover the multifaceted dynamics that contribute to student growth and 

achievement. 

Mindful Doodling vs. No Mindful Doodling.  The cognitive processes involved 

in information recall pose significant challenges for students. In this context, the role of 

doodling emerges as a noteworthy facilitator in enhancing recall, as indicated by Brown's 

research (2015, pp. 19-27). Brown's findings extend beyond mere recall; doodling is 

identified as a valuable tool for fostering student engagement and retention. Notably, the 

study explores the multifaceted aspects of engagement, recognizing that it goes beyond a 

quantitative measure, contrasting with the quantitative assessment employed for doodling 

practices. The study participants, as highlighted by Andrade, experienced heightened 

auditory and visual engagement through Mindful Doodling. The dual engagement 

dynamic not only contributed to increased retention but also played a pivotal role in 

information assimilation. The failure to reject the null hypothesis in this study indicates 

that there was no statistically significant difference in student achievement between those 

who practiced Mindful Doodling and those who did not. The implications of this research 

highlight the potential of doodling not only as a recall aid but also as a holistic strategy 

for fostering student engagement and information retention. 



MINDFUL DOODLING TO INCREASE STUDENT ACHIEVEMENT  82 

 

 

 

Null Hypothesis 2. In evaluating pre- and post-assessment outcomes outlined in 

Appendix A, an analysis was undertaken to evaluate the influence of Mindful Doodling 

on student progress. These assessments, crafted by the instructor, were employed as 

benchmarks, and the difference in assessment scores pre- and post-Mindful Doodling 

sessions was examined. Students were afforded the opportunity to engage in Mindful 

Doodling, with frequencies categorized as 0 times, 1-4 times, and 5-10 times, as detailed 

in Appendix B. A comprehensive comparison of these diverse frequencies of Mindful 

Doodling was conducted using Analysis of Variance (ANOVA). The objective was to 

determine whether an increase in the frequency of Mindful Doodling correlated with 

improved student achievement. 

This investigation involved an examination of three distinct groups based on 

doodling frequencies, aiming to identify any potential patterns of heightened student 

growth. Despite these efforts, the ANOVA results failed to yield a statistically significant 

difference in growth. Consequently, the null hypothesis, suggesting no significant 

variance in achievement growth with increased Mindful Doodling frequencies, was 

retained. This outcome suggests that, based on the given analysis, altering the frequency 

of Mindful Doodling did not have a significant impact on student achievement growth, as 

evidenced by the instructor's assessments. 

Mindful Doodling Frequencies. Mindful Doodling, is within the framework of 

Social Emotional Learning(SEL) or a mindfulness curriculum, draws inspiration from the 

core principles of mindfulness. Watt (2012) highlights the essence of mindfulness as 

being fully present and engaged in the current moment, a philosophy that lays the 

foundation for Mindful Doodling. The creative practice of doodling, often dismissed as 
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mere idle drawing, proves to be a potent tool for sustaining mental activity. According to 

Pillay (2016), doodling can extend the duration of mental alertness, promoting 

heightened focus and prolonged engagement. 

The combination of mindfulness and doodling, when incorporated into 

educational settings, yields notable benefits. Students, through regular Mindful Doodling 

sessions, exhibit an increased ability to sustain attention and involvement in academic 

tasks. The combined approach aligns with the objectives of SEL, fostering an 

environment conducive to enhanced learning experiences. However, insights gained from 

ANOVA data analysis challenge the notion of a linear correlation between increased 

Mindful Doodling frequency and academic achievement. The investigator, confronted 

with non-significant differences in growth, refrains from rejecting the null hypothesis, 

emphasizing the need for a detailed understanding of the relationship between Mindful 

Doodling frequency and academic progress. 

Null Hypothesis 3. In examining the pre and post assessment detailed in 

Appendix A, the investigator conducted a comprehensive analysis to gauge student 

growth. The focus of this investigation was on the impact of Mindful Doodling, a 

technique delivered through virtual learning, in-person learning, and hybrid learning 

modalities, as outlined in Appendix B. The study sought to determine if the modality of 

presenting Mindful Doodling influenced student achievement, using an Analysis of 

Variance (ANOVA) to compare the results across the three different delivery methods. 

The results of the ANOVA, however, did not yield a statistically significant 

difference in student growth among the diverse modalities—virtual learning, in-person 

learning, or hybrid learning. This led the investigator to fail to reject the null hypothesis, 
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indicating that there is no substantial variance in achievement growth when the modality 

of Mindful Doodling differs. Despite the lack of statistical significance, the study 

provides valuable insights into the potential uniformity of student outcomes in 

achievement, regardless of the mode through which Mindful Doodling is administered. 

 Mindful Doodling Delivery Modality. The transition during adolescence, marked 

by the development of formal operational thought, is a crucial phase in cognitive growth 

(Muth & Alvermann, 1999). The transition is effectively facilitated by the educational 

environment being structured to fully support the evolving thought processes of 

adolescents, necessitating a carefully designed curriculum (Bishop & Harrison, 2021). 

However, the recent SARS-CoV-2 outbreak prompted a significant shift in the learning 

modalities for adolescent students. 

The abrupt transition from traditional in-person learning to virtual and hybrid 

learning options reshaped education. In-person learning involves both students and 

educators physically present in the same location, fostering a sense of support and 

immediate interaction (Suleri & Suleri, 2018). Virtual learning, on the other hand, occurs 

entirely on a computer through various online platforms, while hybrid learning combines 

elements of both in-person and virtual modalities, providing students with flexibility in 

their learning environment. 

The impact of these modalities on student achievement was assessed using 

ANOVA, revealing no statistically significant differences. The data implies that the 

chosen learning modality did not correlate with variations in student achievement. 

Despite the upheaval caused by the pandemic, understanding the nuanced effects of 
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different learning environments remains essential for fostering optimal adolescent 

learning experiences. 

Null Hypothesis 4. The analysis of the results from an instructor pre- and post-

assessment in Appendix A enabled a comprehensive examination of student growth, with 

the focus on the impact of Mindful Doodling. The students were categorized based on 

their learning modalities—virtual, in-person, or hybrid—and their respective frequencies 

of Mindful Doodling: 0 times, 1-4 times, and 5-10 times, as illustrated in Appendix B. 

The approach aimed to distinguish whether the combination of learning modality and 

doodling frequency influenced student achievement on instructor-created assessments. 

The grouping for comparison involved classifying the data into various subsets, such as 

virtual learning with 0, 1-4, and 5-10 times doodling frequency; in-person learning with 

0-, 1-4-, and 5-10-times doodling frequency; and hybrid learning with 0, 1-4, and 5-10-

times doodling frequency. The utilization of an Analysis of Variance (ANOVA) was 

instrumental in determining statistical differences among these groups. 

The ANOVA results yielded no statistically significant differences in growth in 

achievement. The investigator's failure to reject the null hypothesis suggests that, within 

the parameters studied, there is no conclusive evidence to support the notion that pairing 

specific learning modalities with different doodling frequencies significantly influences 

student growth in achievement. 

The study provided valuable insights into the relationship between doodling and 

learning modalities, the absence of significant findings emphasizes the need for further 

exploration and consideration of additional factors that may contribute to student 

achievement. Future research may explore individual variations, teaching methods, or 
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alternative forms of engagement to provide a more nuanced understanding of the 

dynamics at play in the learning environment. 

 Doodling Frequency and Delivery Modality. Educators play a pivotal role in the 

learning environment for adolescent learners, especially during a period of significant 

change. Adolescence is a transformative phase, marked by profound shifts, making the 

educator's influence crucial in determining suitable learning modalities, content, and the 

integration of Social Emotional Learning(SEL). As highlighted by Muth and Alvermann 

(1999, p. 20), adolescence is a time of unparalleled change, emphasizing the importance 

of adapting educational approaches to meet the evolving needs of students. 

The emergence of the SARS-CoV-2 pandemic further intensified the need for 

adaptable learning modalities. The transition to in-person, virtual, and hybrid learning 

modes prompted educators to reassess their strategies. In response to these changes, a 

notable shift towards incorporating SEL components into the learning process occurred. 

One specific SEL practice, mindfulness, gained prominence. Mindfulness, as described 

by Watt (2012, Ch.1, para. 2), involves individuals being consciously aware and present 

in the moment. 

In the study, a unique element of mindfulness, Mindful Doodling, was introduced 

in conjunction with different learning modalities. The innovative approach aimed to 

explore the potential benefits of combining Mindful Doodling with diverse learning 

modes. However, the data analysis, conducted using ANOVA, did not yield evidence 

supporting a correlation between learning modality and the frequency of Mindful 

Doodling. Consequently, the investigator failed to reject the null hypothesis, suggesting 

that there may not be a significant relationship between learning modality and the 
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frequency of Mindful Doodling in this context. The study highlights the complexity of 

understanding the interplay between learning modalities and SEL practices, urging 

further exploration within education. 

Reflection on Implementation  

The implementation of the Mindful Doodling practice in October 2020 marked an 

innovative approach to education, seeking to enhance student engagement and 

achievement. The study involved a cohort of approximately 51 students and one 

instructor who integrated Mindful Doodling into the curriculum at the study school. To 

assess the impact of this practice, both pre- and post-assessments were conducted, 

focusing on topics related to unicellular organisms, multicellular organisms, and 

microscopes. 

Despite the positive experiences reported by students during the Mindful 

Doodling sessions, the investigator concluded the implementation a failure in terms of 

achieving the intended growth in student achievement. The data analysis revealed no 

statistically significant improvement in academic performance. However, an intriguing 

observation emerged as students, over the course of the lesson, expressed a growing 

interest in continuing the Mindful Doodling practice beyond its initial incorporation into 

the curriculum. The shift in student attitude raised questions about the potential long-term 

benefits of the practice that extended beyond the immediate academic context. 

The environment in which this study unfolded added a layer of complexity to the 

interpretation of results. October 2020 was a period of transition, as schools were 

gradually shifting from fully virtual learning environments, necessitated by the SARS-

CoV-2 outbreak, to a hybrid model of in-person and remote instruction. The challenges 
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posed by the pandemic were evident in the precautions taken within the physical 

classroom. Students were required to maintain a minimum distance of six feet from their 

peers, wear masks, and sanitize their spaces between classes, creating an environment 

that was far from the traditional in-person setting. 

The impact of these restrictions extended beyond the physical aspects of the 

learning environment to the realm of Social Emotional Learning(SEL). Collaboration, a 

cornerstone of traditional in-person education, was severely constrained. The spatial 

limitations meant that students could not engage in the usual group work or interactive 

discussions that characterize a typical middle school classroom setting. Facing the same 

direction and communicating through masks created significant hurdles, leaving students 

with a sense of isolation, despite being physically present in a room full of their peers. 

The SEL concerns raised by this study shed light on the profound effects of the 

pandemic-related restrictions on the overall learning experience. The classroom, although 

technically in person, underwent a transformation that hindered the fostering of 

collaboration and effective communication, key components of social and emotional 

development. As educators grappled with these challenges, the failure of the Mindful 

Doodling practice to yield measurable academic improvements highlighted the 

multifaceted nature of the obstacles faced by both students and instructors during this 

period of educational upheaval. 

The implementation of Mindful Doodling within the studied curriculum did not 

result in the anticipated growth in student achievement, as measured by traditional 

assessments. However, the students' expressed desire to continue the practice beyond the 

designated lesson suggests potential benefits that may not be immediately apparent 
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through conventional metrics. The study also highlights the profound impact of the 

pandemic on the social and emotional aspects of education, prompting a reevaluation of 

teaching methods and the broader learning environment in the face of ongoing 

challenges. 

Recommendations for Mindful Doodling Practices  

The current practices of mindfulness implemented within the Social Emotional 

Learning(SEL) curriculum in the existing Advisory curriculum at the study school 

represent only a small fraction of the overall curriculum. The advisory curriculum at the 

school is multifaceted, encompassing ethical conduct, mindfulness, cultural competence, 

leadership, citizenship, and scholarship as the primary components of the curriculum. 

However, the inclusion of mindfulness as just one of the six components limits students' 

full understanding and experience with the practice. 

Specifically, in the middle school advisory curriculum, mindfulness is approached 

differently, leading to a varied perspective among middle school students regarding the 

practice. The mindfulness practices incorporated at this level include activities such as 

body scans, coloring, meditation, and doodling. Despite these efforts, the current 

implementation of mindful practices remains minimal. Consequently, the investigator 

recommends a more robust integration of mindfulness throughout the middle school 

curriculum, expanding beyond a single course or the confines of the advisory curriculum. 

The investigator suggests enhancing the exposure of middle school students to 

mindful practices by incorporating Mindful Doodling as a cross-curricular mindfulness 

practice. The approach aims to provide students with broader and more consistent 

exposure to mindfulness throughout various subject areas. The extension of mindfulness 
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practices beyond the advisory curriculum, students can develop a more holistic 

understanding of mindfulness and its potential benefits. 

The study puts forth several recommendations to enhance Mindful Doodling 

practices in middle school classrooms. One primary suggestion is to expand the 

incorporation of mindfulness practices, including Mindful Doodling, across different 

subject areas. Although the current study focused on middle school science, the potential 

benefits of Mindful Doodling can be extrapolated to other subjects, contributing to a 

more comprehensive understanding of its impact on student achievement. 

Furthermore, the study advocates for a more comprehensive integration of 

mindfulness practices throughout the entire middle school curriculum. Rather than 

confining mindfulness to a single course or the advisory curriculum, the proposal is to 

integrate it seamlessly across various content areas. This broader approach is designed to 

offer students increased exposure to mindful practices, fostering a deeper and more 

nuanced understanding of mindfulness and its potential positive effects on their academic 

and personal development. 

The current implementation of mindfulness practices within the middle school 

curriculum at the study school is limited, particularly in terms of the advisory curriculum. 

The investigator recommends a more expansive and inclusive approach, suggesting the 

incorporation of Mindful Doodling across different subject areas to enhance students' 

exposure to mindfulness practices. The holistic integration of mindfulness throughout the 

entire middle school curriculum is proposed to provide students with a more 

comprehensive understanding of mindfulness and its potential benefits, both 

academically and personally. 
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Recommendations for Future Research  

 As the prospects of Mindful Doodling in middle school classrooms are explored, 

it becomes evident that the groundwork laid by the current study provides a solid 

foundation but requires further refinement and expansion to unlock its full potential. 

Addressing the limitations highlighted in the study opens up avenues for a more 

comprehensive examination of Mindful Doodling's impact on student achievement. 

Expanding the study population represents a critical step in ensuring the 

applicability of findings across diverse demographics. While the initial study focused on 

a specific subset of middle school science students, future research should strive for a 

more extensive and diverse participant pool. The future research could involve including 

students from various socio-economic backgrounds, ethnicities, and learning styles. 

Understanding how Mindful Doodling resonates with different groups can reveal detailed 

insights, allowing educators to tailor implementation strategies to meet the unique needs 

of various student populations. 

In parallel, a cross-subject analysis is paramount for a holistic understanding of 

the implications of Mindful Doodling. While the current study honed in on science 

classrooms, extending research across various subjects can provide a comprehensive 

perspective. Different subjects may elicit distinct responses to Mindful Doodling, 

influenced by subject-specific demands and learning styles. By conducting research 

across subject areas, we can discern whether Mindful Doodling offers universally 

applicable benefits or if its impact is subject-dependent. 

The recommendation to isolate Mindful Doodling as a variable is integral to 

distinguishing its effects from other instructional elements. The current study was 
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embedded within multifaceted lessons, making it challenging to attribute observed 

changes in student achievement solely to Mindful Doodling. A future research approach 

that isolates Mindful Doodling allows for a more granular examination of its impact, 

facilitating a clearer understanding of its direct influence on student outcomes. 

In conjunction with this, a separate analysis of learning modalities addresses the 

dynamic nature of contemporary education. As education evolves, especially in the wake 

of technological advancements, understanding how Mindful Doodling aligns with 

different learning modalities becomes crucial. The approach of evaluating learning 

modalities can offer insights into the adaptability of Mindful Doodling across in-person, 

virtual, and hybrid learning environments, providing educators with practical guidance on 

implementation strategies tailored to specific instructional formats. 

Finally, the inclusion of longitudinal studies is vital for comprehending the 

enduring effects of Mindful Doodling. While the immediate impact is insightful, 

observing the trajectory of student achievement over an extended period provides a more 

thorough understanding. Longitudinal studies can explore whether the benefits of 

Mindful Doodling persist, decrease, or evolve over time, shedding light on its sustained 

efficacy. 

In essence, the future of Mindful Doodling in middle school classrooms is full of 

potential, contingent on a multifaceted research approach. Researchers can contribute 

significantly to the evolution of Mindful Doodling as a valuable educational practice by 

expanding the study population, embracing cross-subject analyses, isolating Mindful 

Doodling as a variable, analyzing learning modalities separately, and incorporating 

longitudinal studies. The comprehensive research approach ensures that educators receive 
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evidence-based insights that transcend the limitations of the initial study, fostering a 

deeper appreciation for the role of Mindful Doodling in enhancing middle school student 

achievement. 

Conclusion 

The changing understanding of education consistently results in adjustments to 

the method of instructional delivery as well as Social Emotional Learning(SEL) 

curriculum. During the SARS-CoV-2 pandemic, these adjustments became essential to 

avoid losses in learning. The development of different learning delivery methods, 

including virtual learning, hybrid learning, and in-person learning, became a necessity 

during the SARS-CoV-2 pandemic. Additionally, considerations had to be made for the 

impact the pandemic had on student social emotional learning. The impact of isolation 

resulted in schools adjusting their social emotional curriculum to include more focus on 

mindfulness practices. The implementation of mindful practices included Mindful 

Doodling, which allowed for students to be present with the content in the moment in a 

different manner. 

The study examined various aspects of Mindful Doodling, including the 

frequency of doodling and different learning modalities. The data exhibited that neither 

increased frequency of doodling nor changes in learning modalities significantly 

influenced student achievement. The findings challenge some of the initial hypotheses 

regarding the effectiveness of Mindful Doodling in enhancing student learning. 

The role of educators in creating effective learning environments is crucial, 

especially in the context of adolescents' cognitive development. However, the study 

highlights that even as the learning modalities shifted from in-person to virtual and 
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hybrid learning, the impact on student achievement remained negligible. Educators play a 

pivotal role in shaping the learning experience, and understanding how instructional 

methods, including mindful practices, affect student outcomes is crucial for their 

effectiveness. 

The findings of this study suggest that further research is needed to explore more 

in depth into the relationship between Mindful Doodling and student achievement. Future 

research should consider expanding the study population, conducting cross-subject 

analyses, isolating Mindful Doodling as a variable, and assessing the long-term effects of 

this practice. The expansion of the study will contribute to a more comprehensive 

understanding of the potential benefits of Mindful Doodling and how it can be effectively 

integrated into middle school curricula to enhance student achievement. 

The potential benefits of Mindful Doodling are explored, it is essential to 

recognize the broader implications for education. The study's inconclusive results prompt 

a reevaluation of current practices and a reimagining of instructional strategies. The 

dynamic nature of education requires a continual reassessment of teaching methods, 

especially in the face of unprecedented challenges like the SARS-CoV-2 pandemic. 

Furthermore, the study highlights the need for a holistic approach to student well-

being. While Mindful Doodling may not have shown a direct correlation with improved 

academic outcomes in this study, the focus on Social Emotional Learning and 

mindfulness practices signals a recognition of the interconnectedness between mental 

well-being and academic success. Educators and policymakers should consider 

incorporating a variety of strategies that cater to the diverse needs of students. 
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The ever-changing atmosphere of education demands a proactive and flexible 

approach to instructional methods. The study on Mindful Doodling serves as a 

benchmark for further exploration, emphasizing the importance of ongoing research to 

refine and enhance educational practices. Future researchers can embrace a 

multidimensional perspective on student achievement and well-being, educators can 

better navigate the challenges of the modern educational environment and foster a more 

enriching learning experience for all. 
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