
   

 

ABSTRACT 

ROMEO, LAURA. The Preservice Teacher Approach: An Exploratory Case Study of Universal 

Design for Learning (UDL) and Assistive Technology in Elementary Science Instruction. (Under 

the direction of Dr. James Minogue). 

 

Learner variability exists in every classroom, can present itself in many forms, and 

applies to all students. There has been a positive shift in practitioners acknowledging the need for 

differentiated instructional practice for students' academic and behavioral learning needs. 

However, there is still little insight into how to successfully integrate inclusive supports in the 

design and implementation of instruction for all student learners. This research examines the 

teaching and learning practices with the Universal Design for Learning (UDL) framework and 

assistive technology (AT) used to build supports that proactively anticipate the needs of all 

students. Specifically, this study explores how senior-level preservice teachers approach the 

inclusion of specific learning supports and how that impacts their potential to meet the needs of 

all student learners with science content.  

This study design implemented a qualitative, embedded single-case study to provide a 

rich account of preservice teachers’ perspectives on their process for designing and 

implementing a science lesson integrated with UDL-aligned strategies and AT to support the 

students in their student teaching classroom. This study involved three senior-level preservice 

teachers from one public university teacher preparation program and their mentor teachers. Data 

collection occurred over three months and included two semi-structured interviews with each 

preservice teacher and one semi-structured interview with each mentor teacher. Data also 

included observing each preservice teacher's implemented science lesson and document analysis 

of their lesson plan. Data were analyzed in five phases. Phase 1 of data analysis included 

organizing and reviewing all data sets during data collection. Phase 2 involved the creation of a 



   

 

priori codes, selecting a narrative perspective for analysis, and creating a preservice teacher 

profile template to guide the coding process. In Phase 3, a categorical coding framework was 

developed to generate the preservice teacher narratives systematically. Phase 4 included the first 

and second cycles of coding. Phase 5 of data analysis consisted of within-case synopses and the 

cross-case analysis of the preservice teacher narratives, which synthesized prominent themes 

across all three cases.  

The shared and analyzed experiences of the preservice teachers’ perspectives on 

designing and implementing inclusive science instruction illuminated The Preservice Teacher 

Approach to inclusive supports. This approach includes three components with corresponding 

elements that impact one another: how the preservice teacher designs and implements inclusive 

supports, what teaching and learning methods and supports they choose, and why they decide to 

take those specific steps and actions. This study exposed how the preservice teachers' teaching 

and learning experiences impacted their knowledge, awareness, and ability to plan and execute 

inclusive instruction. Participants were provided with the space to connect brain science, 

instructional design, technology, and student diversity proactively and intentionally within a 

science context, which illuminated when inclusive instruction was being achieved and when it 

was not. There is still much to learn about how to integrate UDL-aligned strategies and assistive 

technology for the two to benefit students with and without learning disabilities mutually. 

However, this study provided a glimpse of the conditions that impact a preservice teacher's 

approach to planning and teaching students based on their learning needs.  
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CHAPTER 1 

INTRODUCTION 

This chapter provides an overview of the problem within current teaching practice, the 

purpose of the study, and its significance in elementary science education. Then, the overarching 

research question is presented that guides the study, along with a brief overview of the research 

methodology. Key terms are defined to support the reader. Concluding this chapter is an 

overview of the organization of the study. 

Motivation for the Work 

Current and previous education reforms have been a primary focus of policymakers at the 

local, state, and federal levels since the publication of A Nation at Risk in 1983 (Goertz et al., 

1995). Many of these reforms address curriculum, assessment, teacher preparation, school 

management, and technology initiatives, with reform efforts often targeting the significant 

majority of students (Smith & Lowrey, 2017). However, a percentage of these students are often 

excused from these practices (e.g., alternate, or modified assessments, retention of segregated 

self-contained classroom settings) for various reasons. Exceptions are generally based on the 

excluded student's individualized needs rather than the suggested practice's limitations 

(Wehmeyer, 2006). Many students, including a rise in the percentage of students with learning 

disabilities, can benefit from the educational reforms, instructional initiatives, and innovations; 

however, students with learning disabilities who are offered limited educational options and 

opportunities will continually be left behind (Taylor et al., 2020). Thirteen percent of all school-

aged students in the United States have an identified disability that requires additional learning 

support through special education services (National Center for Education Statistics, 2019). 

Despite mandates for providing access to learning and appropriate individualized supports, many 
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students with learning disabilities are not receiving the necessary specialized education in their 

general education classrooms (Sayeski et al., 2019). 

Students with documented learning disabilities and special educational needs are 

becoming a more significant percentage of the science classroom (Grumbine & Alden, 2006) due 

to increasingly widespread inclusion practices. Although there has been a positive shift in 

acknowledging the need for differentiated instructional practice for students with disabilities, 

there is still little insight into how these educational requirements will be realized (Scruggs et al., 

2013). There is also an implicit assumption that with the application of some specific 

considerations, all students with disabilities can be taught successfully in the general education 

science class (Scruggs et al., 2013). However, because of issues related to teachers’ experience 

or ability to make appropriate differentiations based on the needs of the student, and also in part 

because of the lack of instructional methodologies and resources in special needs classrooms 

(Villanueva et al., 2012), teachers in both general education classrooms and inclusion classrooms 

are limited in successfully designing and implementing science content knowledge to students 

with diverse types of special learning needs (Gokool-Baurhoo & Asghar, 2019).  

Aim of the Study 

When instructional content is truly designed to be accessible to student learners with 

diverse strengths and needs, using both technology supports and pedagogical strategies, 

educators can then begin to make progress in establishing access to the general curriculum 

(Wehmeyer, 2006). Access for students with learning disabilities should focus on not just where, 

but how and what is taught. It is important that students with disabilities have meaningful 

learning experiences alongside their peers. Using the Universal Design for Learning (UDL) 

framework adds flexibility to the curriculum and builds in supports that proactively anticipate the 
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needs of specific learners or groups of learners. Pairing assistive technology (AT) with the UDL 

framework allows educators to incorporate the use of effective practices such as visual supports, 

positive reinforcement, individual learning preferences to better support students both with and 

without learning disabilities (Browder et al, 2014). To be effective, assistive technology supports 

need to be embedded within quality instruction (Rao et al., 2017) which can be accomplished 

through the utilization of teaching and learning principles outlined in UDL. However, for the 

effective creation, integration, and implementation of AT supports and UDL strategies into 

teaching and learning practices, there are certain foundations that teachers and students need to 

be successful.  

With many technological innovations continuously updating and replacing old versions, 

it seems that research cannot be produced quickly enough, causing educators to rely on the 

declarations of the producers of the technologies rather than evidence-based research 

(Blackhurst, 2005). Existing research on the application of UDL for students with learning 

disabilities who utilize assistive technology is limited to a small number of studies that vary in 

context and intervention (Rao et al., 2017). This leaves a fragmented knowledge base on what 

types of UDL-based interventions and instruction are effective for students with learning 

disabilities requiring AT supports. The lack of research increases the need to understand how 

teachers implement assistive technology to support students at early learning stages, how 

teachers rank the importance of UDL to improve accessibility, and how teachers perceive student 

capability for engaging in both UDL practices and AT supports. Understanding the teacher 

perspective on these teaching practices is a necessary and essential research endeavor; however, 

what is lacking in this sub-field of research is the preservice teacher perspective.  
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In this study, I explore how senior-level preservice teachers approach the inclusion of 

specific learning supports and how that impacts their potential to meet the needs of all student 

learners with science content. Research has provided evidence that preservice teachers can 

effectively engage with UDL lesson planning and implementation (Fornauf, et al., 2021; Griful-

Freixenet, Struyven, & Vantieghem, 2021; Mueller Worster & Rohde, 2020; Owiny, et al., 

2019), can appropriately select, implement, and utilize assistive technology to support student 

needs (Jones, et al., 2021; King & Allen, 2018), and can maintain high self-efficacy with science 

content knowledge (Jaipal-Jamani & Angeli, 2017; Menon & Sadler, 2016). However, after an 

extensive search, to my knowledge, no studies were found to have examined the preservice 

teacher approach for lesson integration of Universal Design for Learning and assistive 

technology in an elementary science context. As a result, this dissertation study aims to explore 

the preservice teacher’s perspective on the inclusion of UDL practices and AT supports in 

science instruction to meet the needs of all student learners. Specifically, this study highlights the 

preservice teacher's perceptions of the process for the design and implementation of a science 

lesson integrated with UDL and AT within their student teaching placement. In addition, there is 

no research surrounding the mentor teacher perspective on science teaching and learning with 

UDL and AT integration. Therefore, the mentor teacher's reflections on UDL and AT practices 

within science instruction is included in the study. Their voice provides further context for 

understanding the mentorship's influence on the emergent teaching practices and beliefs of the 

preservice teacher. 

Significance of the Work 

Education should be more than just covering curriculum; it should be seeking to connect 

the needs and interests of each student (Darling-Hammond, 1995). To achieve this level of 
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complex teaching, teachers must have a deep understanding of the subject matter to differentiate 

instruction, an extensive toolbox of multiple teaching strategies, and a comprehensive knowledge 

of their students' development, growth, and learning experiences (Hattie, 2008). Within inclusive 

instructional practices and learning supports systems, there are guiding principles for positive 

interactions between learners, the content, instructional methods and materials, the teacher, and 

the learning context. Design for and implementation of integrated UDL practices and AT 

supports builds upon these interactions. This study will contribute to the growth of our 

professional knowledge base regarding effective UDL and AT implementation within science 

instruction. Providing preservice teachers with the space to practice teaching with UDL 

strategies and AT supports while reflecting on their overall learning experiences, specifically 

with science content, supplies a vital perspective for emergent teachers' development of 

integrating UDL and AT into instruction. The shift to designing and implementing universal 

learning will provide more accessible instruction to all student learners and improve the 

knowledge, understanding, and prioritization of inclusive teaching and learning practices in the 

general education classroom. 

Research Question 

This study will address the following overarching research question: 

1. In what ways do elementary preservice teachers approach the inclusion of UDL-aligned 

strategies and assistive technology supports to teach science to all student learners? 

Overview of Research Methodology 

A qualitative, embedded single-case study design has been chosen to provide an in-depth 

analysis of a phenomenon and the real-life context in which it occurred (Yin, 2009) An 

embedded case study design utilizes subunits within the case to allow for multiple units of 
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analysis, while retaining a holistic and real-world perspective (Yin, 2018). This dissertation 

research will use a case study approach to provide a rich account of the preservice teacher's 

perspective on Universal Design for Learning practices and assistive technology supports to 

benefit students' science learning. In addition, this study will explore how the preservice teacher 

approaches the inclusion of UDL-aligned strategies and AT supports for students with specific 

learning needs and their perspectives on how inclusive teaching and learning impacts all student 

learners.  

Definition of Terms 

Several important definitions will assist the reader in understanding the key terminology 

discussed in this dissertation. In the section that follows, definitions of those essential terms are 

provided. 

 Assistive Technology 

Assistive technology is identified as devices, software, equipment, and services used to 

increase, maintain, or improve students’ capabilities with a disability (Dell et al., 2017). These 

tools can help students with disabilities work around their specific learning challenges while also 

playing to their strengths.  

Universal Design for Learning 

The Universal Design for Learning (UDL) framework is a scientifically valid set of 

guidelines to support the design and delivery of curriculum and instruction that meet the needs of 

all student learners (CAST, 2011). Providing flexibility in how content is presented, how 

students are engaged, and how students respond, or display knowledge and skills, reduces 

barriers in instruction and supplies appropriate support to maintain high achievement 

expectations for all student learners (HEOA, 2008). 
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UDL Guidelines  

The UDL framework includes guidelines that offer a set of concrete suggestions that can 

be applied to any discipline or domain to ensure that all learners can access and participate in 

meaningful, challenging learning opportunities. The guidelines are a tool used in the 

implementation of the Universal Design for Learning framework and are based on the three 

networks of the brain (affect, recognition, and strategy) and their purpose in learning (Rose & 

Meyer, 2002). The UDL guidelines are separated into three principles: multiple means of 

engagement (affect), multiple means of representation (recognition), and multiple means of 

action and expression (strategy). 

UDL-aligned Strategies 

UDL-aligned strategies are instructional methods and tools used by educators to remove 

barriers in instruction so that all students can achieve their learning goals and have an equal 

opportunity to learn. 

Organization of the Study 

This dissertation is organized around the following six chapters: Chapter 1: Introduction, 

Chapter 2: Study Framework, Chapter 3: Methodology, Chapter 4: Case Profiles, Chapter 5: 

Within-Case Synopses and Cross-Case Analysis, and Chapter 6: Discussion and Implications for 

Practice. Chapter 1 introduces the study, explains the purpose and significance, identifies the 

research question, and defines key terms. Chapter 2 reviews relevant literature on the current 

practices of elementary science instruction focusing on students with learning disabilities. Also 

included is a review of the literature on Universal Design for Learning principles and assistive 

technology practices, the significance of the integration of UDL and AT teaching and learning 

supports, and the impact of these inclusive practices for students with specific learning needs. 
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Chapter 3 outlines and justifies the research design and methodology. This includes a description 

of the research setting and context, participants, data collection, and method of data analysis. 

Chapter 4 presents individual "case profiles" for each preservice teacher. Each profile 

emphasizes the preservice teacher's perspective of the academic and behavioral needs in their 

student teaching placement, their opinions, and beliefs on the concepts of connection, 

community, collaboration, and their views on curriculum and instruction. Each profile also 

includes their perspective of teaching and learning supports and their reflections on planning and 

implementing an inclusive science lesson. Chapter 5 presents within-case synopses and a cross-

case analysis. The within-case synopsis summarizes key findings from each preservice teachers' 

perspectives and experiences, highlighting The Preservice Teacher Approach for each case 

profile. These summaries detail the “what,” “how,” and “why” for the inclusion of UDL-aligned 

strategies and AT supports in science to teach to all student learners. Next, the cross-case 

analysis is presented, synthesizing central themes across the three cases. To conclude, Chapter 6 

discusses the findings and addresses the study's limitations and implications for practice.  
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CHAPTER 2 

STUDY FRAMEWORK 

Chapter 2 presents a collection of research organized into the framework that undergirds 

 supporting students with special learning needs. This review aims to provide a context for 

combining Universal Design for Learning principles with necessary assistive technologies used 

in conjunction with each other to benefit all student learners in a classroom. The criteria used to 

select the literature included in this review were chosen using a thematic approach. Focusing on 

factors and topics relating to integrating assistive technology to support students with disabilities 

and UDL principles as an effective teaching practice to support all student learners provided 

scope for choosing and organizing the articles and research included. This chapter will begin by 

exploring the current state of teaching and learning science content for students with special 

learning needs. Next is an investigation of literature to address the inclusion of assistive 

technology and UDL principles into teaching practices and illuminate the necessary steps for 

effectively integrating these two instructional approaches for the instruction of students with and 

without learning disabilities. Following is an emphasis of the literature surrounding current 

challenges and barriers of teaching with assistive technology and UDL principles to students 

with special learning needs. To conclude, leading research that examines the action needed to 

better support inclusive instructional practices is reviewed. 

Introduction 

In the past two decades, students with learning disabilities have had increased 

opportunities to access learning in an inclusive classroom (U.S. Department of Education, 2015), 

as authorized policy and practice mandates provide students the right to receive general 

education curriculum (Turnbull et al., 2017). Legislation from the 2004 reauthorization of the 
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Individuals with Disabilities Education Act (IDEA) required public schools to provide students 

with special learning needs with more meaningful, authentic, and academically rigorous 

experiences (Olson et al., 2016). As part of this mandate, many students with learning disabilities 

are now mainstreamed into the general education classroom to receive instruction (Conn, 2001). 

However, this is not true for all disability groups. Many students with learning disabilities remain 

in segregated settings throughout their elementary, middle, and high school years (Butterworth & 

Migliore, 2015). Students with intellectual disabilities are commonly placed in separate, self-

contained settings across the K-12 environment. Even when students in separate-setting 

classrooms are combined with students in the general education classroom, it is often for lunch, 

recess, or non-academic learning experiences. Their inclusion is generally focused on being 

present rather than purposefully and meaningfully included in academic instructional experiences 

(Rao et al., 2017).  

Impact of “Mainstreaming” Students with Learning Disabilities  

Students with learning disabilities require adapted teaching and learning strategies to 

overcome academic challenges in core subject areas (Grumbine, & Alden, 2006), including 

supplemental support in instruction to improve achievement in science (Therrien et al., 2011). In 

their literature review, Therrien et al. (2011) found that poor performance in science has been 

reported for students with special learning needs. There are several potential reasons students 

with learning disabilities have difficulty in science. Primary factors that impact science 

achievement are likely due to language disabilities in reading and writing (Steele, 2004) and 

difficulty conceptualizing mathematics (Olson & Platt, 2004), as science generally involves and 

integrates these subject areas. Although students with learning disabilities can learn science, it 
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remains to be demonstrated whether all students with learning disabilities can learn effectively in 

general education classrooms (Scruggs et al., 2013).  

Scruggs and colleagues (2012) explored results from an observational study and 

attitudinal surveys of teachers that demonstrated teachers’ lack of ability or willingness to 

implement necessary specialized or differentiated instruction for students in an inclusive science 

classroom environment. Their findings indicated that although many teachers support inclusion 

practices, only a small minority agreed that they had adequate time, resources, knowledge, and 

support to implement inclusion successfully. Zohar and colleagues (2001) conducted research 

that showed teachers’ beliefs have substantial implications for their teaching practices. They 

found that teachers who maintain deficit beliefs about their students may offer less challenging 

learning experiences, further affecting opportunities for them to engage in authentic science 

learning (Zohar et al., 2001). Teachers who believe that students with special learning needs are 

low-performing and unable to achieve goals related to higher-order thinking tasks widen the gap 

between low- and high-performing students and create enormous negative instructional 

consequences. Effective science learning requires higher order thinking skills, and as such, 

requires teachers to uphold higher expectations and beliefs that their students can manage and 

achieve these tasks. 

Combining Teaching and Learning Practices with Assistive Technologies 

When students with learning disabilities are being taught in an inclusive classroom, it 

becomes the general education teacher's responsibility and the special education team to ensure 

access and engagement to the curriculum and grade-level content (Olson & Platt, 2004). To 

address specific challenges students with learning disabilities must overcome, many are provided 

with an Individual Education Program (IEP) that specifies formal accommodations, contributing 
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to equal access to learning. Legislation from IDEA authorized in 2004 outlined specific 

considerations for students with IEPs concerning their needs and application of assistive 

technology (AT) devices and services used to access school curriculum (Taylor et al., 2020). 

Assistive technology are tools can help students with disabilities work around their specific 

learning challenges while also playing to their strengths (Dell et al., 2021). Compared to other 

interventions and accommodations, AT may significantly impact helping students with learning 

disabilities advance toward their goals summarized in their IEP (Watson et al., 2010). While all 

students with learning disabilities may not benefit from assistive technology, the IEP team must 

consider what is appropriate for each student to successfully access the general education 

curriculum (Mittler, 2007) and support the teacher and the student in its use. 

Benefits of Assistive Technologies for Students with Learning Disabilities  

Assistive technology supports have been found to improve the range of skills in both 

academic and non-academic areas for students with various special learning needs (Virnes et al., 

2015). AT can enhance academic, behavioral, social, communication abilities for students of all 

ages, from early intervention to postsecondary progression (Houchins, 2001). The use of AT can 

provide students access to the general education curriculum and social activities, promoting their 

inclusion in general education settings. AT has a positive impact on independence for students 

with disabilities; it also improves their accessibility to instruction and curriculum. Mary 

Radebaugh, an employee with the IBM Disability Support Center, summed up the importance of 

AT in the lives of individuals with disabilities and without disabilities by stating, “...for people 

without disabilities, technology makes things easier. For people with disabilities, technology 

makes things possible” (Delisio & Bukaty, 2019). Assistive technology is more than just high-
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tech devices, and it does more than just help individuals with disabilities; its support can benefit 

everyone.  

Levels and Types of Assistive Technology 

Assistive technology is meant to help a student with a disability in two ways: it can help 

the student learn how to complete the task and help them circumnavigate an area of difficulty 

(Young, 2018). Despite the word “technology,” AT does not always fall under the category of 

computers or computerized devices. There is a wide range of what is considered support for 

student learning. Assistive technologies are divided into low-tech, mid-tech, and high-tech 

devices (Dell et al., 2017). The difference between each category lies in the technical knowledge 

involved in their use (Taylor et al., 2020). Low-tech devices tend to be relatively easy to learn to 

use and do not require batteries, electronics, or access to the internet. Notepads, cue cards, 

highlighters, sticky notes, pencil grips, and graphic organizers are examples of low-tech AT that 

are simple, adaptive tools used to meet students’ needs and support their learning. Mid-tech 

devices have an electronic component that requires batteries, charging, and possibly access to the 

internet. Basic calculators, audiobooks, screen magnifiers, portable note-takers, and pentop 

computers (e.g., LiveScribe SmartPen) are mid-tech devices that are more easily accessible, user-

friendly. They are generally less expensive than high-tech AT. High-tech devices are often 

computer-based, require technical knowledge, and are available on various platforms. Software 

such as text-to-speech, word prediction, voice recognition, and smart devices such as laptop 

computers and tablet devices provide many benefits for students with disabilities in various 

subject areas. However, high-tech devices like these typically require some training to be 

accessed sufficiently. While there are advantages to the various types and levels of assistive 
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technologies, to effectively support student learning, AT needs to be appropriately embedded 

within quality instruction (Young, 2018). 

Challenges and Barriers to Effective Assistive Technology Integration 

Several mid-tech and most high-tech assistive technologies require specialized training to 

use and effectively implement these devices into instruction correctly. While educators 

acknowledge AT's potential benefits, they may feel overwhelmed with accountability to 

understand and use these supports with their students (Lee & Vega, 2005). Many teachers feel 

they lack the necessary skills and knowledge to support a more fully integrated AT into their 

curriculum (Okolo & Diedrich, 2014). There are few workshops or professional development 

opportunities that exist to train and support teachers’ use of AT during instruction (Lee & Vega, 

2005; Ludlow, 2001; Schaaf, 2018). This could be because training for these special assistive 

devices generally takes ample time and extensive funding (Connor & Beard, 2015). Teachers 

may also not have the administrative support needed for professional development with assistive 

technology (Taylor et al., 2020). Other challenges teachers may face include the high cost of 

some types of technologies, leading to a lack of access to AT that could support students with 

learning disabilities. Based on the need, type, or extent of a students’ disability, some school 

districts struggle financially to provide access to the appropriate technology, even when a 

specific AT is mandated in the students’ IEP (Thomas et al., 2019). Issues of accessibility to AT 

may cause teachers and students to be uncomfortable and unfamiliar with using technologies or 

specific learning supports in the classroom, leading teachers to be reluctant to add AT to their 

instruction. Effective implementation of assistive technologies may not only be challenging for 

teachers but students as well. Students may feel self-conscious in using their AT in the 

classroom, with the possibility of being stigmatized for being different from their peers (Thomas 
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et al., 2019). This fear may cause them to limit their use of the support or stop using it altogether, 

resulting in a lack of participation in instructional experiences. However, suppose instruction is 

designed in a more inclusive way to support students with learning disabilities who require the 

use of AT while also providing support to the entire class or a large majority of students. In that 

case, accessibility to AT and instruction will be vastly improved (Delisio & Bukaty, 2019). 

Utilizing Assistive Technology Beyond Accessibility  

In the early 1980s, a few years after President Gerald Ford signed into law Public Law 

94-142 (now IDEA), Steve Jobs was redefining educational instruction through the first 

Macintosh personal computer release. During this time, five clinicians in Salem, Massachusetts, 

conceived the Center for Applied Technology (CAST). Their mission was to change students' 

outcomes with learning disabilities by discovering, adapting, and inventing technologies that 

would allow students to access and engage with curriculum and instruction in inclusive settings 

with their peers (CAST, 2016). The founding members of CAST believed in the idea that 

students are not disabled; schools are (Novak, 2019). Rather than oversimplify learner 

differences by focusing only on learning disabilities and special education, CAST worked to shift 

the focus from helping students with disabilities to overcome barriers to helping teachers and 

schools eliminate those barriers through more proactive curriculum design (Meyer et al., 2014).  

Research has shown that teaching tends to be a very private profession (Novak, 2016). 

Rarely do teachers receive authentic feedback on their teaching practice that allows them to 

reflect, rethink, and reteach. However, educators have a tremendous opportunity to understand 

more about their teaching practices if they are open to listening to their students' learning 

experiences. Student voice is optimized in Universal Design for Learning practices (Murawski & 

Novak, 2019) as there is power in students' descriptions of their learning. Asking students for 
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their feedback provides teachers with the necessary information to design lessons that challenge 

and engage them and offer valuable data to improve instruction (Rogers, 2006). Strong and 

effective UDL practice engages in student collaboration to better determine what they need to 

succeed. As key stakeholders in their learning process, students need to be actively involved and 

engaged in decision-making for learning to happen effectively (Fovet, 2018). When evaluating 

and reassessing practice, teachers can use student feedback to concretely ground their reflections, 

respond to student direction, and more effectively and proactively design lessons that embrace 

students' variability (Murawski & Novak, 2019). The Universal Design for Learning (UDL) 

framework was developed by the CAST group as a set of guidelines to support the design and 

delivery of curriculum and instruction that meet all student learners' needs. The principles 

outlined in this framework provide multiple means of engagement, representation, and action and 

expression, allowing students to choose why they are learning what they are learning and how 

they demonstrate their understanding (Novak, 2016). Table 2.1 provides information for each 

UDL principle including the corresponding network of the brain, its purpose in learning, and 

actionable teaching methods (Meyer et al., 2014).  
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Table 2.1 

Universal Design for Learning Framework Guiding Principles   

UDL Principle Brain Alignment Purpose in Learning Actionable Teaching 

Multiple 

Means of 

Engagement 

Affective 

networks 

The WHY of 

learning 

How learners get 

engaged and stay 

motivated. How they 

are challenged, 

excited, or interested. 

Stimulate interest and 

motivation for learning (e.g., 

allow students to work 

together, provide varying 

levels of challenge so students 

can pick assignments that are 

not boring or too difficult, tell 

students at the beginning of a 

lesson why it will be relevant 

to them).  

Multiple 

Means of 

Representation 

Recognition 

networks  

The WHAT of 

learning 

How we gather facts 

and categorize what 

we see, hear, and read.  

Present information and 

content in different ways 

(e.g., provide visuals and hard 

copies so all students can 

access at least one of the 

media, put directions in 

student-friendly terms, 

provide work exemplars, 

explicit directs, and scaffold 

so students can persist 

through the lesson).  
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Table 2.1 (continued). 

Multiple 

Means of 

Action and 

Expression 

Strategic 

networks  

The HOW of 

learning 

Planning and 

performing tasks. How 

we organize and 

express our ideas.  

Differentiate the ways that 

students can express what 

they know (e.g., give students 

the option of composing with 

different media when 

completing assignments such 

as writing, typing, physically 

manipulating objects, build 

scaffolding into every 

assignment and provide 

feedback while students are 

working, give students lots of 

tips on how to stay organized 

while they are completing 

each assignment).  
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When educators implement UDL to guide educational practice, it requires them to 

provide flexibility in how information is presented and how students are engaged and respond to 

instruction (Novak, 2019). Learning through UDL elements presents instruction in a way that 

gives students options and choices, which research has shown increases engagement, growth, 

performance, and accessibility for all learners, including those with significant learning 

disabilities (Novak, 2019; Rao & Mea, 2016; Rao et al., 2017). By incorporating multiple 

pathways for representation, action and expression, and engagement, teachers can ensure that a 

broad range of student needs and learning preferences are addressed and met (Rao et al., 2017). 

At the core of its purpose, the UDL framework promotes academic achievement and educational 

opportunities for all learners. In 2008, UDL was endorsed in the Higher Education Opportunity 

Act (HEOA). Specific to UDL practices, the HEOA indicates the framework be used to address 

educational practices that reduce instructional barriers and provide appropriate accommodations, 

supports, and challenges. It maintains that high achievement expectations are for all students, 

including students with disabilities and limited English proficiency (PL 110-135). Some students 

need additional support to engage and participate with their peers, understand presented 

instruction, and demonstrate what they know (Nelson, 2013). However, they should still be able 

to make choices and experience authentic learning opportunities as they work toward their 

learning goals (Novak, 2019).  

Supporting Students with Learning Disabilities Through Inclusion 

Students with learning disabilities who participate in general education settings can 

benefit from the support UDL provides through meaningful and purposeful inclusion (Rao et al., 

2017). Educators need to consider UDL as a proactive measure to achieve necessary access to 

instruction for all students (Smith & Lowrey, 2017), but especially for students with learning 
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disabilities. As the principles of UDL provide access to and participation in general education 

curriculum, instruction, and settings (CAST, 2011), inclusionary practices developing positive 

learning outcomes for students with learning disabilities are promoted and supported. Attentive 

design and planning for instruction need to consider students in need of enrichment, students 

with intellectual challenges who have difficulty accessing curriculum designed for typically 

developing students, and all student learners in between (Smith & Lowrey, 2017). UDL must 

include all K-12 learners, not just most, to be considered an effective framework for the 

inclusion of all students. 

Focus on Accessible Instruction and Practice  

With sincere efforts to increase student outcomes, administrators frequently institute new 

educational initiatives and programs to improve instruction (McIntosh & Goodman, 2016). 

When a district utilizes several significant initiatives, interventions, and programs concurrently 

(e.g., Multi-Tiered System of Supports, Positive Behavioral Interventions and Supports, English 

Language Learner supports, Common Core State Standards, etc.), administrators and educators 

are faced with multiple challenges. These include initiative and intervention overload, inefficient 

use of resources, competition among facilitators for professional development time, confusion 

among student support teams, and siloed instruction that increases the achievement gap 

(McIntosh & Goodman, 2016). It becomes even more frustrating for classroom teachers to 

manage when the systems are similar in both theory and practice. In separate support systems, a 

student with moderate academic and behavioral challenges might not receive additional support 

in either domain if no one is looking across both domains to see the increased risk of failure. 

Integrating support that is both fluid and responsive to student progress reduces labeling students 

by their deficits, and multi-tiered systems provide in-the-moment support more individualized to 
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students' needs (McIntosh & Goodman, 2016). This challenging context of implementing 

multiple interventions in the classroom makes a new approach to inclusive practice essential to 

explore.  

Dave L. Edyburn, one of the leading contributors in special education research, policy, 

and practice promotes the use of accessible instructional design to meet the needs of diverse 

learners. Edyburn's original research highlighted the teacher's role in utilizing special education 

technology. He then transitioned his research topics to focus on various specialists' perspectives 

on essential technology tools to support students with special needs. In 2000, Edyburn provided 

an in-depth review of research, policy, and practice with the intent to bring more attention to the 

use of assistive technology within special education programs in an article titled "Assistive 

Technology and Students with Mild Disabilities" published in Focus on Exceptional 

Children (vol. 32, pp. 1–24). This article established a base for special educators and researchers 

to better understand the common characteristics of mild disabilities, technology potential for 

students with disabilities, and challenges regarding assistive technology consideration and 

implementation into practice. By highlighting the state of current affairs regarding assistive 

technology integration into special education, Edyburn explored further and considered 

evidence-based effective practices for assistive technology interventions in the field of special 

education in his future research. For the last ten years, Edyburn has continued to examine how 

technology trends and tools can be efficiently and effectively paired with instructional design 

practices to support diverse learners' academic success. 

Nearly two decades after his first publication, Edyburn began to incorporate the Response 

to Intervention (RTI) and Universal Design for Learning (UDL) frameworks into his research 

area of focus. However, the vision of universal accessibility that UDL provides had not been 
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attained quickly and universally or scientifically validated through substantial research efforts 

(Edyburn, 2010). With limitations placed on instructional design and product development, the 

widespread availability of UDL was a fundamental problem going into the 2010s. Edyburn 

(2010) proposed 10 propositions to be considered by educators to understand what UDL is and 

how to implement instructional practice principles with fidelity. While all ten propositions 

support the argument to promote and prioritize the use of the UDL framework to support all 

student learners, the following four are imperative in the quest to advance the knowledge base on 

integrating UDL and assistive technology.   

Universal Design for Learning Is Not Just Good Teaching 

To claim that UDL is just "good teaching" is not only a misrepresentation of the 

proactive and intentional intervention connecting brain science, instructional design, technology, 

and student diversity but a perpetuation of the achievement gap which marginalizes low-

performing students (Edyburn, 2010). This proposition calls for discontinuation of language and 

statements claiming Universal Design for Learning is just good teaching and suggests a further 

need for differentiating when UDL is being achieved and when it is not.  

Universal Design for Learning Does Not Occur Naturally  

Like the previous conclusions drawn in the last proposition, this proposition states that 

because there are so many complex components to UDL practice that require intentionality in 

planning and execution, UDL cannot be an innate teaching skill. UDL must be learned, 

practiced, and sharpened over time to produce high student performance (Edyburn, 2010).  

UDL Is Fundamentally About Proactively Valuing Diversity  

Many teachers, administrators, and product designers falsely believe they are 

implementing UDL because they have incorporated multimedia or other technology tools into 



 

 

 

23 

instruction. UDL is more than just integrating the latest technology into curriculum and 

instruction. The stakeholders responsible for designing instruction need to be aware of and 

understand academic diversity (Edyburn, 2010) or the individual differences of a diverse group 

of learners. This proposition calls for instructional designers to be educated on the diversity of 

learning needs and various supportive, inclusive practices to overcome assumptions that directly 

impact accessibility and usability.  

UDL Is Not Assistive Technology 

Universal Design for Learning is identified as an approach to meet the needs of an 

expansive range of diverse learners and is intentionally and proactively provided to everyone. 

Assistive technologies are reactively provided to individuals that have been referred and 

evaluated to indicate needed specialized learning supports. This proposition calls for a change in 

instructional practices to provide students with choice, accessibility, and equity in multiple 

options for learning, meaning assistive technologies that enhance academic performance should 

not be restricted in use to only students with indicated learning needs (Edyburn, 2010).  

It is important to recognize and understand the difference between Universal Design for 

Learning and assistive technology, so the two are not confused in implementation (Edyburn, 

2010). UDL has goals like those of AT, including increasing the access, participation, and 

progress of students with special learning needs. However, the approaches differ in important 

ways. Assistive technology is generally a customized and individualized approach to 

accessibility (Delisio & Bukaty, 2019). AT is provided at the individual student level to help him 

or her overcome instructional and environmental barriers. Generally, it is intended to increase, 

improve, or maintain functional capabilities and is engineered and adapted to each person's 

specific strengths and weaknesses. Alternatively, Universal Design for Learning is identified as 
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an approach to meet the needs of an expansive range of diverse learners (Rose et al., 2005). UDL 

provides curriculum developers, teachers, instructional support staff, and other educational 

stakeholders a framework for proactively designing instruction and learning environments to 

make learning accessible to the widest range of students (Rose & Meyer, 2002). The focus of 

UDL is the learning environment and instruction rather than any particular student. Its purpose is 

to identify possible barriers to learning and decrease such barriers by initially planning with 

inherent flexibility to enable instruction to modify to individual learners (Rose et al., 2005). 

However, both UDL and AT promote accessibility in the classroom. The UDL 

framework is rooted in the neuroscience of learning. Its principles affirm three key components 

of pedagogy: the methods of representing information, the methods for the expression of 

knowledge, and the methods of engagement in learning (Rose & Meyer, 2002). Teachers must be 

informed of common assistive technologies and accommodate their UDL-based curriculum and 

instruction design process features. Although some practices of assistive technology integration 

might not speak directly to a broad classroom UDL application when the AT is student-specific, 

such as the use of an Augmentative and Alternative Communication (AAC) device to help a 

student who is unable to use verbal speech to communicate, other uses of AT, such as providing 

an entire class with a choice of graphic organizers to use during a reading comprehension lesson 

coincide perfectly with UDL implementation (Delisio & Bukaty, 2019). 

The Convergence of Universal Design for Learning and Assistive Technology  

AT supports that are universally designed and offered to an entire class or a large group 

of learners promote universal accessibility by offering options for engaging students in multiple 

ways, representing content in multiple ways, and providing students with multiple options to 

show what they know. If AT supports are designed and implemented together with the principles 
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of UDL, they will meet the needs of a broader range of students with even more diverse abilities 

and needs (Delisio & Bukaty, 2019). The more accessible the curricula and instructional 

materials become, the less individualized AT devices and services will need to be utilized. 

Although there might always be a need for specific AT devices and tools to support students with 

disabilities, UDL principles and guidelines will help provide better accessibility and support 

necessary for learning with assistive technologies. As the concept of UDL becomes more widely 

recognized and accepted to design instruction to meet the needs of all learners, more people will 

begin to understand that AT is not just for individuals with disabilities. Universally designed 

technologies can be used as an option to provide accessibility to all students, regardless of ability 

or need (Delisio & Bukaty, 2019).   

The Universal Design for Learning framework and its principles are based on the brain's 

three networks and their purpose in learning (Rose & Meyer, 2002). The UDL framework uses 

these neural networks and brain-based learning practices to provide multiple means of 

representation, the “what” of learning, multiple means of engagement, the “why” of learning, 

and multiple means of action and expression, the “how” of learning (Novak 2019). Combining 

these three UDL guidelines with no-, low-, mid-, and high-tech assistive technology tools to 

support all student learners, not just students with disabilities, creates a universally designed 

classroom environment. Representing curriculum and instruction in multiple ways through 

assistive technology can make instructional material in any content area more accessible to all 

student learners. The use of AT can provide students with options for how they receive and 

comprehend content by offering multimodal presentations of concepts (Delisio & Bukaty, 2019). 

AT can support student engagement during lessons and activities when developed and applied 

universally to help students self-regulate and persevere in tasks (Delisio & Bukaty, 2019). 
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Optimizing access to UDL-supported tools and integrated AT can also offer students multiple 

ways to express their understanding and understanding of the content. Table 1 demonstrates 

examples of no-, low-, mid-, and high-tech assistive technology supports combined with the 

three guidelines of UDL that teachers can incorporate into practice. These strategies explore 

specific examples of AT that can be implemented class-wide to incorporate the principles of 

UDL into teaching and learning.  

Table 2.2 

Examples for Practice of Combined Assistive Technology Supports with UDL Guiding Principles 

 No- or Low-Tech Assistive 

Technology 

Mid- to High-Tech Assistive 

Technology 

Multiple Means of 

Engagement 
Visual activity schedules—sets 

of pictures used to depict a 

sequence of events (Pierce et al., 

2013) 

Timers—improves on-task 

behaviors and helps students 

transition to the next activity 

Flexible seating options—

promotes independence and 

permits students to move 

throughout the day increasing 

time on task 

Virtual manipulatives— 

maintains student engagement by 

optimizing the relevance, value, 

and authenticity of the learning 

experience 

Photomath—mobile app that 

utilizes a camera on a phone or 

tablet to recognize a 

mathematical equation and 

display step-by-step solutions 

Khan Academy—free online 

library of instructional videos 

and content that students can 

watch to reinforce a concept 
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Table 2.2 (continued). 

 No- or Low-Tech Assistive 

Technology 

Mid- to High-Tech Assistive 

Technology 

Multiple Means of 

Representation 
Highlighting tape—makes it 

easier for students focus, read, 

and not become overwhelmed by 

large amounts of text 

Magnifiers—improves access to 

text by increasing font size 

Slant boards—provides an 

ergonomically correct position 

for writing; allows for easier 

visual tracking during reading 

Choice of text formats to 

implement accessible text—

paper books, enlarged print, 

speech to text, and audio books 

Embedded glossaries and 

dictionaries in text—supports 

access to background knowledge 

Read aloud and highlighting 

capability programs (e.g., The 

Kindle app with Whisper 

Sync)—supports students with 

fluency, vocabulary, and 

decoding 

Multiple Means of 

Action and 

Expression 

Graphic organizers—can 

improve learning for students 

across grade levels and content  

Pencil grips—help students with 

fine motor issues grasp their 

pencils correctly 

Raised line paper—offers 

students with fine motor, visual, 

and/or visual-spatial difficulties 

both a tactile and visual approach 

to letter and sentence formation 

Note-taking apps—allows 

students to record and playback 

information as well as note-

taking and sketching options to 

free up working memory 

Speech-to-text apps and 

software—reduce the stress 

associated with transferring 

thoughts and ideas onto paper 

Electronic graphic organizers, 

concept maps, and mind maps—

offer support to any student who 

needs help organizing thoughts 

Providing students with a variety of assistive technology options does not necessarily have to be 

complicated or expensive. No-, low-, mid-and high-tech tools can work to support a diverse 

range of strengths and needs that not only span the curriculum but social, emotional, and 

behavior needs of students with and without disabilities and across all grade levels. Presenting all 

students with access to assistive technology tools that support multiple means of engagement, 



 

 

 

28 

representation, and action and expression promotes a universally designed classroom 

environment (Delisio & Bukaty, 2019). 
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CHAPTER 3 

METHODOLOGY 

A qualitative embedded, single-case study methodology was selected to explore how 

preservice teachers perceive the inclusion of assistive technology supports and Universal Design 

for Learning practices to support students’ science learning. To introduce this focus area into 

research and contribute to the growth of our professional development knowledge base, Chapter 

3 provides details on the methods of this study. This chapter includes the research question, 

sampling methods, participants, data collection and sources, and data analysis techniques. Also 

included is a subjectivity statement and discussion on the trustworthiness and ethical 

considerations of the study. The following research question guides this research study:  

1. In what ways do preservice teachers approach the inclusion of UDL-aligned strategies 

and AT supports in science to teach to all student learners? 

Case Study 

Case study research focuses on answering questions that ask “how” or “why” and 

generally occur when the researcher has little to no control of the events that are happening at the 

present (Merriam, 1998). Furthermore, case studies have a carefully selected and defined case 

with clarified boundaries for the scope of the study and a relevant social group determined by the 

interest of the researcher (Stake, 1995). In this study, a descriptive, exploratory case study 

approach was selected to better understand and describe an intervention or phenomenon and the 

real-life context in which it occurred (Yin, 2009). An exploratory study was chosen for this 

research as there were no defined outcomes for the intervention within the study (Baxter & Jack, 

2008). The design for this study followed an embedded single-case study approach with the case 

being “the preservice teacher approach to inclusive teaching and learning.” Baxter and Jack 
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(2008) note the benefits of a single case with embedded units being the ability to look at sub-

units situated within a larger case, providing a more powerful data analysis of looking within the 

subunits separately, between the different subunits, and across all the subunits. Additionally, an 

embedded single-case study allows the researcher to analyze and synthesize the similarities, 

differences, and patterns within each setting and across settings (Yin, 2009).  

This research aimed to provide a rich account of how inclusive supports integrated into 

elementary science instruction are perceived to benefit all student learners. This study explored 

one case with multiple subunits to understand similarities and differences within each situation 

and across situations (Yin, 2003) and illustrate diverse perspectives on the issue (Creswell & 

Poth, 2018). This study defined the case as The Preservice Teacher Approach to Universal 

Design for Learning strategies and assistive technology supports. This approach included how 

the preservice teacher designed and implemented inclusive supports, what teaching and learning 

methods and supports they chose, and why they decided to take those specific steps and actions. 

The units of analysis were three preservice teachers, Emma, Charlotte, and Harper. Their 

collective perspectives built the approach which defined the case of this research. The case was 

bounded by the level of education (elementary), the subject area (science), and the time in which 

the study was conducted (second nine weeks of the academic school year). The case was also 

bounded by the task and requirements of the design and implementation of inclusive science 

instruction (relative to each embedded unit of analysis). See Figure 3.1 for embedded single-case 

study design.  
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Figure 3.1 

Embedded Single-Case Study Design (Adapted from Yin, 2018) 
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While not bounded within the case, the preservice teacher's mentor teacher was included in each 

embedded unit of analysis. This inclusion provided additional context for the case profiles and 

understanding of the influence of teaching and learning beliefs. Their perspective also informed 

the interpretations of each embedded unit of analysis and served as a form of triangulation.  

Sampling Method and Participants 

Purposeful and convenience sampling were selected for this study. Purposeful sampling 

requires the researcher to choose specific sites and individuals to intentionally inform an 

understanding of the central phenomenon in the study (Creswell & Poth, 2018) while 

highlighting "what is typical, normal, and average" (Patton, 2015, p. 268). As the focus of this 

research was on the preservice teacher perspective, senior-level preservice teachers were selected 

from a specific elementary education teacher preparation program to participate because of their 

experience, access to student teaching placement classrooms, availability to teach an elementary 

science lesson, and ease of recruitment. Even though these research subjects were easily 

accessible and although not all institutions operate with similar course requirements and 

expectations, the participants were selected to represent a specific population of people who 

experience the same phenomenon (Merriam & Tisdell, 2015) of student teaching with various 

learning needs in a science context. 

At the beginning of September 2021, I created a Google Form to send to the senior 

students to gauge their interest in participating in the research study (see Appendix A). 

Seventeen students responded to the Google Form. Fourteen students requested additional 

information by email and three requested a text or a phone call. The three students who received 

information about the study over the phone declined to participate due to scheduling issues. The 

additional students who expressed interest were emailed a recruitment flyer with detailed 
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information about the proposed research (see Appendix B). Three students agreed to participate 

in the study, and they were instructed to obtain verbal consent from their mentor teacher before 

moving forward. All three students and their respective mentor teachers were selected to 

participate in the study to maximize variance of the sample (Creswell, 2014).  

Three senior-level preservice teachers (Emma, Charlotte, Harper, all pseudonyms) were 

recruited and subsequently volunteered to participate in this study (see Table 3.1). This group of 

senior preservice teachers all attended the same public state university situated in a large school 

district in North Carolina. The preservice teachers all had various educational backgrounds and 

had student teaching placements with mentor teachers who had varying levels of teaching and 

mentoring experience.  

Table 3.1 

Background Information on Preservice and Mentor Teachers 

Preservice 

Teacher 

Background 

Education 

Student Teaching 

Grade Level 

Mentor Teacher 

Teaching 

Experience 

Mentor Teacher 

Mentor 

Experience 

Emma ESL Licensure 

Add-on 

4th grade 10 years First year 

Charlotte SPED Licensure 

Add-on 

1st grade 12 years First year 

Harper College Transfer 

Student 

2nd grade 5 years Second year 

Note. ESL = English as a Second Language. SPED = Special Education.  

Emma was student-teaching in a fourth-grade classroom with a mentor teacher who had 

ten years of teaching experience but was a first-time mentor teacher. Emma was also working on 

completing English as a Second Language (ESL) North Carolina state licensure add-on 

requirements. Charlotte was student-teaching in a first-grade classroom with a mentor teacher 
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who had twelve years of teaching experience but was a first-time mentor teacher. Charlotte was 

also working on completing Special Education (SPED) North Carolina state licensure add-on 

requirements. Harper was student-teaching in a second-grade classroom with a mentor teacher 

with five years of teaching experience and one year of previous mentor experience. Harper 

completed two years at a community college and transferred into the elementary education 

teacher preparation program.  

Data Collection  

Data collection occurred in the 2021-2022 school year and began in October 2021. Table 

3.2 provides a timeline for the collection of each data source.  

Table 3.2 

Data Collection Timeline 

Data Source Timeline 

First semi-structured interview with preservice teachers (pre-

lesson planning and implementation); analytic memos 

October 2021  

Semi-structured interview with mentor teachers; analytic 

memos 

October 2021 

Preservice teacher lesson plans November 2021 

Preservice teacher lesson observations November 2021 

Second semi-structured interview with preservice teachers 

(post-lesson planning and implementation); analytic memos 

November 2021 – 

December 2021 

 

Using multiple data sources not only enhances data creditability (Yin, 2009), but also provides a 

more holistic picture of the phenomenon being studied. As the framework of qualitative research 

is built on extensive data collection from multiple sources (Creswell & Poth, 2018), several data 
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sources were collected and analyzed. These included semi-structured interviews, documents, 

observations, and analytic memos. 

Analytic memos were written throughout the data collection process to summarize my 

thoughts and reflections used for later coding development during analysis (Miles et al., 2014). 

These introspections assisted in identifying patterns, categories, themes, and concepts in the data 

(Saldana, 2016). These observations were taken as field notes or “jottings” (Emerson et al., 

2011), which were detailed, non-judgmental, and concretely linked to the research topic. The 

analytic memos and jottings on the interviews, lesson plans, and lesson observations were used 

to tie pieces of data together and make connections to create the preservice teacher's approach to 

including inclusive supports in science to teach to all student learners.  

Semi-Structured Interviews 

As one of the most important sources of data in a case study (Yin, 2018), interviews were 

conducted to suggest “how” and “why” explanations of key events related to the case, as well as 

provide reflective insights into the participants’ relativist perspectives on the case. Interviews 

provided a rich and detailed understanding of participants’ experiences, how they detailed those 

experiences, and the meaning they made of those experiences (Rubin & Rubin, 2012). Interview 

as a data source increased the attention given to participants' voices and is one of the most 

powerful ways we can try to understand our fellow human beings (Fontana & Frey, 2000). There 

are three different interview forms: structured, group, and unstructured. This study used a semi-

structured format of interviewing, as there were a series of predetermined questions that provided 

structure to the process, but the questions were more open-ended. Gaining trust and establishing 

rapport with the participants was essential to allow for more authentic storytelling to occur 

(Fontana & Frey, 2000). In-depth, semi-structured interviews with the preservice teachers 
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participating in the study and their respective mentor teachers occurred as part of the data 

collection process. Predetermined topics and questions guided each interview; however, 

unanticipated responses that emerged were explored in a series of less structured questioning 

(Francis et al., 2009). To strengthen the reliability of the interviews and enhance the quality of 

data obtained from this data source, a three-phase process to interview protocol (see Appendix 

C) was created before data collection to elicit rich, meaningful, and focused interviews necessary 

for obtaining robust and detailed interview data (Castillo-Montoya, 2016). This process included 

ensuring the interview questions aligned with the research question, constructing an inquiry-

based conversation, and receiving feedback on the interview protocols. 

Each preservice teacher participated in two semi-structured interviews. The interviews 

were conducted virtually using the Zoom video conferencing website, and each lasted 

approximately an hour. The first interview took place before the preservice teacher planned a 

science lesson, and the second interview took place after the implementation of the science 

lesson. Each preservice teacher’s mentor teacher participated in one virtual, semi-structured 

interview that lasted approximately half an hour. These interviews took place before their 

student-teacher planned and implemented the science lesson. Interview protocols (Creswell & 

Poth, 2018) were developed before the data collection to ensure the questions related to the study 

and aligned with the research question (see Appendices D, E, and F).   

The first semi-structured interview with the preservice teacher was conducted to baseline 

their knowledge, perceptions, and feelings regarding specific aspects of their student teaching 

placement. The interview was organized around five parts: Background Information, Science 

Curriculum, Planning and Implementing Instruction, Student Learning Needs, and Universal 

Design for Learning (see Appendix D). The preservice teachers had the opportunity to share their 
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observations of the learning needs present in their classroom, discuss their experiences for 

planning and teaching science, and provide information on what they already knew about 

assistive technologies and the Universal Design for Learning framework. They were also able to 

reflect on their perception of community and collaboration between their mentor, the grade level 

team, and themselves. They shared stories on their connections with their students and spoke 

about the learning support they received from their mentor and field supervisor.  

In addition, the preservice teachers were provided with the Lesson Planning Instructions 

and Resources document (see Appendix G), which was reviewed during the first interview. This 

document contained information about the requirements the preservice teachers needed to meet 

in designing their science lesson plan. They virtually received direct instruction on what assistive 

technology is, what assistive technology supports could be, and links to resources on ideas for 

the implementation of assistive technologies. They also received direct instruction on the 

Universal Design for Learning framework, the three guiding principles (multiple means of 

engagement, multiple means of representation, and multiple means of action and expression), 

and links to a resource that provides many examples and explanations of UDL-aligned strategies.  

The Lesson Planning Instructions and Resources document included a suggested process to guide 

planning for inclusive instruction. The UDL-based lesson planning steps were reviewed with 

each preservice teacher, and the benefits of using these steps were emphasized. Also included in 

the document was an illustrative example of how inclusive science instruction could be planned 

and implemented. Before designing their science lesson, every resource section was reviewed 

with each preservice teacher. These resources aimed to demonstrate how to create an inclusive 

lesson plan, intended as a recommendation to guide the design of each preservice teacher's 

science instruction. At the conclusion of the first interview, each preservice teacher was able to 
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ask any questions to clarify the concepts, process, and requirements for the design and 

implementation of the science lesson. 

In the second interview, the preservice teachers debriefed and reflected on their approach 

to designing and implementing a science lesson integrated with inclusive supports. The interview 

was organized around five parts: Planning the Lesson, Lesson Implementation, Reflection on 

Student Learning Needs, Reflection on Assistive Technology, Reflection on Universal Design 

for Learning, and Research Study Takeaways (see Appendix E). The preservice teachers were 

given an additional opportunity to share their perspectives on the science curriculum that guided 

the design of their instruction, the learning needs of their students, and the teaching and learning 

support provided by themselves and their mentor teacher. They also considered how the 

academic and behavioral needs of the students shaped their decision to include specific assistive 

technologies and UDL-aligned strategies in their lesson. Each preservice teacher concluded the 

interview by sharing their opinion and perspective on this study's impact on their student 

teaching experience.  

The semi-structured interview with the preservice teacher's mentor teacher was conducted 

to provide information on their classroom student population, including accommodations for 

specific academic and behavioral needs. Each mentor teacher had the opportunity to share their 

previous teaching experience, their responsibility for planning instruction, and their perspective 

on current challenges and barriers to teaching science. They also gave their understanding of the 

Universal Design for Learning framework and their comfort level and experience with assistive 

technology supports. To conclude their interview, they were provided with a brief synopsis of the 

requirements for the preservice teacher's science lesson. They were given the space to ask for 
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clarification on any detail regarding their role or their student teacher's responsibilities for this 

study (see Appendix F).   

Preservice Teacher Lesson Plan Documents 

Document analysis is the study of human communication (Babbie, 2010), which allows 

deductions to be made based on study parameters (Marshall & Rossman, 1995). Documents can 

be used to provide background information that establishes the rationale behind decision-making 

or are gathered to learn more about the objects and actions within the research setting (Marshall 

& Rossman, 1995). This study proposed that participants generate documents in the form of a 

science lesson plan. The lesson plans created by the preservice teachers were collected and used 

as a supplementary data source for analysis (see Appendix H). These documents guided the line 

of questioning during the second preservice teacher interview to highlight more specific elements 

within their plan for inclusive instruction. The lesson plans were also reviewed during data 

analysis and assisted in constructing the preservice teacher case profiles. 

Before the preservice teachers taught their science lesson, they submitted their plans as a 

component of data collection. During the first interview, each preservice teacher received 

instructions on what to include in the lesson plan. There were three requirements: select two 

learner profiles to focus on, select one Universal Design for Learning (UDL) aligned strategy for 

each of the three UDL principles to integrate somehow, and select one assistive technology 

support. The duration of the lesson was limited to 30-45 minutes. Outside of these requirements, 

the preservice teachers could design a lesson around any science topic for any grade level, using 

a lesson plan template of their choice. The lesson plan served as a form of documentation of 

what the preservice teacher intended on doing during the science lesson. It also illuminated their 

rationale for selecting and including specific supports targeted to some or all their student 
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learners. These documents served as supplemental data to discuss lesson planning and 

implementation specifics for the second preservice teacher interview, the within-case synopses, 

and cross-case analysis.   

Virtual Lesson Observations 

Observations used to collect data about people and processes can systematically describe 

the events, behaviors, and artifacts of a social setting (Marshall & Rossman, 1995). There are 

several significant types of observations; however, this study utilized the non-participant 

observation technique. The preservice teachers were aware I was observing them without my 

active participation. I chose this option to understand a phenomenon by joining the community 

of focus while staying separate from the observed activity (Liu & Maitlis, 2010). Observation as 

a form of supplemental data helped identify relationships with the preservice teachers and their 

students. The observations allowed me to understand how the participants interacted with their 

learning environment, the learning support systems, and the curriculum and instruction in an 

instructional science context. Observations guided the refinement of the second preservice 

teacher interview questions by allowing me to determine context-specific questions that assisted 

in answering the research questions (Schensul, Schensul, & LeCompte, 1999) based on how 

things interacted, were organized, and prioritized in the research setting. An observation protocol 

was adapted from Merriam’s (1998) observation guide used in this study to establish reliability 

during data collection across all lesson observations completed (see Appendix I). 

After completing their lesson plans and submitting them as part of the data collection 

process, the preservice teachers were instructed to contact me for directions on lesson 

implementation. The school districts still had restrictions on outsiders visiting a classroom due to 

the Covid-19 pandemic at the time of lesson implementations, so it was necessary to observe 
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their lesson virtually. Each of the three preservice teachers used the Zoom video conferencing 

website to allow me to observe them teach in real time. As the lessons were recorded, I reviewed 

them again before the second interview with the preservice teachers to prepare specific questions 

related to the lesson. These observation recordings were also used as a supplemental resource to 

facilitate the development of a narrative for data analysis (Kawulich, 2005).  

Steps Leading to Data Collection 

After IRB approval was obtained for the research and participants were recruited, each 

preservice teacher and their mentor teacher were contacted to schedule their first virtual 

interview. Once that was conducted, the preservice teachers were given as much time as needed 

to design their science lesson with the inclusive supports requirements. Each preservice teacher 

worked with their mentor teacher to select the best time and day to teach their science lesson. I 

watched the lessons presented in real-time and took notes on what I observed. Emma, Charlotte, 

and Harper emailed their completed lesson plans the day before they were scheduled to teach. I 

reviewed each plan before they taught to become more familiar with their intentions for 

instruction. Each preservice teacher logged into the Zoom session on time, and the lesson was 

recorded for future viewing. Once they taught their science lessons, they scheduled their second 

interview with me soon after. Before each post-lesson interview, I reviewed the second interview 

protocol (see Appendix E) and made any adjustments based on their lesson plan and lesson 

observation. Each preservice teacher and their mentor teacher were compensated at the 

conclusion of their work with the research.  

Analytical Approach of the Work 

Data analysis for this study occurred across five phases between January and March of 

2022. Figure 3.2 provides an overview of the data analysis process. 
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Figure 3.2 

Data Analysis Process 
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Phase 1 of data analysis included organizing and reviewing all data sets during data 

collection. Phase 2 of data analysis contained three events that happened concurrently. Event 1 

was the creation of a priori codes. A previously constructed conceptual model of inclusive 

supports contributed to the creation of five a priori codes to use as data collection occurred. 

Event 2 was the decision to utilize narrative inquiry analysis methods as a guide to analyze the 

interview data set. Event 3 involved creating a “preservice teacher profile” template for the study 

(see Appendix J). This template guided the formation of the preservice teacher narrative and the 

first cycle of coding. After the transcripts were dissected and significant quotes were placed in 

the profile template, the narratives for the preservice teachers were constructed. Phase 3 of data 

analysis occurred as the narratives were being composed. During this phase, a categorical coding 

framework was developed to systematically generate the preservice teacher narratives. Phase 4 

of data analysis included first and second coding cycles of the preservice teacher narratives. Each 

of the four phases built upon the previous phase to answer the research question, “In what ways 

do preservice teachers approach the inclusion of UDL-aligned strategies and AT supports in 

science to teach to all student learners?” After a thorough exploration of the data sets, phase 5 of 

data analysis occurred. During this phase, a visual display that structured the case of The 

Preservice Teacher Approach was created. This visual display was used for the within-case 

synopses and the cross-case analysis. 

Phase 1: Organization and Review of Data During Collection 

As with any other qualitative research approach, data analysis occurs concurrently with 

data collection (Merriam & Tisdell, 2009). As such, data collection and analysis were done 

simultaneously in this study; however, the strength of the analysis was increased once data 

collection was complete. Before data collection and analysis began, a computer-assisted 
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qualitative data analysis software was selected and used for the duration of the study. The secure, 

web-based coding software, Delve, housed the data and assisted with coding processes. Once 

each interview was complete, the transcripts and video recordings were downloaded from Zoom. 

Zoom provided transcription services; however, each transcript contained timestamps every ten 

seconds and did not always transcribe accurately. Each raw transcript needed to be viewed in 

tandem with the interview recording to ensure the conversation was captured correctly. Once the 

transcripts were cleaned up and confirmed for accuracy, the text was separated into short 

paragraph-length units with line breaks to indicate topic or subtopic changes (Saldaña, 2014). 

This emphasized and revealed aspects of meaning and intent (Gee, Michaels, & O’Connor, 1992) 

and helped in the data formatting of the online data analysis software program. Figure 3.3 

provides an example of the raw transcript from Zoom and the final clean “codable” version.  

Figure 3.3 

Raw Transcript Compared to “Codable” Transcript 

 

Splitting the data into smaller “codable” sections, allowed for more nuanced analysis from the 

beginning and encouraged scrutiny of data (Charmaz, 2014). Cataloguing the data of the 
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interviews as they were completed allowed me to review the conversation and begin preliminary 

coding through analytic jotting. These brief and emergent reflections (Miles et al., 2014) were 

recorded in Delve and considered as data analysis progressed. 

Phase 2 Event 1: Determining A Priori Codes Before Data Analysis 

Four general analytic techniques can be applied to case study data (Yin, 2018), and this 

case relied on developing a case description. This case study's original and explicit purpose was 

to explore the specific phenomenon of integrating inclusive supports into science instruction. 

Before designing the data collection instruments (interview and observation protocols), much 

thought was given to a descriptive framework for the organization of this case. My previous 

work with assistive technology supports and Universal Design for Learning laid the groundwork 

for the compositional structure of this case. A review of literature on assistive technology and 

Universal Design for Learning supports revealed gaps in the research on their intersection. The 

lack of information on this topic led me to develop a conceptual model titled the Universally 

Designed Integrative Supports for Inclusive Practice (UDISIP). Specific components of this 

model contributed to the ideas that drove the descriptive framework for the data analysis of this 

study. 

Before data analysis began, a set of deductive and temporary "start list" of codes, or a 

priori codes, were created to guide data analysis (Miles et al., 2014). Codes work to assign 

symbolic meaning to the descriptive information from a study (Miles et al., 2014). Generated by 

the researcher, codes are labels that attach importance to parts of the data (Saldana, 2016) and are 

used later to detect patterns, themes, categorization, or other analytic processes (Vogt et al., 

2014). Five a priori codes were designated as critical to analyze the data sets: academic and 

behavioral needs, curriculum and instruction, community, technology, and environment/context. 
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The following information defines the purpose of the UDISIP model and provides a brief 

description of the five selected components that guide the a priori codes within the descriptive 

framework of the data analysis. 

Description of the UDISIP Model. The UDISIP model is a strategic fusion of 

frameworks that connect existing efforts and systems across disciplines and integrates the 

established supports into a seamless whole. UDISIP employs research-based and evidence-based 

components of Multi-Tier System of Supports (MTSS), Positive Behavioral Interventions and 

Supports (PBIS), Response to Intervention (RTI), and Universal Design for Learning (UDL) to 

implement effective instructional design and inclusive teaching practices. UDISIP provides a 

practical approach considering where integration best works to meet all student learners' needs 

and improve student outcomes. Figure 3.4 shows a comprehensive illustration of the components 

of the UDISIP model. 
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Figure 3.4  

Universally Designed Integrative Supports for Inclusive Practice Model 
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The combined, integrated approach of the UDISIP model provides a more seamless support 

system that does not allow students to 'slip through the cracks.' In separate support systems, a 

student with moderate academic and behavioral challenges might not receive additional support 

in either domain if no one is looking across both sets of data to see the increased risk of failure. 

Integrating support that is both fluid and responsive to student progress reduces labeling students 

by their deficits, and multi-tiered systems provide in-the-moment support more individualized to 

students' needs (McIntosh & Goodman, 2016). Each individual framework (e.g., MTSS, UDL) 

used in the UDISIP model aids all students' academic, behavioral, social, and/or emotional 

progress with the design of inclusive instruction and integrated community and technology 

supports.  

A Priori UDISIP Code: Environment/Context. Because students' needs, preferences, 

and choices may differ from one area to another and from one student to another, different 

supports in different contexts provide more inclusive learning conditions. It is important to note 

the difference between the use of environment and context (Cook & Hussey, 1995), as some 

people might interpret the term environment as only referring to physical settings (Cook & Polar, 

2014). The term context provides a more inclusive application of the social (with peers, with 

strangers), cultural (the shared meaning of beliefs and values), physical (natural and built 

environments), and dynamic conditions of the learning environment. Teachers must proactively 

address possible and perceived barriers to learning (Johnson & Cornelius, 2019) to create an 

inclusive learning experience for all students.  

For this study, any section of data preliminarily coded as “context” referred to 

background information that provided additional detail on the preservice teacher, the mentor 

teacher, and the physical and dynamic conditions of the student teaching classroom.  
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A Priori UDISIP Code: Academics and Behavior. The tendency to view and label 

students by their within-child deficits leads to siloed systems of support. In these siloed systems, 

academic and behavior challenges are seen as separate and different, requiring different skills, 

different interventions, and different support teams (McIntosh & Goodman, 2016). However, it is 

essential to consider both academics and behavior when implementing practices for either 

domain (McIntosh & Goodman, 2016) to best support the whole child.  

For this study, any section of data preliminarily coded as “academics and behavior” 

referred to two conditions: academic need is a lack of knowledge and skill needed to successfully 

perform a task or achieve understanding of something; and behavioral need is a lack of social 

and emotional knowledge and skill needed to successfully respond to feelings and situations. 

A Priori UDISIP Code: Curriculum and Instruction. Some students need additional 

support to engage and participate with their peers, understand presented instruction, and 

demonstrate what they know (Nelson, 2013). However, they should still be able to make choices 

and experience authentic learning opportunities as they work toward their learning goals (Novak, 

2019). Personalized learning through UDL elements presents instruction in a way that gives 

students options and choices, which research has shown increases engagement, growth, 

performance, and accessibility for all learners, including those with significant learning 

disabilities (Novak, 2019; Rao & Mea, 2016; Rao et al., 2017).The more accessible, flexible, and 

proactively designed the curricula and instructional materials become, the more equitable 

learning will be for students with diverse abilities and needs (Delisio & Bukaty, 2019). 

For this study, any section of data preliminarily coded as “curriculum and instruction” 

referred to two conditions: curriculum is standards-based guide that details the content of what 
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students learn and the methods educators use to teach; and instruction is the process of teaching 

specific content. 

A Priori UDISIP Code: Community. There are multiple levels of communities and 

teams that require support within and of each other to provide quality inclusive instruction for all 

student learners. A team is more than a group of individuals who meet periodically; a team is a 

group that forms a community to work together under a common purpose to achieve specific 

outcomes. Teaming in education allows all stakeholders to work more effectively to overcome 

challenges and achieve goals (McIntosh & Goodman, 2016). Combining the multi-tiered 

practices of academic support and the value of community (Dulaney et al., 2013) with the 

continuous support of colleagues and administrators (Novak, 2016) increases the implementation 

of effective, universally designed instruction. 

All teams must support each other for the integrated system of inclusive practice to run 

seamlessly. In addition to the benefit of support that learning communities establish, each team 

also has the opportunity for enhanced collaboration (McIntosh & Goodman, 2016). Although 

many effective practices have been identified through research to address students' behavioral 

and academic needs, those critical to improving student outcomes included the collaboration of 

teaching professionals that guided instructional decision-making (McLeskey et al., 2019). 

Collaborating as part of a team with a common goal provides the collective expertise of a group 

of experienced educators with various skills, experience, and education (McIntosh & Goodman, 

2016). 

For this study, any section of data preliminarily coded as “community” referred to a 

feeling of fellowship or being a part of a group.  
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A Priori UDISIP Code: Technology. Legislation from the Individuals with Disabilities 

Education Act (IDEA) authorized in 2004 outlined specific considerations for students with IEPs 

concerning their needs and application of assistive technology (AT) devices and services used to 

access school curriculum (Taylor et al., 2020). AT is meant to help a student in two ways: it can 

help the student learn how to complete the task and circumnavigate an area of difficulty (Young, 

2018). Despite the word "technology," AT does not always fall under the category of computers 

or computerized devices. There is a wide range of what is considered a support for student 

learning. While there are advantages to the various types and levels of assistive technologies, to 

effectively support student learning, AT needs to be appropriately embedded within quality 

instruction (Young, 2018). 

For this study, any section of data preliminarily coded as “technology” referred to 

assistive technology supports, or anything related to the devices, software, equipment, and 

services that are used to increase, maintain, or improve the capabilities of a student. 

Phase 2 Event 2: Selecting a “Narrative” Perspective  

To truthfully interpret the experiences of the preservice teachers and their mentors, I 

relied on narrative inquiry analytical approaches as a guide to build and analyze their stories. The 

telling of one's story has been in practice for centuries. Histories are built upon spoken and 

written accounts of related events, made into narratives, and passed around as a way for cultures 

and people to reflect on occurrences (Spector-Mersel, 2010). Narrative knowledge is used to 

understand the intention and importance of stories through cognitive, symbolic, and affective 

means (Charon, 2001). This kind of knowledge provides a rich, deep awareness of a particular 

person's situation as it develops in time. Narratives are a way for populations to relate to one 

another in a social aspect. Proposed by Smith (1981), a narrative is “the act of someone telling 
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someone else something that happened” (p.  Narratives allow for the organization of reasons for 

an action and the causes of phenomenon (Sarbin, 1986). The system of successfully recording 

stories requires narrative competence, or the ability to recognize, apprehend, decode, and operate 

on and for the plight of others (Clandinin, 2006). Although the preservice teacher narratives are 

not a complete life story of the participants, they are a variation of a narrative that gives 

significance to an untold perspective. For this reason, I selected the methods of content analysis 

from a categorical and holistic view of narrative materials to guide the presentation of The 

Preservice Teacher Approach for the integration of inclusive science practice. 

Phase 2 Event 3: Creation of the Preservice Teacher Profile Template 

My intention to illuminate the preservice teacher perspective of inclusive teaching and 

learning required preserving their voice. I achieved this in the formation of a narrative for each 

preservice teacher. A preservice teacher profile template was necessary to ensure each narrative 

presentation remained consistent. Using the five a priori codes as a guide, I wrote general 

questions that I intended to answer from the interviews with the preservice and mentor teachers. 

The profile template was complete after I thoroughly reflected on each a priori code and assigned 

specific questions to assist in categorizing interview data. Table 3.3 displays a sample question 

for each a priori code within the preservice teacher profile template and highlights an example of 

what a participant's "answer" might entail. See Appendix J for the complete preservice teacher 

profile template. 
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Table 3.3 

Preservice Teacher Profile Template: A Priori Codes with Question-and-Answer Examples 

A Priori Code Researcher Question Participant Answer Example 

Academic and 

Behavioral 

Needs 

Is the PT aware of what 

the students’ needs are? 

“I would say that a good three-quarters of my 

classroom are on level, in math [they] are 

doing really great and in English literacy, 

they're making progress at least.” 

“We have several students who need lots of 

redirection the whole time you're teaching. 

They just have a lot to say and not a lot of 

opportunities to get that energy out. Those are 

our big behavioral kids we've got; there are 

four maybe that are a really big daily 

problem.”  

Curriculum and 

Instruction 

What steps did the PT 

take to plan science 

instruction? 

“I had told my teacher that I was going to 

teach this lesson and there's another teacher 

on her team that preps all the science stuff, 

and so they already have materials ready for 

it.” 

“This is probably kind of backwards, but I 

picked the UDL principles that I wanted to 

cover first. Then sort of planned my lesson 

around that and adjusted as needed. I kind of 

just picked those first and then it was like ‘oh 

yeah, I think this would work really good in 

this lesson,’ and then just wrote them into the 

lesson essentially.” 
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Table 3.3 (continued). 

A Priori Code Researcher Question Participant Answer Example 

Assistive 

Technology 

Supports 

Is AT viewed as a support 

that is beneficial only for 

students with learning 

needs? 

“I think that there's a lot of assistive 

technologies that students can use, you do not 

have to have a certain physical disability to 

benefit from having a pencil grip in your 

hand, same with closed captioning and other 

services” 

“This is going to sound really weird, and I 

don't mean in this way, but their needs aren’t 

severe enough for that. Like they can still 

communicate what they're trying to put on the 

paper or whatever I just I don't feel like any 

form of assistive technology would benefit 

the students.”  

Community How much does the role 

of community play in PT 

experience of planning for 

and teaching science to all 

student learners? 

“I think it makes me feel included, I think the 

members on my team definitely do a lot to 

make sure that myself and the other student-

teacher feel included in the process.” 

“I’ve been trying to work on getting a little 

more involved with things that I can in the 

classroom because my mentor teacher, this is 

her first time being a mentor teacher for a 

student teacher, so she doesn't exactly know 

what she's doing. So, I take the initiative, 

where I can ask what I can do.” 
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Table 3.3 (continued). 

Context What additional 

background information is 

provided to better 

understand the PT’s 

teaching and learning 

environment? 

“I have never had a science curriculum. A lot 

of times, especially in third grade, I’ll be 

honest, science gets pushed to the end of the 

day. Then we have to get in our core math 

and reading subjects and our interventions 

and progress monitoring, so science has really 

been so hard to get to.” 

“We’ll be in our permanent building in 

December so there's just a lot of pieces that 

are still up in the air. It will be nice to get into 

our building and get settled and then 

introduce a lot of those things.” 

Note. PT = Preservice Teacher, AT = Assistive Technology, UDL = Universal Design for 

Learning, MT = Mentor Teacher.  
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Phase 3: Development of the Categorical Coding Framework  

I continued data analysis of the preservice teacher and mentor teacher interviews with 

narrative inquiry analytical approaches, using a categorical-content and holistic-content 

perspective for the creation of the preservice teacher narratives. The holistic-content perspective 

of reading and analyzing text views the story as a whole (Lieblich et al., 1998). It focuses on the 

content of what is presented rather than how it is presented. The categorical-content perspective 

divides the content of the text into previously defined categories (Lieblich et al., 1998). 

Combining the two perspectives allowed me to personalize the analysis process of the study. As 

the data collection progressed, I used the five a priori codes with holistic-content coding to begin 

the analysis of the interviews for the preservice teacher narratives. The a priori codes were based 

on my general idea of what to investigate in the data, which combined well with the holistic-

content coding approach of applying a single code to a large unit of data (Miles et al., 2014). I 

read each transcript from the first and second preservice teacher interviews and mentor teacher 

interviews to label sections with the corresponding a priori code in Delve. The selected sections 

were pulled from the transcript and treated independently. This process allowed me to segment 

the data into smaller, more manageable parts (Schreier, 2012). Following the categorical-content 

perspective, all relevant sections were marked and reassembled into a new file (Lieblich et al., 

2011). At the same time, other parts of the text were ignored. This shifted the focus to significant 

quotes from the transcripts that directly related to anticipated answers for the predetermined 

profile questions. This data was organized using Google Documents.  

The task of composing the three narratives of Emma, Charlotte, and Harper started once I 

cataloged each transcript into the a priori code categories to complete the preservice teacher 

profile template (see Appendix J). There were large sections of the transcripts that did not “fit” 
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into the a priori code categories but that were still significant to the preservice teacher story. It 

became apparent that more codes needed to be added to the start list of a priori codes to capture 

the full story of the preservice teacher's approach to integrating inclusive instruction in science 

content.  

Starting with clean copies of the nine transcripts, I read them multiple times until patterns 

emerged. During the read-throughs, I employed holistic-content concept coding to assign levels 

of meaning to data (Miles et al., 2014). A concept is a word or short phrase that captures an 

idea's "big picture" rather than a tangible object (Saldana, 2016). Following a similar method 

applied by Brown et al. (1988), I used colored highlighters in Delve to mark the various concepts 

I noticed. This approach led to the extraction of additional codes for analysis. Throughout my 

process of suggesting concepts that arose from the preservice and mentor teacher interviews, 34 

codes emerged in addition to the five a priori codes. It was apparent that many codes were 

similar in context, so it was necessary to consolidate the codes into broader categories. This 

recursive process resulted in nine overarching categories.  

A categorical coding framework was created in Delve to record the code names, their 

descriptions, and provide a brief data example for reference (see Table 3.4). The development of 

this framework provided a focus for the analysis of the different data sets and ensured coding 

was occurring in a systematic way (Saldana, 2016). The categorical codes were used to redefine 

the preservice teacher profile template from five a priori codes to twelve more encompassing 

categorical codes including: academic and behavioral needs, curriculum and instruction, assistive 

technology supports, UDL-aligned strategies, teaching supports, learning supports, collaboration, 

connection, community, planning, experience, and context. The previous quotes that had been 



 

 

 

58 

categorized into the five a priori codes were redistributed into the categorical coding framework. 

These new categorically coded sections became the scaffold for the preservice teacher narratives. 

Table 3.4 

Categorical Coding Framework  

Categorical Code Description 

Academic and 

Behavioral Needs 

Academic need: a lack of knowledge and skill needed to successfully 

perform a task or achieve understanding of something 

Behavioral need: a lack of social and emotional knowledge and skill 

needed to successfully respond to feelings and situations 

Curriculum and 

Instruction 

Curriculum: standards-based guide that details the content of what 

students learn and the methods educators use to teach 

Instruction: the process of teaching specific content 

Assistive 

Technology 

Supports 

Devices, software, equipment, and services that are used to increase, 

maintain, or improve the capabilities of a student with a disability 

UDL-aligned 

Strategies 

Instructional methods and tools used by educators to ensure that ALL 

students have an equal opportunity to learn 

Teaching 

Supports 

Academic and behavior support provided to students during instruction by 

a preservice teacher, mentor teacher, university supervisor, or school 

specialist 

Learning 

Supports 

Academic and behavioral support provided to preservice teachers in any 

learning context (e.g., planning, teaching, observing, feedback, etc.) 

Collaboration The action of working with someone to make something 

Connection A relationship between two or more people 

Community A feeling of fellowship; being a part of a group 

Planning The process of putting together instruction 

Experience Practical knowledge and familiarity with something 

Context Background information that provides additional detail on the preservice 

teacher, the mentor teacher, the student teaching classroom, etc.  

 



 

 

 

59 

The lesson plans (see Appendix H) and lesson observation recordings were also reviewed during 

the construction of the preservice teacher narratives. These supplemental data sources provided 

additional information to support statements made by the preservice teacher and were included in 

the narratives. As the narratives were being written, I recorded jottings and analytic memos in 

Delve to review for the first and second cycle coding. 

Phase 4: First and Second Cycle Coding  

In phase four, data was analyzed by each embedded unit of analysis within the case (i.e., 

the narratives of Emma, Charlotte, and Harper). First and second cycle coding methods were 

employed to help organize this data for later, deeper cross-unit analyses (Miles et al., 2014). The 

first coding cycle was a way to group and summarize data sections (Miles et al., 2014). I pulled 

the text from the twelve categorically coded sections of the completed preservice teacher 

narratives to complete a first cycle of coding. I combined the narrative categories into separate 

documents (i.e., Emma's "teaching supports" section, Charlotte's "teaching supports" section and 

Harper's "teaching supports" section were grouped into one document). Arranging the individual 

sections from each narrative made it easier to compare content categorically and continue 

holistic-content analysis across the preservice teachers' narratives. Data from each part of the 

narrative was analyzed descriptively to distinguish and categorize similar data units within that 

respective part. A total of 19 themes appeared across all sections of the narratives. Several of the 

themes were similar in context and were combined. Figure 3.5 displays the emergent codes 

developed from first cycle coding of the nine categories within the narratives.  
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Figure 3.5  

First Cycle Coding Process 

 

Delve software was used to keep track of all codes that emerged. Analyzing the content within 

the preservice teacher narratives allowed me to define and summarize the meaning of the data 

(Schreier, 2012) and determine a bigger picture suggested by the concepts presented throughout 

their stories (Miles et al., 2014).   

In the second coding cycle, pattern coding developed the holistic preliminary coded 

summaries into a smaller number of themes or concepts (Saldaña, 2014). Another read-through 

of the interviews with the codes from the first coding cycle led me to further combine and order 

the categorical codes to create new codes and subcodes. This process allowed me to provide 

specificity and clarity to the analyzed data. For instance, several first cycle codes related to 
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knowledge were collapsed into an overarching category, “Knowledge.” However, within this 

category are three subcodes to specify the context of knowledge (experience, awareness, 

observation). New clusters of meaning developed from the narrative sections, and they were 

categorized and given a thematic label. This process was completed several times with the data 

to further group and reduce categories until there were no more new themes that emerged 

(Saldaña, 2014). Chunking and analyzing the data in this way allowed categorical codes to 

develop according to each narrative section (see Figure 3.6). This provided a holistic view of the 

preservice teachers’ approach to integrating inclusive supports within science instruction. A final 

codebook was defined with three overarching themes, each with respective subcodes (see Table 

3.5). Throughout the process of consolidating these codes, I engaged in ongoing peer debriefing 

with several fellow research scholars. 
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Figure 3.6 

Second Cycle Coding Process  
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Table 3.5 

Final Codebook for The Preservice Teacher Approach 

Theme Code Subcode Description 

“The What” of 

the Preservice 

Teacher 

Approach 

Experience 
Less 

Something personally encountered, undergone, or lived through 
More 

Awareness 
Less 

The perception of a situation; in most cases, used to gain knowledge about 

something 
More 

Knowledge 
Low  

An individual’s comprehension of something 
High 

“The How” of 

the Preservice 

Teacher 

Approach 

Process 
Preparation 

A series of actions or steps taken to complete a task  
Performance 

Presumptions 
Teacher 

A view or judgement on something that is not necessarily based on fact or 

knowledge 
Student 

Ability 
Low 

Skill or proficiency in a particular area 
High 
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Table 3.5 (continued).  

Theme Code Subcode Description 

“The Why” of 

the Preservice 

Teacher 

Approach 

Sentiments 
Negative 

A feeling or mental position 
Positive 

Obstacles 
Teaching 

Something that blocks an action, thought, opinion, belief and/or causes 

difficulties 
Learning 

Purpose 
Teacher 

An individual’s intention: the reason for which something is done or created 
Student 
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Phase 5: Emergence of a Visual Display  

The codebook was used for the within-case synopses and the cross-case analysis in the 

final data analysis phase. Each case in this phase refers to the embedded unit of analysis, the 

preservice teacher (i.e., Emma, Charlotte, Harper). Conducting a within-case analysis provided a 

description, understanding, and explanation of what occurred in a single, bounded context (Miles 

et al., 2014). Reading through each preservice teacher's narrative using the codebook to analyze 

the categorical sections led to a sharper picture of what they chose to include in their science 

instruction, why they made those decisions, and how those processes impacted their instruction. I 

created a chart to record significant statements aligned with the categorical codes and subcodes 

within the codebook (see Appendix K). Several subcodes in the codebook were labeled "low or 

high" and "less or more." Using the quotes from each participant and comparing the overall tone 

and the number of statements made for each category indicated whether those statements were 

coded as low, high, less, or more. For example, if a participant demonstrated uncertainty of 

current science instruction, incorrectly defined UDL, or could not differentiate UDL from other 

teaching practices, those statements would be coded as "low knowledge." However, if the 

participant were familiar with UDL strategies or understood that UDL is proactive, those 

statements would be coded as "high knowledge." A code of "less experience" would be given to 

statements indicating little experience with AT supports or sporadic exposure to UDL practice. A 

code of "more experience" would be placed on quotes that demonstrated inclusion in grade-level 

planning or additional coursework covering the UDL framework. This analysis of participants’ 

statements led to a within-case synopsis of each preservice teacher's unique attributes and 

patterns regarding their perspective of inclusive supports in science instruction.  
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After looking at structures, relationships, motivations, and outcomes within the cases 

(Ragin, 1987), I focused on general patterns and themes in a comparative analysis of all cases. 

The methods I selected to conduct data analysis in the first four phases allowed me to employ a 

'stacking the cases' strategy (Miles et al., 2014) for the cross-case analysis. This approach called 

for a write-up of each case using a flexible set of variables and openness for uniqueness as it 

emerged. In tandem with the case profile template, the categorical framework provided flexible 

guidelines for writing the narratives. The next step for stacking the cases was to use matrices and 

other displays to analyze each case in depth—the within-case charts used for the synopses 

assisted in an in-depth analysis of each case. Finally, after each case was well understood, the 

case-level charts were "stacked" in a "meta-matrix" with columns, sub-columns, rows, and sub-

rows (Miles et al., 2014). Appendix L displays the three cases of the preservice teacher stacked 

using the thematic codes of the codebook. Within this meta-matrix are assertions I made from 

my analyses of the cases. For a more systematic comparison, I condensed the meta-matrix into a 

checklist of the significant claims that synthesized interpretations across the cases about the 

preservice teacher approach to inclusive science instruction (see Appendix M). This provided a 

detailed, holistic description of the preservice teacher's approach and perspective to designing 

and implementing inclusive instruction. 

Wanting to view The Preservice Teacher Approach as a whole rather than in lengthy 

pages and cumbersome charts, I designed a graphic display of the themes that emerged from the 

data analysis (Miles et al., 2014). Figure 3.7 depicts the three overarching themes of The 

Preservice Teacher Approach to designing and implementing inclusive science instruction 

discovered from the within-case and cross-case analysis. Each theme contains three categories 

that illuminate a specific aspect of the overall approach for inclusive instruction (e.g.., "The 
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What" of the preservice teacher's approach to inclusive instruction includes their perceived level 

of experience, awareness, and knowledge of UDL and AT supports). 
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Figure 3.7 

“The Preservice Teacher Approach” Visual Display 

 

This graphic display became operationalized during the within-case synopses. It allowed the 

presentation of comparisons, differences, patterns, and trends among the cases to be more 

evocatively understood. Utilizing this display to visually explore, investigate, and comprehend 

the preservice teacher's approach to inclusive science practices led to a more profound discovery 
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of how UDL-aligned strategies and AT supports are understood, used, and valued. 

Trustworthiness 

Several steps were taken to ensure validity and reliability to ensure the conclusions' 

trustworthiness from the data collected. Validation is essential in any study, as it is an "attempt to 

assess the accuracy of the findings, as best described by the researcher, the participants, and the 

readers" (Creswell, 2014, p. 462). There are many perspectives on creating validity in a study; 

however, I considered clarifying researcher bias and prolonged engagement for this study. To 

disclose biases related to the research, I participated in a session of personal reflexivity. I 

evaluated my understanding of the perspectives, values, and experiences I brought to this study. 

The statement of subjectivity illuminates my educational background, several personal biases 

related to the study, and a clear indication of the position from which I undertook the inquiry into 

the topic. Before collecting data, I built rapport with participants by working closely to support 

them in the field and instructing them on educational methodology practices. “Prolonged 

engagement" between the investigator and the participants is recommended by many researchers 

to establish a relationship of trust between the parties, allowing the researcher to gain an 

adequate understanding of an organization (Shenton, 2004). These opportunities allowed me to 

learn their culture and context while checking for misinformation stemmed from distortions the 

participants or I introduced (Creswell, 2014).  

Addressing reliability is also a key component of a good qualitative study and "can be 

enhanced if the researcher obtains detailed field notes by employing good-quality recording 

devices and transcribing the digital files" (Creswell, 2014, p. 462). Doing so allows the 

researcher to employ techniques to show that, if the work were repeated, in the same context, 

with the same methods, and with the same participants, similar results would be obtained 
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(Shenton, 2004). The Zoom video conferencing app allowed me to record and transcribe the nine 

semi-structured interviews between myself, the preservice teachers, and the mentor teachers. The 

transcriptions included long pauses, sighs, and other emotional sounds that told how a participant 

really felt about a topic or question. As I was the only researcher in this study, I did not have 

access to multiple coders to analyze data using the codebook created; however, peer debriefing 

was used to support and challenge the methods and interpretations that I selected. Engaging in 

collaborative analysis and peer debriefing with someone familiar with assistive technology 

supports and UDL instructional practices further established the study's credibility. 

Subjectivity Statement 

Confirmability, like objectivity, is a similar concern for the qualitative investigator 

(Shenton, 2004). Several things must be considered to ensure the work and findings result from 

the participants' experiences and ideas rather than the researcher. Miles and Huberman (1994) 

believe that a critical criterion for confirmability is how researchers admit their predispositions 

(as cited in Shenton, 2004). Thinking about my perceptions of inclusive supports for teaching 

and learning, I looked beyond my professional experience and who I am as an educator and dug 

into how my identity has shaped and informed me about the world. I am an educated, white 

woman with a decade of practical experience in my field of study. I have been mostly 

surrounded by other educated, white women as I have cultivated my curriculum design and 

instruction knowledge. However, I have lately been more exposed to both men and women of 

different ethnicity and cultural backgrounds than my own and educational experiences that have 

shaped their perceptions of teaching. This position allows me to understand student viewpoints 

better, appreciate their diversity, and challenge myself to continue expanding my worldview 
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outside of an "educated, white woman" who wants to create more effective science learning 

experiences for all student learners.  

I have my own classroom teaching experience that contributes to my perspective about 

the importance and benefits of creating opportunities for students to have choice and voice in 

their learning environments. When sharing my ideas with colleagues and other educators, I 

remind myself to step back and provide a thorough explanation on the purpose and procedures 

for using each inclusive strategy and technique for science teaching and learning. I understand 

that not everyone shares the same comfort level or personal teaching practices for inclusive 

instruction. I reflected on my personal experience as a student-teacher. I reminded myself where 

I started in knowledge, abilities, and belief in the capabilities of my students. I considered how 

my mentor teachers' values, ideas, and practices influenced my teaching and learning 

experiences. I applied these considerations to my view on data collected and minimized biases in 

analyzing findings. 

Ethical Considerations 

Processes were employed and evaluated throughout the study to create a high-quality 

case study and ensure ethical interaction and presentation between the issues studied and the data 

collected and analyzed (Yin, 2018). Robust questions were developed and asked during data 

collection. The answers were interpreted reasonably and reported unbiasedly. Any existing 

ideologies or preconceptions I have were checked and did not inhibit the information collected 

and analyzed from interviews and observations. Any newly encountered or unanticipated 

situations were viewed as opportunities rather than limitations on the data collection and analysis 

process. The participating community was aware of the study and the purpose of my presence in 
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their classrooms during data collection. When meeting participants, they were informed of my 

purpose for being in the field and were provided with sufficient information on the study.  

In addition to selecting an appropriate research methodology and methods, before data 

collection, approval from the Institutional Review Board (IRB) at North Carolina State 

University and the undergraduate Elementary Education department was requested and obtained. 

Preservice teacher participants provided informed consent before joining the study (see 

Appendix O). Each preservice teacher's mentor teacher also signed an informed consent form 

(see Appendix P). All data was stored virtually on a secure password-protected online drive. 

Participants’ identities were kept confidential. Pseudonyms were used in all data, analysis, and 

future publications. During the interviews, leading questions were avoided, and personal 

impressions were checked and withheld. Multiple perspectives, along with any contrary findings, 

were reported in the findings. Reported data was communicated in clear, straightforward, and 

appropriate language, and the reporting has been tailored to diverse audiences. Lastly, the use of 

any material that might be considered proprietary was obtained through permission and given 

credit. There was minimal risk associated with this research. 
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CHAPTER 4 

PRESERVICE TEACHER NARRATIVES 

Chapter 4 presents individual "narrative" profiles for each preservice teacher. These 

profiles are stories woven together from the perspectives of the preservice teacher and their 

mentor teacher. Each narrative starts with a brief overview of the preservice teacher's educational 

background and their mentor teacher's teaching experience. Next is a description of their 

observations of the students' academic and behavioral needs. Following is an emphasis of the 

preservice teacher's perspective on specific areas related to inclusive science practice. Although 

the narratives are not identically organized, each one includes a presentation of the same topics. 

The narrative details the perceptions of the preservice teacher and their mentor on the following:  

• the science curriculum that guides instruction  

• the role of community within the student-teacher placement  

• teaching supports provided by the mentor  

• collaboration among the preservice teacher, their mentor, and the grade level  

• experience teaching science or working with students who have specific learning 

needs  

• the impact of connection, the preservice teacher's planning intentions and 

presumptions  

• learning supports provided to the students by the preservice teacher  

• a reflection of UDL-aligned strategies and assistive technology supports included in 

the science lesson.  
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Emma 

Context 

Emma was a senior-level preservice teacher completing her student teaching experience 

in a fourth-grade classroom for the 2021-2022 academic year. She was also working to meet the 

North Carolina state requirements for an English as a Second Language (ESL) licensure add-on. 

Her mentor teacher, Elizabeth, had ten years of teaching experience, six years in second grade 

and four years in fourth grade. It was Elizabeth's first year with a student-teacher, and she found 

Emma to be “an absolute blessing to the classroom.” 

Academic and Behavioral Needs 

According to Elizabeth, multiple students with academic and behavioral needs received 

additional learning support in and out of the classroom. Two students were English Language 

Learners (ELLs) and got pulled into an inclusion classroom with other ELL students for general 

instruction. Those two students “typically got modified assignments, assessments, and read-

aloud for science, math, social studies, things like that.” Four students did not pass the third-

grade End-of-Grade reading test. Those students “were receiving 90 minutes of direct, 

uninterrupted reading instruction, and they would start getting pulled out from a tutor working on 

those specific things for RtI (Response to Intervention).” Another student had a 504 plan that 

allowed for preferential seating in the front of the classroom and testing in a small group. Three 

students were not yet identified as “academically gifted” but typically received more 

challenging, differentiated instruction in mathematics or reading. Four students received reading 

services with a “push-in” inclusion Exceptional Children (EC) specialist teacher that “worked 

with the kids on more grade-level material and got them caught up with that.” Those EC students 

also had various other academic needs in either writing, mathematics, or reading. They went to a 
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separate inclusion classroom during instructional time for specific services provided by the EC 

specialist. One student had an Individualized Education Program (IEP) for behavior and social 

skills. A specialist worked with him “on dealing with his emotions and how to appropriately 

react to situations with the class because there were behavior concerns with him, where he shut 

down, or constantly disrupted the class.” In concluding her breakdown of the learning needs 

present in class, Elizabeth emphasized the effect the pandemic had on the maturity and socio-

emotional development of the students.  

A lot of the kids in this grade level tend to be very immature this year, and I think it's 

because they didn't have all the social interactions that they should have had in second 

and third grade leading up to it ... those social-emotional needs they really struggle with.  

Those additional behavioral needs became evident in Emma's experience with planning and 

implementing a science lesson designed to support all student learners.  

Curriculum and Instruction 

Science instruction occurred in a 30-minute block at the end of the day, after recess, and 

before dismissal. Each science unit was offered every two to three weeks, in rotation with Social 

Studies curriculum. Due to the short amount of time to present content and activities, 

compounded with the fact that “kids were eating snacks and getting packed up,” the fourth-grade 

team worked to “fit it in where we could throughout the day.” Team planning happened once 

every week during the 45-minute specials block. The county provided a curriculum and a pacing 

guide for mathematics and reading instruction, but not for science.  

Most of it was us building resources throughout the years and using Teachers Pay 

Teachers and things like that. We did get one rocks and minerals kit from the county, but 
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we only got two kits to split them into six classes, so we kind of work with what we had, 

but we do have to follow pacing with the county.  

Elizabeth “enjoy[ed] having the freedom to do what [she] wanted with science,” as the 

mathematics and reading curriculum felt “redundant at times.”  

Community 

Emma was not always present for team planning because of her field placement and 

coursework schedule, but Elizabeth “guided her around what they were going to be teaching the 

students,” and Emma had “access to PlanBook... with everything already laid out for [her].” 

Even though Emma could not join team planning often, she and Elizabeth felt a strong sense of 

community within their relationship, students, and colleagues. Elizabeth took her role as a 

“clinical teacher in the classroom” earnestly by “guiding her on her lessons she had taught so 

far” and facilitated communication with Emma's university supervisor, Hannah. Emma believed 

that Elizabeth “seemed very confident” supporting her in her student teaching requirements but 

also recognized when to reach out for additional support.  

If she [Elizabeth] doesn't know, then she'll go and ask somebody else, and if I don't 

necessarily know the answer, she'll go directly to Hannah and ask her questions if both of 

us need clarification. It helps that Hannah comes into the classroom and talks to both of 

us…I love her so much. This is who I needed, and she definitely relieves stress; both of 

them do. 

Correspondingly, Elizabeth promoted the importance of the teaching and learning community in 

Emma's student-teaching experience. When asked about how to best support Emma, Elizabeth 

responded, “I think just meeting with the team and kind of hearing different perspectives on how 

other teachers are teaching within their classroom instead of just getting my feedback.” Emma 
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stated that everyone on the fourth-grade team was “very welcoming” and felt open about “asking 

Elizabeth, even any of the teachers in the fourth grade, any question... it's great that I can walk in 

the room, and if I have any questions, I don’t feel like I’m bothering anyone at all.”  

Teaching Support 

Emma and Elizabeth’s open and supportive relationship laid the groundwork for Emma 

to design and implement a science lesson intended to support all student learners in the class. 

Elizabeth recounted:  

We have collaborated on resources together, and we talked about what she wanted to do 

with that. She's going to be introducing animal adaptations to the kids, so we kind of 

talked about what are some good ideas and stuff for that, so we did meet briefly. 

Elizabeth gave Emma autonomy over the planning process. “She was there just for questions if I 

had them. She let me take full control, and that's pretty much the role she played with me.” 

However, Emma's sentiments shifted after teaching her lesson and reflecting on the amount of 

mentor-teacher involvement in the planning of the lesson.  

I wish I had asked more of like, ‘Do you want me to do something, maybe that I know 

wouldn't take as long?’ Because now, I know that she needs to go back to it, so all the 

kids can turn it in, and of course, it was hectic. 

Collaboration 

When the fourth-grade teachers planned science together, they utilized the computer-

based program, PlanBook, to store their lessons and easily share resources. Each teacher had the 

autonomy to “choose how [science instruction] best fit in their classroom.” The majority of the 

conversations regarding the science curriculum were confined to Elizabeth telling Emma “what 

they were going to do” and “keep [her] up to date as [she] came in.” When prompted to share 
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more on her experience with the elementary science curriculum and instruction, Emma 

responded that she had only seen her class learn about moon phases since she was not yet in the 

classroom every day. “Within a week or two, they did some worksheets, and they did like a 

hands-on group project with paper plates and Oreos... and then an independent project where 

they got to get creative with Styrofoam balls.” Science instruction was put into PlanBook by the 

fourth-grade team, and other than what Emma had seen in person, there was not much more she 

could elaborate on regarding current science instruction. The focus of her observations and 

lesson planning had been with mathematics and language arts, as they “were definitely the more 

prominent subjects at this point.” She admitted that she needed to ask more questions about the 

science curriculum, instruction, and resources, but it “just hadn’t come up.” The preassembled 

lessons and resources, limited collaboration on the curriculum, and focus on other subjects 

caused Emma not to inquire much as she “feels like [she] doesn't need to dig much deeper...since 

everything is really scripted.”  

Experience 

Emma had minimal teaching experience preparing and implementing the science lesson 

for several reasons. Early in the fall semester of her senior year, her limited responsibilities as a 

student-teacher constricted her access to the content and she defined her role as more of an 

“aid.”  

If I'm not just observing from the side, which I do during more direct instruction time, I'm 

walking around the classroom with my mentor teacher and answering questions as I go. 

Since I listened to all the direct instruction that they're doing, I can go around and help, 

and if she's doing small group stuff, I make sure the other groups are on task. I lead Class 

Dojo type stuff too like I'll do the points if they're participating well and they're doing 
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what they're supposed to. My teacher is like the grade level supervisor; I don't think that's 

the word for it, but she kind of leads everything, so then that puts me in the position to 

make everybody's copies and make sure that everybody has what they need. 

She reflected that senior-level students “haven't really taught any lessons,” which she 

found “crazy.” Because of the pandemic's restrictions on schools, students in this cohort were 

unable to be placed with a mentor teacher in the fall semester of their junior year, and they had to 

complete their spring semester field placement virtually. While she was observing students in an 

online learning environment, she noted that “every kid had their camera off, and it was one kid 

talking to us the entire time because nobody else wanted to participate.”  

Connection 

Emma felt a lack of connection with the students in her previous field placement, which 

motivated her to spend extra time building solid and positive relationships with the students in 

her current classroom. Elizabeth even commented on how much “they really respect her and love 

her, and she feels like she's built a really good relationship with [their] students even though it's 

only been a short time.” Emma's initiative to get to know her students was beneficial as she 

understood more of their learning needs and how to support them best. She shared that one of 

their students had Oppositional Defiance Disorder (ODD), and “he's opened up to me…he likes 

when I’m there; I think he trusts me.” This student always chose to sit by Emma, and she made 

sure he was “staying on task, and not getting frustrated.” She also considered other students' 

needs while helping with classroom management and planning her required mathematics edTPA 

(educative Teacher Performance Assessment) licensure lessons.  

Even with whole group, thinking how could I accommodate those students, without 

necessarily doing something individually for them, but kind of help the entire class... I 
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tried to incorporate it into the lesson as a whole and not necessarily just for that student, 

so that student may not have to feel targeted and feel like they're getting extra help. 

It was evident that Emma had made extra efforts to get to know her students, both personally and 

as learners, which assisted her in considering the practice of including more inclusive supports 

for learning. However, even with the best intentions in her written plans, Emma reflected that she 

fell short in implementing more universal accommodations for students with special learning 

needs.  

I didn't change much...I was able to work one on one with them if they got to the 

independent practice. I was able to walk around and see how they were doing and help. 

That's kind of where my accommodations came in, but I wasn't really able to support 

them otherwise.  

Planning: Intentions and Presumptions 

Similarly, Emma found that the planned science instruction, which specifically required 

the consideration of all student learners' needs, did not match the reality in the implementation of 

her lesson. Before designing her lesson, Emma reviewed the assignment's requirements with 

Elizabeth to see what resources were available. When prompted to share her planning process, 

Emma said she first used the Lesson Planning Instructions and Resources document (see 

Appendix G) to remind herself of “all the points [she] needed to hit.” She “planned a lesson like 

normal,” making sure she “had activities that incorporated the UDL model.”  

I pulled up the document for each of the three [UDL] categories, and I used the website 

that was linked. I used that list [with the different types of learners] to pick who I wanted 

to focus, like what type of learner I wanted to focus on. But I definitely referred back to 

it, and it was nice to have ample amount of information to look back on...I didn't 
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necessarily use it all, but I decided to use what I needed out of it...So with the three 

requirements, I made sure I went back and did each of those and put them in my lesson 

plan, so it was very clear what I was trying to get across. 

After familiarizing herself with the three assignment requirements, she “started with the 

topic” of animal adaptations and “decided what resources to use out of the bunch” that Elizabeth 

gave her. This lesson was the start of the unit, and Emma stated she knew she needed to “start 

very basic and go with the main topic of the lesson.” She then considered the learning profiles 

that her instruction would specifically support.  

ADHD and ELL, those are two big ones in our class. There were other ones that I could 

have done, like ODD, but my ODD student actually leaves in the afternoon to do social 

learning with one of our other teachers in the school, so I actually am glad that I ended up 

not picking that. Other than that, from the list that you gave me, those are the two that 

stood out to me; those are two that I really needed to address. 

Emma continued to reflect on her decision not to include specific support strategies for her 

student with ODD. 

I haven't had that much time to plan lessons with him in mind...I'm not totally sure what I 

would have done with ODD; he was having a really bad day yesterday, too, so I don't 

know how well it would have gone if he was actually in the classroom...but thankfully, he 

had not been there during that time; because he was mad that day, he just was thrown off 

the entire day.”   

She concluded that anything she could have planned for him would most likely have benefited 

all her students by reasoning, “I guess maybe even partner him up with somebody, but that 
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would have helped anybody in that sense...I definitely think that anything would have helped 

everybody else as well as him.” 

Learning Supports 

When directed to think about the instructional strategies selected for the specific learner 

profiles, Emma reiterated the supports she implemented for their needs.  

ELL-wise, I didn't really modify it that much, but I just made sure that they had a couple 

more lines on their paper, so they knew they needed to write and that they were able to 

follow along maybe a little bit easier. For my ADHD one, I kept in mind that they needed 

something to do continuously, so I knew that they were going to stay focused.  

Emma speculated that the supports she included for students with ADHD and the ELL students 

should have been provided to all the students in her class. Her lesson plan documented that ELL 

students would be provided with graphic organizers to "focus on the important content." Emma 

also planned for "teachers to circulate the room to make sure everyone is on task/having 

structured learning," specifically for students with ADHD.  

I just probably should have done it for everybody...with the graphic organizers, I went 

through that day and just put little lines and made sure that they kind of had an 

understanding of what they were supposed to do, how many words they were supposed to 

be writing, and what they were supposed to be writing. For my ADHD, kind of just with 

everybody, just making sure they constantly had something to do.  

Emma conveyed surprise that she could "incorporate more questions and more 

conversation" into her actual lesson than she included in her plan. She felt like the graphic 

organizers were a "really good idea and gave them something physical to do while we were 

talking about things," which increased their engagement in the content. She was amazed they 
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were as focused as they were "since it was a bad day for everybody." She shared that the air in 

the room was not working that day, and it was above 80 degrees in their classroom for most of 

the day. Science was right after recess, and before dismissal, so the students were already "zoned 

out."  

Although she thought her students "responded really well" to the lesson, Emma felt 

rushed to present the content. Generally, Emma and Elizabeth have 30 minutes for science 

instruction, but a fire drill shorted science to 20 minutes. Emma felt her teaching was "hectic," 

and there were several things she would do differently to "think ahead and realize that at that 

time of day, science just does not have a lot of time." Aside from wishing there was more time 

designated for science instruction, Emma wrote a 'turn and talk' into her lesson plan that she 

skipped over and forgot to do while teaching. “I was just trying to get through the information, at 

least part of the information I was hoping to get through; I didn't get through a third of it, and 

that's what teaching is.” The only thing that she mentioned she would change about her lesson 

would be to cut out the pictures for the graphic organizers beforehand to save the students time 

on the activity.  

Because Emma felt confident in her planning abilities, she did not collaborate much with 

Elizabeth to create the science lesson. However, it was evident that she noticed the teaching 

strategies that Elizabeth modeled. When asked about the learning supports that worked for her 

students, Elizabeth elaborated:  

For example, one of my EC students takes a very long time to do anything, and he doesn't 

do well with like copying something. So, instead of projecting something, like he'll see 

the projection on the board, but I might print off a copy for him to have in front of him as 

well, so he has that to visualize. And I like to use a lot of graphic organizers and things 
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for my EC and ELL kids so that they're able to work through their writing and complete 

their work. 

Emma included a PowerPoint presentation, graphic organizers, and progress monitoring into the 

plan that she implemented in her lesson.  

I used the graphic organizers because I knew that that, especially with ADHD, it would 

keep them doing something, and I knew that they would be engaged with it. Then 

progress monitoring, I walked around just so I could get a general understanding of why 

they were doing certain things and how I should have maybe changed my graphic 

organizer or better explained something. 

As Emma was teaching, Elizabeth observed the lesson and "was trying to fill out the 

paperwork that she needed to" for the teacher preparation program's observation feedback form. 

Early in the lesson, Elizabeth "ended up getting up and helping [Emma] while she was walking 

around progress monitoring." Emma reflected that she appreciated that Elizabeth provided 

support as she was teaching. “I’m glad that she decided to walk around the classroom and that 

type of thing because I felt like I had a few more extra kids that needed help, that I could spend a 

little more time on." She viewed Elizabeth as "an extra body" following what Emma did and 

ensured the EC students "were getting the information down they needed to.” 

UDL-aligned Strategies  

Emma admitted she needed more practice to help the students in her class with special 

learning needs.  

I don't want to say I'm not comfortable. I need more practice with it, is what I’m thinking 

because I want to be able to help those kids with those specific learning needs [ELL and 

ADHD], and maybe I just need more work with it. I have to think about the fact that that 
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is really my second time teaching, and I have to give myself some slack because I know 

that I need to work on coming up with different strategies for them to use and become 

comfortable with it.”  

She continued to give herself grace as she was still trying to figure out "the best route to go with 

them."  

I feel more confident in the sense of the activities that I came up with to help those 

learning needs went well, so I feel like I'm more confident in that sense, but I don't feel 

like this sudden joy. I know that I can really help with that learning need. I still know that 

I need to work on it. 

She was also aware that any instructional supports she selected and implemented for specific 

student learning needs should meet the needs of all student learners. Emma reflected that “all of 

those [UDL-aligned] strategies, the fact that they're there to help every student, it wasn't 

necessarily for the students that I picked with those learning needs, it was to help every student.”  

When prompted to reflect on what she previously knew about incorporating UDL-aligned 

strategies into instruction, Emma had difficulty differentiating Universal Design for Learning 

from other teaching practices covered throughout her teaching preparation program.  

I feel like I have heard of so many things; I feel like we talked about it in some class… 

we've just talked about way too much and being online didn't help when we weren't able 

to have something in-person and be more hands-on with something.  

Once she was able to have hands-on experience with implementing UDL-aligned 

strategies into her science instruction, her comments on the UDL framework were all positive. 

Emma found that the three categories of multiple means of representation, multiple means of 

engagement, multiple means of action and expression "can kind of pinpoint different learning 
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needs within each category." In the science lesson plan, Emma detailed her reasoning for 

selecting the UDL-aligned strategies for each UDL principle. She chose a 'turn and talk' for 

engagement, noting, "students should share their ideas with each other so that they are able to 

learn from each other." Graphic organizers doubled as a 'no-tech' assistive technology support 

and a UDL-aligned strategy for representation. Emma intended for students to "fill out their 

graphic organizers to use throughout the unit." She indicated 'progress monitoring' where the 

"teacher should walk around the classroom to see if students are keeping up with the slideshow 

and their work" for the UDL principle of action and expression. Emma claimed she would 

"definitely use them again" and "try to implement one from every category into her future 

lessons, no matter what." She felt like she was already familiar with most of the UDL-aligned 

strategies presented in the Lesson Planning Instructions and Resources document (see Appendix 

G) provided for this project. Her final comment on the Universal Design for Learning framework 

included the advice of "touching on UDL as a whole and explaining what it is" in her teacher 

preparation program. Emma believes that UDL is "definitely something that every teacher does, 

and they don't realize it's actually a thing." She considered teachers to be promoters of UDL-

aligned strategies regardless of if they are aware of the term 'UDL,' "because no matter what, 

you're always thinking about the learning needs of all students.” 

Assistive Technology Supports 

Before designing the science lesson with an assistive technology (AT) support, Emma 

considered her experience with AT. She was uncertain about what the term 'assistive technology' 

implied. After listening to examples of what AT could be in the classroom, she stated that she 

"didn't really see any of that" and guessed her school district "is not very big on that type of 

thing." Emma immediately started speaking about the learning supports that her students with 
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specific learning needs required and thought "they didn't necessarily need them unless [she's] just 

not seeing it from a certain student."   

I definitely think my ELL student is able to work on his own, and he uses his classmates 

as resources as well. If he has a question, he's definitely not afraid to ask us. When it 

comes to my EC kids, they're very high functioning, and they don't necessarily need any 

of that. It just takes them a little longer to process information, and you just may have to 

work one-on-one with them, but I don't really know of any assists unless our new ELL 

student needs a little more and has that type of technology or that type of thing. 

Emma selected a graphic organizer at the 'no-tech' level for the assistive technology support 

requirement in the science lesson. She knew that her class "works really well with having 

something physical, and they definitely feel more confident when they have something in front 

of them." She thought this AT support "was a really good idea" because "they were engaged, 

they were asking questions...they definitely weren't mad about it." Considering the functionality 

and usefulness of assistive technology allowed Emma to share her opinion of its capacity in her 

future lessons. "I definitely could have added more to assist their learning. If I had had more time 

with the lesson and extended that learning with AT...when it's a very simple assistive technology, 

I feel like it helps everybody."  

Charlotte  

Context 

Charlotte was a senior-level preservice teacher completing her student teaching 

experience in a first-grade classroom for the 2021-2022 academic year. She was also working to 

meet the North Carolina state requirements for a Special Education licensure add-on. Her mentor 

teacher, Maya, had twelve years of teaching experience, five years in first grade and seven in a 
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self-contained classroom working with Exceptional Children (EC). It was Maya's first year with 

a student-teacher, and she found the experience to be "very positive," as it was "like having 

another co-teacher in the classroom."  

Academic and Behavioral Needs 

Charlotte took her role as a student-teacher seriously, which was evident by the detail she 

shared about the learning needs of her students.  

I would say that a good three-quarters of my classroom are on level, in math [they] are 

doing really great, and in English literacy, they're making progress at least. However, I do 

have a quarter of my class that needs a little bit more support. I have two students that 

have IEPs for developmental delays. I have one student who does not have an IEP. I think 

he's going to be looked at soon. I have a couple of students who do struggle. They don't 

have any documented needs; they just need a little bit more one-on-one support. One of 

the students has a developmental delay; to begin with, we think he has autism. He needs a 

high challenge; we think he would probably benefit from second-grade work.  

Maya, Charlotte’s mentor teacher, was less forthcoming with specific information about her 

student learners when prompted to speak about their academic and behavioral needs. She noted 

that because of the pandemic, her students were "getting used to being in the classroom" as their 

Kindergarten experience was online with virtual learning. Maya declared there were "three or 

four 'high flyers' with some behaviors...They are just so low and have a hard time functioning in 

the classroom just because they're not quite sure what's going on." She seemed to associate 

academic needs with behavioral needs as she stated, "Overall, it's a pretty well-behaved class. I 

have only two that are receiving specialized services for learning and one that is ESL (English as 

a Second Language)."  
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Maya admitted that "it's still that every day is something different." She felt as though 

"we're always thinking about how they are going to accomplish this [task]" and knew that for 

some of her students to succeed, she had to "prep to get them to be able to do it." She relied on 

her experience with special needs in the inclusion classroom, working with EC students to "plan 

proactively." She envisioned each student, especially those students who have learning needs to 

think about how she "accommodates them and what they are getting out of [the lesson] to learn." 

Charlotte shared the same instructional approach as Maya by "primarily just focusing on the 

needs and interests of [her] students," making them a complementary team for supporting the 

academic and behavioral needs in their classroom.  

Community 

Charlotte believed she and Maya have a "really strong relationship" and found balance in 

their personalities and teaching styles.  

My mentor teacher established that this is our classroom; she says that she trusts my 

judgment, and I think she sees it more as a co-teaching experience, where she and I both 

teach whenever we have to...I'm very introverted, and she's very extroverted, so I need 

somebody like her to help me. I think right from the get-go, we got really close, and I'm 

really grateful for that. She encourages me to take care of myself emotionally, mentally, 

and physically. She's a really strong support system that I have. Anytime I have a really 

bad moment, or if I'm feeling overwhelmed with school, I go to her. 

Maya also felt "grateful" that they established a harmonious relationship. She shared 

Charlotte's sentiments by musing, "We have a good relationship, and we get along really well." 

She realized that typically mentor-student partnerships are randomly assigned, and "you never 
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know who you're going to get." She loved that Charlotte was able to start her field placement at 

the beginning of the year and found it "nice to have an extra set of hands."  

The first-grade team was also quick to welcome Charlotte as an essential member of the 

grade level. When prompted to speak about her involvement with other teachers, Charlotte 

commented that "the members on her team definitely do a lot to make sure that she and the other 

student-teacher feel included in the [planning] process." Because Charlotte spent additional 

hours in the field above what the teaching preparation program requires, she could join team 

planning every week. She "usually tries to listen in and see what the teachers are talking about." 

After team planning periods, she and Maya conferenced about what the teachers discussed, 

which built her understanding of the curriculum and instruction and strengthened her perception 

of community within her student teaching experience. "I think our mentor teachers are going to 

advocate for us to have a voice in the team meetings here soon as we take over in January...I 

think it makes me feel included."  

Teaching Support 

The solid efforts for collaboration and community-building among the first-grade team 

members provided Charlotte with opportunities to increase her self-efficacy for teaching. She 

gave an example of how she felt valued as a teacher among Maya's colleagues.  

On Monday during the teacher workday, we had a couple of teachers say, 'okay, well you 

taught this math lesson, and it went really well for you, but it didn't go well for us, so 

what do we do?' That was really nice to have them, even though they've been teaching for 

ten plus years, ask us for help and ask us for advice, so that was pretty cool. 

Maya provided additional support to Charlotte by ensuring she felt prepared for her edTPA 

lessons and attempted to lower her anxiety with full-time teaching in the spring by gradually 
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increasing her responsibilities in the classroom. She worked to create a positive experience for 

Charlotte as she learned how to teach and "felt like she takes 'glows and grows' really well." 

Maya used constructive criticism "if there's something that she could do better, she's really good 

at what she does with it already, so I feel like it's just little tidbits here and there." Charlotte 

relied on Maya's feedback and valued it more than the feedback her university supervisor 

offered.  

My supervisor that I have hasn't taught elementary school before. I think if they thought 

about [my lessons] from the perspective of first grade, they would have understood it a 

little bit differently. Some of the feedback was just in one ear and out the other.  

Maya recognized that there was "a learning curve for [Charlotte] just coming in and not having 

much experience." She believed the best support she could provide as a mentor was to help 

Charlotte "understand the curriculum, know the base [the students] are building on from 

Kindergarten, and allow time to learn how to teach."  

Curriculum and Instruction 

According to Maya, the entire first-grade team "all work together really well." Each 

teacher "takes a subject for the quarter" and created lessons or modified existing ones from the 

county. For science curriculum, Maya felt like they were "all pretty much on the same page 

about 95% of the time." They were on the topic of Forces and Motion, which "was really heavy 

and really in-depth." Maya admitted they "pared it down a little" and did more hands-on 

activities with their students rather than using the videos and slides provided from the county. 

The first-grade team felt like the students "just weren't quite getting it" and shifted to more 

STEM-focused (Science, Technology, Engineering, and Mathematics) instruction "for them to 

get that experience." Maya shared that the teacher in charge of planning science instruction used 
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the North Carolina curriculum standards and the pacing map provided by the county to create a 

mini lesson followed by a hands-on activity. She "had gone and found some other stuff just to 

supplement what we're doing," which Maya appreciated as she liked to teach with "more hands-

on kind of stuff rather than slides to just sit and look at."  

Because Charlotte prioritized the completion of her mathematics edTPA lessons before 

the submission deadline, she had not observed science instruction. She found it "unfortunate" 

that she hadn't seen how Maya taught a science lesson and "couldn't really say whether she's 

being engaging but based on what she knows already [about the science curriculum], it's 

something she's thinking about." However, Charlotte was self-motivated enough to "check the 

team plans to see where they are [with instruction] and what's coming up." Charlotte knew 

exactly where to pick up when planning her science instruction for this assignment, as she 

reached out to Maya constantly to "make sure she's aligned," and "she [Maya] never has to tell 

her to do it."  

Experience 

Charlotte stated she "felt comfortable" planning and implementing science because 

there's a lot of ways that you can make it fun and engaging." She shared that she liked science 

and related a few personal examples of how those experiences shaped her approach to science 

instruction.  

I used to tutor a middle schooler, and we would do science activities, all the time, like 

build stuff to explore. I'm really excited to try to do it because I feel like there's so many 

ways you can go about it and just have fun and also learn the concept at the same time. I 

have a six-year-old little sister here at my house, so whenever I see something interesting, 

I'm like, 'hey, come on, let's just go do this together.' We took a speaker, and we played 
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different types of music, and then we put sprinkles on this speaker, and we watched them 

bounce up, and that was the coolest thing for her, so I feel comfortable planning a science 

lesson. 

She concluded by conveying some apprehension about teaching science as "a little bit of 

nervousness" goes with teaching any subject.  

I think it's easier said than done. Sometimes you just write a lesson plan, and it's like, 'this 

is how it's going to go,' and then you implement the lesson plan, and it's like, 'okay, I 

wasn't really expecting that.'  

She expressed general "excitement" for planning and teaching the science lesson as "it's 

something we can have fun with." Even though she felt it was "manageable" and knew that "her 

mentor teacher trusts her," Charlotte looked to Maya as an active supporter during the planning 

process.  

Collaboration 

When Charlotte told her mentor that she would be teaching a science lesson, Maya gave 

her the plans created by the team teacher and let her "use the materials and the standard to just 

create her own lesson." Charlotte realized the pre-planned lesson did not align with the standard 

from the science curriculum, so she decided to take Maya's suggestion and "change a lot of the 

lesson plan the other teacher created."  

I noticed that they were really focusing on day and night, and the teacher wanted to talk 

about the earth. I just made it relevant to day and night to make it easier for my students 

so that they would understand it and would fit the objective of the lesson.  

Charlotte found this process to be challenging because she felt like she "had to plan the lesson 

around those materials."  
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I looked at it, and I was like this is not related to what you're supposed to be teaching, and 

so that was a big challenge to kind of change everything around those materials that I was 

given; that was really hard.  

While writing her lesson, Charlotte "started to get into her head" and texted Maya for 

reassurance. Maya guided her to look back through her plan and focus on the essential 

components. Maya did not provide much additional support during the planning process because 

several family emergencies took her time and attention.  

She wasn't really able to be as active in the planning process as we would have liked, but 

I did send her my lesson plan, and I was like 'take a look at it if you think if there's 

anything where you're like this does not look good, then just let me know and Monday 

morning I'll change it.' She really liked all the ideas that I had, but I was a little nervous 

because I would have liked to have more explicit answers or like 'hey, this is good or no, 

this will not work.'  

Despite her mentor teacher not being as involved, Charlotte voiced that she "felt pretty relaxed 

and supported throughout." She especially valued Maya's support during the implementation of 

the lesson.  

Learning Supports  

Science and social studies instruction were rotated every four weeks in a 40-minute block 

every day before dismissal. Charlotte and Maya wanted to ensure there was enough time for 

Charlotte to teach, so on the day she presented her lesson, they moved science to the morning. 

Even though they had good intentions for shifting the schedule, Charlotte felt like it "threw them 

totally off," which caused "a lot of behavioral stuff that happened that was totally unexpected." 
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She explained that "constant water breaks and many morning distractions" were the main 

challenges to implementing her lesson.  

When directed to reflect on Maya's involvement during the lesson, Charlotte was quick to 

say how "she provided some emotional support to a couple of our students," which "allowed 

[Charlotte] to focus on the lesson."  

She [Maya] saw that [the student with an IEP for behavior] was starting to get a little 

antsy, and I asked if she could just sit with him for a minute. She helped him and worked 

with him one-on-one to provide the support necessary...just being with that student 

definitely took a huge load off.  

Charlotte continued to reflect on this student as she shared her main takeaways from designing 

and implementing the science lesson.  

When I plan a lesson, I try to plan it around [the student with IEP for behavior] because I 

think that he needs a lot of support, and so, if he can understand it, then I know the rest of 

my students understand it as well. I have some students who get bored because I do that, 

which means that I also have to learn how to support them.  

Charlotte claimed that her planning process always included thinking about her students 

and considering what learning supports are necessary for them to succeed. However, ten minutes 

into teaching, she stopped and addressed the class with the question, "what are we doing right 

now? We know better; we do better." Charlotte felt like there "were other things she could have 

done to help them focus that she would have done differently given another chance," but there 

were no accommodations made proactively or reactively to support their learning.  

Planning: Intentions and Presumptions  
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According to Charlotte, her ELL student required more time and explicit, one-on-one 

instruction to comprehend the content. When Maya presented a lesson on magnetism the 

previous week, Charlotte noted that this student struggled with the vocabulary, but "the lesson 

was really fun and so, even though he wasn't able to say ‘magnetism’ and ‘attract,’ he got the 

concept down." Charlotte felt like science could facilitate inclusive instruction because it 

"provides more room for exploration and play." She believed the "fun" activities and exploration 

opportunities allowed for more learning to occur in a way that worked with various learning 

needs.  

I think the students in my classroom that have specific learning needs that might require 

or benefit from more support benefit from having time where they can explore freely and 

then put the name to the exploration that they just did.  

Charlotte continued her thought by declaring that if a lesson is "fun and interactive, [they'll] 

understand it," even if "it doesn't go super in-depth," which was how she considered the needs of 

these two specific learner profiles in her instruction. 

Even though Charlotte said that she planned her instruction around one student, she stated 

multiple times that her intended priority was on providing instructional strategies to benefit all 

student learners. She selected ELL (English Language Learner) and ADHD (attention deficit 

hyperactivity disorder) as the focus of her specific learner profiles for her science lesson. In 

sharing the rationale behind this decision, Charlotte reiterated that they "believe several students 

have ADHD," and when she was required to think about their needs, it made her consider "how 

their needs can benefit the whole class."  

I tried to find things that my students with specific learning needs would benefit from, but 

also that the rest of my class would benefit from as well. So, [I chose] something that was 
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equally benefiting all of my students based on these two or three different learning needs 

that I have in my class. 

UDL-aligned Strategies 

Charlotte asserted that her planning process included thinking about her students and 

considering what learning supports were necessary for them to succeed. She came into her 

student teaching semester already equipped with the background knowledge of the UDL 

framework because of her special education college courses. Yet, when prompted to define UDL 

before designing and implementing the science lesson plan, Charlotte was slightly hesitant to put 

it into clear terms.  

It's not like I can pull it out of my head and be like ‘oh I can tell you everything about it,’ 

but I have heard before…I would say it's more of a hands-on approach, and it's something 

that's individualized to each student and their needs, so that's the first thing that comes to 

mind when I hear UDL. 

Maya also questioned her own definition of UDL when asked to share what she knew about it. “I 

guess it's kind of like making it accessible for everybody. To engage in content or understand 

what's happening in the classroom with what you're teaching. Is that true?” She believed that 

UDL-aligned teaching was attainable as "it's something that's always in the back of [her] mind." 

Maya supposed that because a teacher was "always thinking about how every student will access 

and process the content," they were "doing UDL." She considered teachers who have been 

teaching "for a while already have it ingrained in them." Similarly, Charlotte thought that UDL 

was "something teachers do automatically" and was "beneficial in providing a variety of 

resources for teachers to use."  
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After creating the science lesson plan to include the required UDL-aligned strategies, 

Charlotte reasoned that "these were things she was already doing previously," only she was not 

"putting the UDL name to it." She conveyed pride in her approach to teaching by reflecting that 

"this experience alone didn't shape the way she thinks about her students" as she felt as though 

she incorporated the inclusive mindset into her instruction "from the beginning." Charlotte made 

the statement that "she finds sometimes it's easier to rely on the methods we know are tried and 

true," which led her to select several UDL-aligned strategies that were already implemented in 

her classroom.  

I think the first one [UDL principle] was providing multiple means of engagement. And 

so, for that one, I wanted them to do a turn and talk. I wanted them to have more 

opportunities to learn and talk and discuss the content than hearing it from me. I felt like 

it put it in their language, and they could understand it a little bit better. I also wanted to 

do multiple means of action and expression, so having like a KWL chart or not really 

KWL but the Notice and Wonder chart and giving them sentence starters on the board 

that said, ‘I noticed that…’ and having them practice. I really felt as though that would 

help with figuring out what they're trying to say. The last one is multiple means of 

representation; I believe I was doing this by having them do their sort that they did and 

giving them multiple ways to do the sort. First, they had to do it independently, and then 

they had to do it in a group and talk about their answers. They could teach each other. 

Then we were going to go over it as a class, and this gave them an opportunity to share 

with me their rationale or their answers, so I believe that that kind of knocked out the 

representation, as well as the engagement. 
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Using the CAST website as a resource to learn more about the specific UDL principles, 

Charlotte found that she gravitated towards UDL-aligned strategies that provided support for one 

or two student learning needs. She assumed that because "the majority of her students already 

have a good understanding of concepts" and "are pretty flexible," they can learn the way 

someone else needs to learn. Even though she knew that "UDL is not just for one student," 

Charlotte chose a strategy specifically to support one student and admitted that she "didn't think 

it would have benefitted most of her students." She selected the 'turn and talk' strategy 

specifically for her ELL student "as being something that's really beneficial because it helps him 

to talk about it and learn from other people...he can kind of communicate with his peers more 

easily.”  

Charlotte gave more background on her understanding of UDL by sharing how her 

current special education professor has presented it.  

We talked about the three [UDL] principles about two weeks ago. We had different 

scenarios that we had to look at; then, we basically did a mini deep dive into the CAST 

website. My professor said it really well; she said, ‘basically being proactive in your 

approaches and considering the whole class; it's [UDL] meant for one student, but it's 

covering the whole class.’ That's something that I tried to keep in mind when I was 

working on this lesson plan.  

She considered her experience with UDL to be "sporadic" because of how the teacher 

preparation program was structured. "You hear about [UDL] in one class, then you won't hear 

about it for another year." She thought it was "nice to talk about [inclusive instruction], but it's 

better to practice it." She found that the design and implementation of the science lesson plan to 

include UDL-aligned strategies "gave her an appreciation of UDL" and "has her thinking about 
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lesson plans a little bit differently with how she can construct lessons." This lesson's 

requirements extended past the teacher preparation program checklist, which led Charlotte to 

view this as an additional opportunity to learn and grow. She stated that she "learns every single 

time she creates a new lesson," and this experience showed her "how to do it differently and how 

to better accommodate these learners."  

Assistive Technology Supports 

Following Charlotte's opinion that there needs to be direct focus and instruction on the 

UDL framework in her teacher preparation program were her sentiments on the lack of education 

around assistive technology.  

I think, to begin with, we need a stronger education surrounding assistive technology and 

what it is so that people can have a better understanding of it. Once we can do that, I 

think people will see just how easy it is to incorporate those things, and it's not as 

intimidating as it sounds. 

Charlotte mentioned she took the time to explore the Lesson Planning Instructions and Resources 

document (see Appendix G) to look for new assistive technology support ideas.  

Initially, before I saw the [science] materials that I was going to work with, I wanted to 

do a pencil grip for some of my students because I’m really curious to see how they 

would work with that. Then I saw the materials that I had, and I was like, ‘okay, well, 

they're not going to be writing, so they probably won't benefit from a pencil grip.’ 

She chose to use timers for her students to meet the assistive technology inclusion requirement 

for the science lesson. Charlotte specifically documented this AT would support the students 

presumed to have autism or ADHD to "provide consistency for those students and let them know 

what's going to happen." Additionally included as an AT support was a 'this/then chart' used as a 
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visual schedule, which Charlotte thought would "work well mainly for the students with a 

developmental delay," especially as she had moved science instruction to the morning. At the 

beginning of the lesson, Charlotte briefly referenced the visual schedule to her class. It was 

unclear how many students were paying attention to the 'this/then chart' for it to have been 

considered support. She did reflect afterward that she feels like "she utilizes the timers all the 

time; they are nice, but they can't be the only thing [she] relies on."  

When first asked what 'assistive technology' meant to her, Charlotte said the first thing 

that came to mind were AAC (Augmentative and Alternative Communication) devices or "other 

devices like iPads catered for students with disabilities to help with their understanding." 

Although she was unsure of her experience with AT before planning her science lesson to 

include AT supports, Charlotte possessed an intermediate understanding of assistive technology. 

She realized that not all AT had to be "high level" or even "technology" in the general sense of 

the word. She gave an example that she provides her students with dry-erase markers to use on 

their desks so "they can have that tool to use if they might not understand something, they can 

write it out." Maya also had a working definition of assistive technology, understanding that 

there are multiple levels of AT support; however, she said: "in her classroom this year that they 

have not [used assistive technology]." She "used the communication devices" as an EC teacher 

and "used to be a huge proponent of flexible seating." Maya thought one of the reasons there was 

a lack of AT use in her classroom was because "they are in a temporary building right now, so 

there's just a lot of pieces up in the air." She planned on "introducing a lot of those things" to the 

students once they were in their new building and settled.  
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Harper 

Context 

Harper was a senior-level preservice teacher completing her student teaching experience 

in a second-grade classroom for the 2021-2022 academic year. After completing two years at a 

community college, she transferred into the teacher preparation program to pursue an elementary 

education degree. Her mentor teacher, Samantha, had five years of teaching experience, four 

years in first grade and one year in second. Samantha 'looped up' with her first-grade class from 

the previous school year. It was her second year as a mentor teacher, and she felt like Harper 

started "as an outsider to their class," but they "adjusted to her and totally accepted her."  

Academic and Behavioral Needs 

Before sharing specific academic and behavioral needs present in their classroom, Harper 

and Samantha spoke on how the pandemic has shaped their students' learning experiences. 

Samantha tried to focus on how she delivered required grade-level content "in a way they can 

handle it" because "they have the maturity level of Kindergarteners in a second grader's body." 

She explained that these students missed half of their kindergarten year when the country went 

on lock-down in the middle of March 2020, and then "over two-quarters of their first-grade life 

was on the computer." Samantha felt this had "disrupted their entire schooling," which Harper 

was aware and accommodating of in her work.  

I think the only thing that I feel like is worth mentioning, which is something you already 

know, I just feel better saying it. The kids are still recovering from COVID, and I try to 

be considerate of that. So, if [the lesson] has a writing element or anything like that, you 

might see different modifications that I wouldn't normally use, but it's just because these 
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kids are still catching up from kindergarten. They're trying their hardest, but sometimes 

it's difficult. 

All students were working through the challenges of returning to school post-pandemic; 

however, some had learning needs that required additional support. Samantha shared that one 

student was born with hearing impairment but had cochlear implants. She also had another 

student who "is currently experiencing a pretty major behavioral change and will possibly be 

getting an IEP (Individualized Education Program)." Five students were on "tier-three intense 

intervention plans for reading," one student spoke only Spanish, and another student had an IEP 

for behavior that "is going to be addressed and modified at a meeting the following week." 

Samantha wrapped up her thoughts on the learning needs of her students by claiming, "we've got 

it all.” 

Harper shared a slightly different classroom profile, which included "four ESL (English 

as a Second Language) learners who were very fluent in English. They just choose not to be 

sometimes and need more academic support." She also provided additional details about the 

students mentioned by Samantha.  

We do have one student who knows no English, so she's just doing basically full English 

immersion. At the moment, we've been told not to worry about keeping her up with 

lessons but just to make sure she generally knows what's going on. We have one student 

with a behavioral IEP. He normally gets preferential seating, so he's upfront with 

whoever's teaching. Then we have one student who has cochlear implants in both her 

ears, which are like hearing devices. 
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She concluded by counting out "two-thirds" of her students that are "on grade level" 

versus "the six who are behind and have specific accommodations with language or disability 

and behavior."  

Connection 

Most of Harper's focus in planning and teaching revolved around the student being 

evaluated for his behavioral needs, even though she believed her strongest ability is working 

with ESL students. She considered herself effective in knowing "how to accommodate them" and 

working with them "in a way that's productive to them." Harper approached working with her 

students who had additional learning needs by prioritizing and supporting those "who need it the 

most." She felt that "it's very hard to meet all [their needs] because there are so many of them 

and [their needs] are all so different." However, she also claimed that she taught "in a way that 

makes it accessible for all her students."   

Harper spent extra time outside of the program requirement in her field placement by 

going in one full day a week and occasionally an additional half-day a week. Because the 

students had been together since first grade, Harper found it necessary to work even harder to 

establish meaningful relationships with her students. When asked how her relationships with the 

students impact her teaching approach, Harper displayed enthusiasm and doubt. She was 

confident in her teaching ability with multiple subjects and appreciated that Samantha provided 

her with the opportunities to support their "high needs students." Harper found it challenging to 

connect with the student who was "working through behavior plan modifications" but was 

putting in the time to "get to know him better."  

He and I don't have that level of relationship yet, so I get a little bit nervous sometimes 

when I'm the one primarily responsible for him. I don't know if I'm prepared enough to be 
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what he needs me to be. So sometimes that makes me feel a little bit more anxious when 

I'm teaching than normal, but, for the most part, it doesn't really change my comfort level. 

It's just a little bit more apprehension towards being the primary teacher. 

Samantha applauded her efforts and noticed that Harper "made it a point to get to know each 

student individually." She saw that every time Harper was in the classroom, "she's making sure 

she is reaching a new student" and found "it's been really cool to watch her do that." Samantha 

mentioned they "are like a family" and have now "added Harper as one of their own." 

Community and Collaboration 

Samantha did not convey much about her perspective of Harper's position as a student-

teacher. When asked to elaborate on her role with Harper, she hesitated and stated that she 

"didn't even know how to answer that question" but summarized that she has "just been helping 

[Harper] figure out how to do this crazy job." Samantha believed they had "meshed really well" 

but quickly turned the conversation to Harper's relationship with her students. She was more 

interested in sharing details about her teaching community and the collaboration among her 

teammates.  

My team is my biggest resource. We all have similar needs in our classes, some more 

than others, but they're at least the same kind of general needs. Whenever we plan 

anything, we're like, 'what do you think about this? How do you think this is going to 

work?' We give really honest feedback, so I think my team is my biggest resource. 

Samantha thought that Harper may have experienced a different process to grade-level 

collaboration by claiming, "we try to have a team approach, which is different from how she may 

have been taught." There was no discord in Harper's recollection of her previous teaching and 

learning experiences, and she found Samantha to be a valuable resource.   
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Harper viewed herself as "more like an assistant teacher than a student-teacher 

sometimes" in her field placement. She felt like she brought more purpose to her role instead of 

"just floating in and watching." She tried to support Samantha during instruction by "catching" 

and helping some of the students who are demonstrating the need for additional academic or 

behavioral support "just so she doesn't have to."  

Right now, I feel like we're at a point where we're not peers; obviously, I'm not a teacher 

yet, but I feel like she's a role model for me. It's hard to quantify, we laugh and carry on 

and text each other, but we're also super professional doing what we need to do in the 

classroom. She's just actively my mentor. 

Teaching Support 

Because she transferred to the teacher preparation program after two years at a 

community college, Harper felt like she "was kind of behind when she started." The lack of 

confidence in her teaching ability motivated her to advocate for additional teaching opportunities 

within her student teaching classroom. Samantha was impressed that Harper was "proactive in 

her responsibilities as a student-teacher" and promoted "additional help and practice." Harper 

shared: 

The first day I was in there, [Samantha] told me point blank, 'you know I'm here to help 

you and to help you learn, so I'll let you do whatever you want to do. We can talk about 

it, planning it together.' I know some students that have cooperating teachers who were 

like, 'yeah, you do this, I don't want to do it.' [Samantha's support] is very much like, 

'Okay, so I was looking at the content this week, and I think you would do well with 

STEM on Friday if that's something that you would want to do. 
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Harper called Samantha's teaching and learning approach 'challenged by choice.' She "doesn't 

feel forced to do anything," and she "doesn't beg [Samantha]," but she was presented with 

teaching opportunities and would "try different things to see what feels good and [learn] what 

she needs to work on." 

Not only was Harper pleased with the teaching support she received from Samantha, but 

she also appreciated her "substantial feedback."  

She breaks down specific dialogue that I said, specific transitions. She gives me a lot of 

feedback on room for improvement because, even if it's something I did well, she's like, 

'you did a really good job this time, keep working on that, and it'll be perfect by the end.' 

The feedback that I get from my teacher is super helpful. 

Unlike Samantha, Harper found that her university supervisor was not as helpful in offering 

constructive criticism or providing beneficial feedback. As much as Harper tried to take her 

feedback "seriously" and "apply it to make her teaching better," she expressed disparagement in 

the fact that her supervisor "doesn't take the time to understand half her teaching choices."  When 

prompted to speak more on her perspective on the importance of the role of a university 

supervisor, Harper's message was mixed.  

My supervisor, I really love her, and she's very helpful, but she decided after her first 

observation that I was fine and that I was good enough. She expressed that I'm not going 

to mess it up, which is fine, but she has translated that kind of compliment into not giving 

me feedback. Then when she does, her feedback is not consistent. She'll tell me one thing 

and then mark me on the form as complete or achieved. Her feedback for my planning 

and teaching is not helpful. 
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Harper placed more weight on Samantha's daily, informal feedback than she did on the 

"sporadic, required, and planned formal observations" from her supervisor. When she was 

reflecting on her science lesson, Harper recalled that "[Samantha] is very good about reading 

when I need help because sometimes, I don't even know I need help." She was able to subtly 

"step in" to "correct the volume [level] because she knows that I have issues with classroom 

management." Samantha supported her in a way "that didn't diminish that she's also the teacher," 

which made Harper feel more relaxed as the lesson progressed and "gave her the space to learn." 

Curriculum and Instruction 

Before planning and implementing the science lesson, Harper had not seen science 

instruction in her student-teaching classroom. Science rotated with Social Studies every six to 

nine weeks, and the second grade started the year with social studies content. Harper's 

understanding was that the teachers were not responsible for planning science instruction. Her 

field placement was in a STEM-focused magnet school with a designated STEM content class 

that all students attended each week. The STEM teacher, Mr. Chapman, designed ‘maker space' 

lessons for the students in his engineering lab. Harper shared that "if you ask the kids about what 

they did in science, they have no answer because to them, it's not even science, they are just 

learning about STEM." She asked Samantha to provide more information about science 

instruction and concluded that "it's all on Mr. Chapman who is responsible for doing that and it is 

all STEM content. Samantha's not always sure what they're doing, so I don't think [the second-

grade team] is responsible for any of the curriculum." Harper's perception of science was that it 

was not viewed as essential by those in education, and her current placement reinforced this 

belief. "I hate that [science] is not important. A lot of the teachers, both in my grade level and 
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outside my grade level, actively talk about how science and social studies are just not important, 

and there's no value.” 

Much like the academic and behavioral needs in the class, Samantha gave a different 

account of her sentiments regarding science instruction and curriculum. "We do look at [the 

curriculum] as a team, but of course, we continue to tweak it for individual classrooms." She 

went on to speak about how her team "likes to look at science and social studies standards" and 

decide what "hands-on exploration" will fit within the county-provided pacing guide. Samantha 

was very vocal about how much she disliked the provided curriculum. She felt it was very 

scripted and did not work well with her "project-based learning" teaching approach to "explore 

through 'doing' rather than just 'sit and get'" the content. Samantha claimed all the teachers on the 

second-grade team found it especially challenging to work with the science curriculum because 

the students were "a little bit more behind than they would be in a typical year" due to the 

pandemic's impact on student learning. Samantha went on to talk about how they had been "very 

vocal to the people from the central office," asking for support to "tweak the curriculum" and 

"make adjustments to it to meet where our students are and being able to reach them as 

individuals." Her school promoted the importance of science by "providing a bunch of 

engineering and elementary science kits that go along with the standards" the grade level pulled 

from as available teaching materials. Samantha elaborated about how they had "to reinvent how 

they are teaching" by "bringing in guest speakers and all these scientists and engineers. [Science] 

is its own thing where kids that maybe struggled through other subjects can really shine, and it's 

just really fun." 

Planning: Intentions and Presumptions 



 

 

 

110 

Samantha enjoyed science instruction so much that she had not given Harper a chance to 

plan or teach it. “Harper’s observed a few of our engineering challenges and one of our project-

based learning units. She hasn't planned it; I'm not ready to let it go. But she likes teaching it.” 

She knew that by the spring semester, Harper would need to be teaching all subjects full-time, 

which will be when Samantha "gives it to her and says, 'go.'" Later in the conversation about 

Harper's responsibility with instruction, Samantha adjusted her plan by sharing, "they just had a 

meeting with her advisor about independently planning [science], and she is going to be 

gradually taking over." Regardless of when Harper would be directing science instruction, 

Samantha had not actively supported her in understanding the science curriculum. She would 

send Harper the planning spreadsheet, so even if she could not be a part of the planning meeting, 

she "felt included." Harper looked at how the curriculum was "laid out for the upcoming weeks" 

and determined when "the grade level made changes."   

Harper felt like Samantha had a very "hands-off" approach to her learning but often 

turned to her for reassurance. Harper recounted that she "struggled through [planning] and set it 

up how I thought setting it up would work. Then I let [Samantha] look at it, and I was like, ‘is 

this going be fun?’ She was like, ‘oh yeah, it's fine.’" The lack of confidence in her science 

teaching ability was evident when Harper mentioned that she was "lucky" with where they were 

in the unit. "I feel like it would have been more difficult if I was introducing a science unit 

because they don't have a lot of science fluency from the rest of their academic career.” When 

Harper shared that she would be teaching this science lesson, Samantha provided her with the 

grade-level-modified lessons and briefly informed her where the class was with the topic. "As far 

as planning for this one, she really didn't do anything." Harper knew that she needed to adjust the 

lesson because "it was not going to work for her kids."  
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I completely scrapped it and redid the whole activity in a different format to meet the 

same goal. I told [Samantha] what they were going to do and what I had them do, and she 

was like, ‘yeah, that was a good call because they would not have been able to function 

with the other one.’ 

Learning Supports 

Harper's awareness of her students' learning needs and current abilities led her to choose 

strategies to promote active participation. She decided to focus on supporting her ESL students 

"because they are the most behind in writing and any reading comprehension." Therefore, she 

ensured the science activity she planned was "discussion-based."  

I wanted them to actually be able to participate, and I knew if I gave them an independent 

worksheet to do with this activity, they would not have been able to participate. It just 

would have held them back, and I didn't think that would be fair.  

She also wrote her lesson "to accommodate one of the special needs learners who has an IEP 

because of behavioral issues." Harper considered how the sounds of the activity might affect his 

disposition and tried to eliminate any external stimuli. She shared more about how she perceived 

he might react to her sound-based lesson. 

He's not bad; he just has very little emotional regulation. Sometimes he gets triggered 

while we do work if it's independent work, and if he's not guided the entire time, 

sometimes that can be triggering for him. Since the activity was designed around an 

auditory stimulation, I didn't want it to be too much with the independent work and the 

noise, so I tried to focus him since I knew he would just need assistance.  
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She planned most of her lesson around partner or group work and "tried to do as much 'collective 

instruction'" as she could. During small group work, Harper made it a point to check in with each 

group to provide additional support to those students with specific learning needs.  

I'd sit with every group so that it doesn't feel like it's just them getting the extra support, 

but I sit with them longer.” She feels that "intervention methods should be done in a way 

that the students don't even know they are being accommodated." Harper upheld this 

belief during her science lesson by selecting specific learning supports for her students 

who needed accommodations that were "beneficial enough to everybody.  

UDL-aligned Strategies 

Even though Harper tried to consider the needs of all her students in her science lesson, 

she demonstrated uncertainty when asked what Universal Design meant to her.  

I don't know. Based on context clues, I feel like it might be a little bit more open-ended 

than some of the lesson plan structures I've seen because this is like a universal design. 

Or that it might not be so material reliant because I know a lot of lesson plans are going 

to Jamboard, and you need your computer and stuff like that, so I don't know. 

On the other hand, Samantha claimed she did not have experience with the UDL 

framework but defined it as "designing a learning experience that fits all needs.” Harper admitted 

that she relied heavily on the Lesson Planning Instructions and Resources document (see 

Appendix G) to help her figure out what UDL was and how to "make it work" with her selected 

student learner profiles. She felt like it "helped her clarify what she was trying to work toward" 

and "gave her different ideas for what to focus on to reach those goals." More than anything, 

Harper claimed the UDL-aligned strategies "set goals for me and helps me set goals for [my 

students]." Harper chose a UDL-aligned strategy for each of the three UDL principles (multiple 
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means of engagement, multiple means of representation, multiple means of action and 

expression), but her focus was mainly engagement.  

I think I focus mostly on engagement because [science] was towards the end of the day. 

If I teach anything after lunch, whether it's within like these guidelines or just in general, 

I try to make it a little bit more involved than I normally would because they just need 

that motivation to work. So, I gave them the opportunity to share out. That is where I felt 

like that my classroom management kind of failed me because I feel like they did distract 

each other a lot. So, for the representation, there's a mark on here that says clarify 

vocabulary, so we open with reviewing vocab that they already know. Then varying the 

methods for response, that's under the physical action for the action and expression [UDL 

principle]. So that's kind of how I use the UDL guidelines for the lesson. 

Aside from Harper's explanation of which UDL-aligned strategies she selected for her 

science lesson, it was unclear on her lesson plan and in the implementation of instruction what 

these strategies were and how they supported her students. The only indication of universal 

design supports in Harper's lesson plan was in the section she wrote for "accommodated 

learners." There was a bullet point that outlined: "Special needs learners (students with IEPs or 

tiered instruction) were provided with a flexible learning environment with loose expectations of 

formal classroom instruction. (Ex. seating, share-out options, sharing opportunities)."  

She did provide a choice in seating location before beginning the lesson by directing her 

students to "choose where they are going to learn best." This option created a minor disruption 

for the class as all the students were moving around the room, talking, and not listening to 

Harper in the next direction. Samantha stepped in and settled them down, and Harper started 

working on her anchor chart to present "animal bios and their sounds" to the class. Although she 
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reflected that her plan included clarifying vocabulary as multiple means of representation, 

Harper did not write it into her physical lesson plan, nor did she do it while she was teaching. It 

was also vague how Harper "varied the methods for response" to meet the multiple means of 

action and expression principle. Her students shouted out answers as she shared animal sounds 

without being called on and without much additional direction from Harper.  

"Our kids were super wiggly; I have no clue why." Harper explained they had been 

moving around all day, throwing things, and "just having a whole day." She said the first part of 

her lesson went about as well as she had expected it would, based on their behavior. "I knew they 

were going to be chatting, and they were going to talk over each other. That was fine because it 

wasn't a very strict lesson." She reiterated that she designed the lesson to "specifically help the 

student with behavioral needs." Harper wanted him to be able to engage with the content in his 

own way and "give him choice because when you give him one route, it makes him feel 

suffocated.” She thought that "making it group engagement where they can move around and 

share out and listen gave him a lot more room to find any way to engage." However, halfway 

through the lesson, "one of our girls threw her arm in the air and smacked the kid next to her in 

the face." Harper later mentioned the student who was hit "had an elevated emotional response" 

and "started screaming" because it was the student with an IEP for behavior.  

Once she had time to collect her thoughts on how the lesson went, Harper indicated that 

her planned UDL-aligned strategies "did not end up supporting her students like she guessed 

they would."  

I feel like the flexible seating and I do not get along. I want to offer that to [the students] 

because I know it helps them so much, but they just get so off track. Even with my 

cooperating teacher, they just cannot handle flexible seating. One of the accommodations 
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that I picked for them was to let them sit where they want to sit. For me, it rarely goes 

smoothly, but we don't want to take it from them. I feel like that made [teaching the 

lesson] harder with flexible seating. The anchor chart helped, but the flexible seating did 

not.  

Harper concluded that "if you work within the UDL guidelines, you're going to hit the needs of 

every kid, but it's so hard to actually do." She believes she will continue to try to "consider all the 

different points" and "look at the whole child of every child" in her classroom. She hoped that 

doing this "would help [her] frame lessons that really met all of my kids instead of just a 

couple."  

Assistive Technology Supports 

When asked about what experience she had with assistive technology, Harper did not ask 

for clarification or showed any hesitancy in her response. She immediately started talking about 

high-tech levels of AT, such as the microphone they use for her student with cochlear implants. 

Samantha also gravitated toward her "student with the cochlear implants and the wireless device 

that connects to her."  Harper continued her discussion on AT by saying that "assistive tech can 

be so many different things" and listed elastic bands on the seats, flexible seating options, "non-

device technology," and "computers that help kids focus." She shared that before she transferred, 

she took a course that was "completely devoted to all things assistive technology."  

I felt like it was one of the most informative and beneficial classes that I've ever taken. I 

feel like the assistive technology like we talked about last time, some people think it's just 

technology, but it can be stuff like wheelchairs, pencil grips, weighted blankets, scooters, 

and can be literally anything that helps kids move along. I feel like it should be 

prioritized, but that's just me. 
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Although only one was required, Harper included two assistive technology supports in 

her science lesson plan. She selected an 'anchor chart' to "help accommodate our special needs 

learners and our ESL learners." Because of this AT support, Harper felt "they were able to 

maintain pace of work with the rest of the students without being hung up on the conventional 

writing assignment." She also wrote that 'flexible seating options' which "includes wobble stools 

for special needs students," gave them a "choice in where and the ability to move around during 

the lesson." Harper mentioned that "it was a roadblock to actually pick how to physically include 

AT to teach the science content." She regarded it "as a stressor." This emotion came from a place 

of apprehension on already knowing that flexible seating does not work well for her students but 

feeling guilty about not providing them with this familiar support. Harper did find some benefit 

in flexible seating for her students that need additional language support. "Honestly, the ESL 

kids get bored because they don't understand what's going on, so the flexible seating really does 

benefit them the most arguably. And then the anchor chart was for the kids for comprehension."  

Harper second-guessed herself whether an anchor chart could be considered assistive 

technology and then declared she "didn't love that's what she chose." When prompted to share 

more, Harper stated it was "out of laziness."  

I knew it was effective enough for them. I wanted to try something new with [my 

students], ideally, but because of limited resources, honestly, for what I could help them 

with, I had to settle into something more familiar. We already had the anchor chart paper. 

I already knew it would work and who would help, so I just went with that. And there's 

nothing wrong with that. Usually, it is effective, and it helps them a lot. 

She felt "pouty" about that decision, and that would be "the one thing she would change out of 

the whole lesson."   
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CHAPTER 5 

WITHIN-CASE SYNOPSES AND CROSS-CASE ANALYSIS 

Chapter 5 presents the within-case synopses and cross-case analysis. The within-case 

synopses summarize key findings from each preservice teachers' perspective on their approach 

for integrating UDL-aligned strategies and assistive technology supports into science instruction. 

Their experiences are shared and analyzed, leading to an illumination of The Preservice Teacher 

Approach for inclusive supports within each narrative. These summaries detail the “what,” 

“how,” and “why” (see Figure 5.1) for the inclusion of Universal Design for Learning and 

assistive technologies in science to teach to all student learners. Following that, the cross-case 

analysis is presented, synthesizing central themes and patterns across the three cases’ “Preservice 

Teacher Approach.”   

“The Preservice Teacher Approach” 

The Preservice Teacher Approach includes three components with interrelated elements 

that impact one another: how the preservice teacher designs and implements inclusive supports, 

what teaching and learning methods and supports they choose, and why they decide to take those 

specific steps and actions. The visual display created to illustrate the case of The Preservice 

Teacher Approach includes the "what," "how," and "why" of the preservice teacher's integration 

of inclusive supports in science to teach to all student learners (see Figure 5.1). This visual 

display was used for the within-case synopses and the cross-case analysis. 
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Figure 5.1 

“The Preservice Teacher Approach” Visual Display 

 

"The What" in the approach represents the level of knowledge, experience, and 

awareness the preservice teacher possesses of the UDL framework, its guiding principles, and 

assistive technology and its supports. For this study, knowledge indicates an individual's 

comprehension of something, ranging from low to high. For this study, experience is something 
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that is personally encountered, undergone, or lived through and can vary from less to more. This 

study defines awareness as the perception of a situation and is used to gain knowledge in most 

cases. Awareness can also range from less to more.  

"The How" in the approach represents the presumptions, ability, and process the 

preservice teacher possesses to design a science lesson that considers all student learners in 

selecting UDL-aligned strategies and assistive technology supports. Presumptions refer to a view 

or judgment on something not necessarily based on fact or knowledge for this study. These 

presumptions are categorized into "teacher" or "student."  Teacher presumptions are the views 

and judgments that a teacher holds about themselves or the curriculum, impacting how 

instruction is designed. Student presumptions are the views and judgments made about the 

students, influencing how instruction is implemented. For this study, ability refers to a skill or 

proficiency in a particular area, ranging from low to high. This study defines a process as a series 

of actions or steps taken to complete a task. There are two processes within this category: 

preparation and performance. Preparation refers to the actions or steps the preservice teacher 

took to design their science lesson and meet the requirement of integrating inclusive supports. 

Performance refers to the actions or steps the preservice teacher took during the implementation 

of the science lesson.  

"The Why" in the approach represents the sentiments and purpose of the preservice 

teacher of inclusive supports to teach to all student learners. "The Why" also represents obstacles 

that created additional challenges for them to succeed. For this study, sentiments refer to a 

feeling or mental position and are either categorized as positive or negative. Purpose is an 

individual's intention or why something is done or created in this study. There are two 

orientations within this category: teacher and student. Teacher-oriented purpose indicates that the 
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intention of the action was done for the teacher. Student-oriented purpose indicates that the 

intention of the action was done for the student. For this study, obstacles are defined as 

something that blocks an action, thought, opinion, or belief. Obstacles also include something 

that causes difficulty. There are two types of obstacles: teaching and learning. Teaching 

obstacles cause difficulty in implementing instruction. Learning obstacles cause the preservice 

teacher difficulty gaining knowledge, understanding, or comprehension. 

The visual display of the approach includes four levels used to demonstrate my 

perception of the preservice teacher's characteristics. The levels range from very low (dark blue), 

low (blue), medium (light blue), and high (lightest blue). They are used illustratively to allow for 

comparison within and between the cases and are not quantitative. The Cross-Case Systematic 

Comparison chart (see Appendix M) allowed me to determine if a participant was "very low," 

"low," medium," or "high" based on the number of checkmarks made within each category. The 

total number of statements was counted for each category and divided into four groups. For 

example, there were 16 statements made across the three preservice teacher narratives in the 

"knowledge" category. The levels for the visual display were indicated as follows: very low (0-3 

checkmarks), low (4-7 checkmarks), medium (8-11 checkmarks), and high (12-16 checkmarks). 

Appendix N lists the level indicators for the remaining eight categories of The Preservice 

Teacher Approach.  

Within-Case Synopses 

 Although there is no beginning or end to The Preservice Teacher Approach, as each 

condition impacts the other, there is a connection between the components that create a story for 

each visual display piece. The knowledge of assistive technology supports and the Universal 

Design for Learning framework with its guiding principles is connected to the experience the 
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preservice teacher brings to the classroom. Their awareness of their student's specific academic 

and behavioral needs and other elements that impact their teaching experiences, such as teaching 

support, collaboration, community, connection, curriculum, and instruction, leads to their 

perceived ability to design and implement inclusive instruction. The preservice teachers' 

presumptions about teaching and learning in an inclusive environment affect their process of 

preparing and presenting a science lesson and their teacher- or student-oriented purpose for 

design. The teaching and learning obstacles and other external circumstances that prevented their 

success or challenged them to find solutions led to positive or negatives sentiments for including 

UDL-aligned strategies and AT supports in science to teach to all students. 

Emma 

The characteristics of Emma's preservice teacher approach to integrating UDL-aligned 

strategies and AT supports into science instruction vary across the categories. Figure 5.2 

provides an operationalized illustration of Emma’s preservice teacher approach to the inclusion 

of UDL-aligned strategies and AT supports in science to teach to all student learners. Following 

is a report of the within-case synopsis of Emma’s narrative. 
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Figure 5.2 

Emma’s Approach 

 

Emma demonstrated a low level in all three components of "The What" of her approach. 

She had no experience teaching science, working with special needs students, or utilizing 

inclusive supports. She did have experience with the grade-level curriculum and instruction and 

had opportunities to practice pedagogical methods in other areas of instruction. Emma was aware 
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of the learning needs of her students and recognized she needed additional support in 

understanding how to incorporate the UDL guidelines and assistive technology into her practice. 

She had no knowledge of Universal Design for Learning at the start of the study and questioned 

the legitimacy of assistive technology supports.  

Emma ranged from very low to medium in the "The How" and "The Why" of her 

approach. She shared no presumptions about her students and only had two teacher-based beliefs 

for integrating inclusive supports, which had little effect on her process for integrating inclusive 

supports to teach science to all student learners. Her ability to design and implement inclusive 

science instruction was moderate, which seemed to support and hinder her during the process of 

planning and teaching. Emma was moderately prepared with the supports she included in her 

lesson plan; however, she was low performing when it came to implementing the lesson.  

The purpose of her actions within her approach to integrating inclusive supports was 

balanced between teacher and student orientations and was neither low nor high. She ranked 

medium with many obstacles that challenged her from a teaching aspect but ranked low with 

obstacles oriented around her learning. These challenges did not negatively impact Emma’s 

feelings of integrating instruction with inclusive supports to teach to all student learners. She had 

a low level of positive and negative sentiments for the overall approach to integrating UDL-

aligned strategies and assistive technology supports to teach science to all student learners.  

Charlotte 

Charlotte's preservice teacher approach to integrating UDL-aligned strategies and AT 

supports into science instruction varies across the categories. Figure 5.3 provides an 

operationalized illustration of Charlotte’s preservice teacher approach to the inclusion of UDL-
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aligned strategies and AT supports in science to teach to all student learners. Following is a 

report of the within-case synopsis of Charlotte’s narrative. 

Figure 5.3 

Charlotte’s Approach 

 

Charlotte demonstrated medium levels of experience and knowledge components of "The 

What" of the approach, which seemed to negatively impact her awareness. She had a low level of 
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awareness of her students' academic and behavioral learning needs and effective instructional 

strategies. She had little experience with assistive technology supports and sporadic exposure to 

the UDL framework, impacting her knowledge of these two inclusive supports. Charlotte did 

have a deep understanding of grade-level curriculum and pedagogical methods for science 

instruction.  

Charlotte ranged from low to medium in the "The How" and "The Why" of her approach. 

She shared several presumptions from the student and teacher perspectives for integrating 

inclusive supports. The medium level of teacher and student presumptions may have influenced 

her ability to design and implement inclusive science instruction. As her ability level was 

moderate, it seemed to have some impact on her process of designing and implementing 

instruction with inclusive supports. Charlotte was moderately prepared with the supports she 

included in her lesson plan. Her level of preparation benefited her, as she had a medium level of 

performance in inclusive instruction when implementing the lesson.  

The purpose of her actions within her approach to integrating inclusive supports was low 

for the teacher orientation and medium for the student orientation. This indicated that Charlotte 

prioritized planning for her students rather than thinking about how this practice might impact 

her. She had a medium level of obstacles that challenged her from a teaching aspect but ranked 

low with obstacles oriented around her learning. These challenges gave her a range of feelings. 

Charlotte conveyed more negative than positive sentiments for integrating instruction with 

inclusive supports to teach to all student learners.  

Harper 

Harper's preservice teacher approach to integrating UDL-aligned strategies and AT 

supports into science instruction varies across the categories. Figure 5.4 provides an 
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operationalized illustration of Harper’s preservice teacher approach to the inclusion of UDL-

aligned strategies and AT supports in science to teach to all student learners. Following is a 

report of the within-case synopsis of Harper’s narrative. 

Figure 5.4 

Harper’s Approach 
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Harper demonstrated low and medium levels in "The What" of the approach. She 

presented a moderate level of awareness for assistive technology supports in a general context 

and was perceptive of effective teaching strategies for specific learning needs. Harper was 

provided with additional opportunities to teach, increasing her experience with pedagogical 

practice, but was uninformed about science curriculum as she was not involved with grade level 

planning.  

Even though she ranged from low to high in "The How" and "The Why" of her approach, 

Harper mainly presented low and medium levels within these categories. Harper shared several 

presumptions from the student and teacher perspectives for integrating inclusive supports; 

however, her moderate level of presumptions did not influence her ability to design and 

implement inclusive science instruction. Harper demonstrated medium ability in teaching 

inclusively, which loosely connected back to her level of knowledge and awareness for 

supporting all student learners. Harper was moderately prepared with the supports she included 

in her lesson plan. Her level of preparation benefited her, as she had a medium level of 

performance in inclusive instruction when implementing the lesson.  

The purpose of her actions within her approach to integrating inclusive supports was low 

for the teacher and the student orientation. This indicated that Harper did not think of her 

students or herself during her planning process. She did not utilize the UDL guidelines or 

assistive technology supports in a way that would support all student learning needs. Harper had 

a low level of obstacles that challenged her from a teaching aspect and also ranked low with 

obstacles oriented around her learning. These challenges gave her a range of feelings. Harper 

conveyed a high number of negative sentiments and a low number of positive ones for 

integrating instruction with inclusive supports to teach to all student learners.  
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Cross-Case Analysis 

There were similarities and differences among the components in the three preservice 

teachers' approaches to integrating UDL-aligned strategies, and assistive technology supports 

teaching science to all student learners. Emma, Charlotte, and Harper shared the mutual 

experience of being senior student teachers in the same teacher preparation program; however, 

there were significant differences within their student teaching context that impacted their 

"what," "how," and "why" of inclusive science instruction. There were also compelling 

similarities in various aspects of their approach to supporting all student learners, which point to 

critical elements that must be present for the process to be successful. Following is an analysis of 

the similarities and differences between Emma, Charlotte, and Harper's preservice teacher 

approach to integrating UDL-aligned strategies and AT supports to teach science instruction to 

all student learners.  

The What 

The cross-case analysis first examines "The What" of The Preservice Teacher Approach, 

representing the knowledge, experience, and awareness possessed about the UDL framework, its 

guiding principles, assistive technology, and its supports (see Figure 5.5). Figure 5.6 shows the 

visual comparison of “The What” condition of each preservice teacher’s approach.  
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Figure 5.5 

“The What” of The Preservice Teacher Approach Defined 

 

  



 

 

 

130 

Figure 5.6 

Emma, Charlotte, and Harper’s “What” of The Preservice Teacher Approach  
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Experience  

Although they had low to medium levels of experience, Emma and Harper were the least 

experienced out of the three preservice teachers. Harper was a little more experienced than her 

peers with teaching and learning with assistive technology supports, but not by much. Charlotte 

was more familiar with the Universal Design for Learning framework than the other two 

preservice teachers but did not have much practice implementing the guidelines into instruction. 

All three preservice teachers had minimal teaching experience because of restrictions on student 

teaching opportunities in the semesters leading up to their senior year during the Covid-19 

pandemic. They were still completing undergraduate coursework during the fall semester of their 

senior year and could not attend their student teaching placement full time, further limiting their 

teaching experience. However, each preservice teacher took a different approach to managing the 

time they could spend in their classroom each week.  

Emma's mentor teacher offered her additional teaching opportunities each time she was 

in the field, but generally with mathematics or Language Arts content. She had only taught three 

official lessons for the edTPA requirements, none of which focused on science content. She did 

not have much experience with teaching, much less with inclusive supports or science 

instruction. Harper also had several opportunities to teach, but she advocated for them herself 

rather than waiting for her mentor teacher to offer. Charlotte did not speak much on her current 

teaching opportunities in the classroom but instead focused on sharing that she practices and 

teaches science content outside of a formal school context making her more experienced in that 

area. However, her experience with science centered on informal learning opportunities with her 

six-year-old sister and high school science tutoring. These situations did not align with the 

science experience she needed to apply to her student teaching grade-level instruction.  
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Both Charlotte and Emma had an advantage over Harper, who could not attend grade-

level planning, which kept her uninformed of the science curriculum and less involved with 

instructional decisions. Emma and Charlotte attended the weekly grade-level planning meetings; 

Emma was a passive listener, whereas Charlotte was an active participant. However, Harper was 

not at a complete disadvantage of not being able to experience how the planning decisions 

affected instruction, as she had observed her students working through STEM (science, 

technology, engineering, and mathematics) projects. This gave her more insight into her students' 

learning in science than Emma and Charlotte had, as they had not seen science teaching. The 

lack of experience with science instruction impacted their level of knowledge of the current 

science instruction occurring in their student teaching placement.  

Harper also had more experience with inclusive supports as she had taken a community 

college course before she transferred into the teacher preparation program. She reflected that this 

course covered assistive technologies for students with specific learning needs. This additional 

experience provided her with the knowledge of correctly defining assistive technology and the 

awareness of a wide range of assistive technology support examples. Even though Charlotte is 

completing a special education licensure add-on where inclusive supports should be a focus, she 

has had little experience with assistive technologies and sporadic exposure to the Universal 

Design for Learning framework. Emma also had minimal experience with assistive technology 

and Universal Design for Learning. 

Knowledge 

Although they had low to medium levels of knowledge, Emma and Harper possessed the 

least amount out of the three preservice teachers. Their level of experience with inclusive 

supports, academic and behavioral needs, and science curriculum and instruction directly 
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impacted their knowledge of these elements. Emma, Charlotte, and Harper all had varying 

experiences with science, affecting their knowledge of their respective grade-level curriculum 

and instruction in science content. Even with the opportunities to observe grade-level planning 

and STEM teaching, all three preservice teachers remained novices to science teaching and 

learning. Being uninformed of current science instruction disadvantaged them in designing and 

implementing an effective science lesson. 

Harper was a little more knowledgeable than her peers with teaching and learning with 

assistive technology supports, but not by much. She had a clear understanding of the multiple 

levels of AT and provided a wide range of AT support examples. This higher level of knowledge 

was because of her experience with the community college course that covered AT concepts. 

Even with some exposure to the UDL framework from her special education coursework, 

Charlotte, like Emma and Harper, did not have a strong Universal Design for Learning 

background. At the start of the study, all three preservice teachers incorrectly defined UDL. 

Emma was unable to differentiate UDL from other teaching practices, and Charlotte and Harper 

required additional resources on UDL for understanding. Emma recognized the usefulness and 

appreciated the planning resource provided at the beginning of the study that included supple 

information on UDL and AT but claimed most of it was unnecessary for planning her science 

lesson. This declaration indicated a false perception of her knowledge of integrating inclusive 

supports in science instruction. After designing and implementing a science lesson with UDL-

aligned strategies and assistive technology supports, Emma and Charlotte understood that UDL 

is proactive planning. Even with the practice in planning and teaching with UDL guidelines, 

Harper was unclear when explaining how the selected UDL supports worked for the science 
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lesson. This showed that her knowledge of the UDL framework remained unchanged throughout 

the process.  

Awareness 

Emma and Charlotte possessed less awareness of teaching and learning with inclusive 

supports than Harper did; however, all three preservice teachers remained primarily unaware of 

how the UDL guidelines and assistive supports should be integrated into science instruction for 

best practice. It was evident that all three preservice teachers had been taught to observe critical 

components of their student teaching placement, as they were all aware of their students' interests 

and learning needs, as well as their mentor teachers’ pedagogical styles. Emma, Charlotte, and 

Harper watched their mentor teachers enough to know what teaching and learning strategies 

were effective to support their students' academic and behavioral needs. They were aware of the 

type of instruction that most engaged their students. Harper was observant of student behaviors 

which increased her perception of effective strategies for specific learning needs. She was also 

mindful that the pandemic had affected her students' learning experiences, and she tried to 

consider their academic, behavioral, and emotional needs when designing and implementing 

instruction. Charlotte was aware of the academic needs present in her classroom, which drove the 

pacing of her mentor teacher’s instruction. This awareness allowed her to recognize a 

misalignment of standards and objectives in the science lesson she modified for this study. 

However, she was unaware of specific assistive technology supports at the start of the study. 

Charlotte gave limited examples when prompted to share what she knew, but she did recognize 

that there were multiple levels of assistive technology. Knowing that her knowledge of assistive 

technologies was low, Charlotte depended on the planning resource to find new AT ideas for the 

science lesson. Similarly, Emma recognized the need for the planning resource and knew that she 
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needed more training with the UDL guidelines and principles for teaching and learning 

strategies. Because of her experience with assistive technology in the college-level course, 

Harper was aware of specific AT supports that would benefit her students and demonstrated 

confidence in her cognizance of assistive technology.  

Even though they claimed otherwise, all three preservice teachers were relatively 

unaware of their classes' science curriculum and instruction, assistive technology and its 

supports, and the Universal Design for Learning framework. Only Harper admitted she was 

acutely aware of her deficiencies in inclusive instruction and supporting all student learners in 

science.  

The How 

The cross-case analysis next examines the "The How" of The Preservice Teacher 

Approach, representing the presumptions, ability, and process the preservice teacher possesses to 

design a science lesson that considers all student learners in selecting UDL-aligned strategies and 

assistive technology supports (see Figure 5.7). Figure 5.8 shows the visual comparison of “The 

How” condition of each preservice teachers’ approach.  
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Figure 5.7 

“The How” of The Preservice Teacher Approach Defined 
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Figure 5.8 

Emma, Charlotte, and Harper’s “How” of The Preservice Teacher Approach  
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Presumptions 

While some had more than others, each preservice teacher held presumptions about 

teaching, their students, or both. The views they had about teaching impacted the process of how 

they designed instruction. Their beliefs about their students influenced how each preservice 

teacher implemented their planned instruction.  

Emma had the least number of presumptions in her approach to planning and teaching 

science with UDL-aligned strategies and assistive technology supports. She shared no general 

opinions about students with specific learning needs, making it challenging to determine if her 

student-centered beliefs affected her approach to inclusive supports. She and Charlotte shared the 

presumption that UDL is something every teacher does without realizing it. Emma's view about 

the UDL framework was even more specific as she believed that just thinking about the learning 

needs of all students meant "doing UDL."  

Charlotte thought that she incorporated the "inclusive mindset" into her instruction from 

the beginning of her student teaching experience, giving her an inflated perception of her ability 

to utilize UDL-aligned strategies and assistive technology supports. She assumed that students 

who demonstrate a good understanding of concepts do not require additional learning support 

and can be flexible in learning the way someone else needs to learn. Unrelated to inclusive 

supports, Charlotte believed that if a lesson is fun and interactive, it did not need to go in-depth 

for student understanding, impacting how she designed science instruction. Similarly, Harper 

presumed that students who struggle would learn more if the lesson was fun, influencing how she 

approached the integration of UDL and AT into science content.  

There were several other teaching and student presumptions that Harper held, which 

impacted her process of supporting all student learners. She believed that English as a Second 
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Language (ESL) learners were the most behind of all her students; however, she selected 

teaching strategies based on a non-ESL student's behavioral need. Harper felt this student was 

"suffocated" without choice and designated flexible seating and varied response methods as 

options for all students, mainly him. Harper thought that giving students a choice in various 

aspects of instruction would help them "learn better." She also chose familiar inclusive supports 

that were already in place to give her students consistency and eliminate possible distractions 

that a new learning method might ensue. 

Ability 

Emma had a lower level of ability than Charlotte and Harper in her approach to how she 

designed and implemented UDL-aligned strategies, and assistive technology supports in science 

instruction to support all student learners. However, they each had an equal number of low- and 

high-ability conditions, although the conditions varied in number.  

Emma had the least low-ability conditions and the least high-ability conditions out of the 

three preservice teachers. She demonstrated her ability to accommodate students without 

"targeting" them by stating that the selected inclusive supports were for all student learners in her 

lesson plan. However, there was no follow-through with the lesson plan while Emma was 

teaching because she was crunched for time and skipped most of what she had planned. During 

her planning process, Emma also found most of the Lesson Planning Instructions and Resources 

document (see Appendix G) unnecessary, indicating a high false perception of her ability to 

design instruction with inclusive supports. Unlike Charlotte and Harper, Emma did not assume 

autonomy over science lesson planning and relied on her mentor teacher. Her mentor did not 

receive a copy of the planning resource, possibly indicating why Emma did not use it as planning 

support.  
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Because they chose not to include their mentor teacher in the design of their science 

lesson, Charlotte and Harper both struggled with lesson planning. In the design and 

implementation of the science lesson, Charlotte could not support different levels of learning and 

was unclear in her explanation of the selected supports in her lesson plan and during instruction. 

She believed that she was already "doing UDL" without calling it that, giving her a high false 

perception of her ability to teach with inclusive supports. However, was no follow-through with 

the lesson plan while she was teaching, and it was hard to determine what the UDL-aligned 

strategies were.  

Much like Charlotte, Harper had difficulty using the UDL-aligned strategies she selected. 

She could not help a student with behavioral needs due to her low classroom management 

ability, making her believe that the UDL strategies did not support her students as planned. Like 

Emma, Harper also attempted to support student learning needs without making it evident to the 

rest of the class. Her ability to try multiple teaching and learning strategies to find what best 

supports her students worked well in the design of her lesson plan, as she selected several 

additional inclusive supports. Harper valued effective feedback from her mentor teacher and 

used her constructive criticism to make last-minute adjustments to her science lesson, 

demonstrating her ability to put the learning needs of her students first.  

Process 

Each preservice teacher's process was different in approaching the preparation and 

performance of UDL-aligned strategies and assistive technology support in science instruction. 

Emma demonstrated medium levels of preparation but low performance. Harper and Charlotte 

had medium levels of both preparation and performance.  
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Emma and Harper had little collaboration on planning with their mentor teachers. Both 

mentors took a hands-off approach and allowed the two preservice teachers to take control of 

planning the science lesson. Emma requested available resources from her mentor and created 

instructional content based on her materials. Harper used a pre-existing lesson plan and modified 

it to fit the requirements of the study. Charlotte also modified a lesson that her grade-level team 

had created for her unit of instruction. Because they had a model to guide their lesson design, 

Charlotte and Harper could focus on selecting learning supports targeted to specific learners that 

would also benefit other students in their class. However, Charlotte was the only preservice 

teacher who actively considered how to meet the needs of all her students during the planning 

process, unlike Emma and Harper, who selected teaching strategies based on one student's needs. 

Emma utilized the UDL website resource for strategies to incorporate into her science lesson 

plan. Charlotte reviewed the chart included in the planning resource to find new assistive 

technology supports. Harper did not mention using the Lesson Planning Instructions and 

Resources document (see Appendix G) to prepare her lesson, as she assumed a high level of 

knowledge and experience with inclusive supports.   

There were very distinct similarities among the performance condition in the preservice 

teachers' approach to implementing their designed science instruction. In planning their lesson, 

Emma and Charlotte mentioned using the Lesson Planning Instructions and Resources document 

(see Appendix G), as evidenced by their selections of several UDL-aligned strategies. They 

selected the "Turn and Talk" strategy to meet the multiple means of engagement UDL principle 

requirement. Emma and Charlotte also had a graphic organizer for their students to fill out for 

the multiple means of representation UDL principle requirement. These two UDL-aligned 

strategies were listed as examples on the planning resource, indicating little effort to research 
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other strategies that might have been more beneficial for their student learners. Emma progress-

monitored during the lesson to informally self-reflect on her teaching practices and gauge her 

students' level of comprehension of the content. Harper also chose to progress monitor during her 

lesson to meet the multiple means of action and expression UDL principle requirement. Harper 

indicated different selections to meet the three UDL principle requirements with "share outs" for 

engagement, "clarifying vocabulary" for representation, and "varied methods of response" for 

action and expression. Harper had difficulty implementing the UDL-aligned strategies and found 

that the ones she chose did not support her students as planned. Charlotte was the only preservice 

teacher who included multiple options for representing the science content and multiple ways for 

her students to engage with the instruction. However, she only provided one way for her students 

to demonstrate what they knew with a "Notice and Wonder" chart to meet the action and 

expression UDL requirement.   

All three preservice teachers used a PowerPoint presentation with a smartboard to present 

the science instruction to their students. Emma considered PowerPoint an assistive technology, 

whereas the other two preservice teachers did not indicate this choice as inclusive support. 

Emma implemented the least amount of assistive technology out of the three preservice teachers, 

as she doubled the graphic organizer as a UDL-aligned strategy and assistive technology support. 

Charlotte planned for a "This/Then" visual schedule to present to her students at the beginning of 

the lesson. However, it was unclear how many students were paying attention to the schedule as 

she went over it. She also provided sentence starters to a select group of students and used a 

timer to help her students manage their time and know when to move to the next task. Harper 

planned an anchor chart in addition to the PowerPoint but did not implement this support into her 

lesson. Even though Harper did not feel like she could manage the behavior issues that the 
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choice of flexible seating caused, she allowed her students to continue using this support because 

it met the study's requirement of including assistive technology. 

The Why 

Finally, the cross-case analysis examines "The Why" of The Preservice Teacher 

Approach, representing the sentiments and purpose of the preservice teacher of inclusive 

supports to teach to all student learners. This condition also represents obstacles that created 

additional challenges for the preservice teachers to succeed (see Figure 5.9). Figure 5.10 shows 

the visual comparison of “The Why” condition of each preservice teachers’ approach.  
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Figure 5.8 

“The Why” of The Preservice Teacher Approach Defined 

 

  



 

 

 

145 

Figure 5.9 

Emma, Charlotte, and Harper’s “Why” of The Preservice Teacher Approach  
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Purpose 

As Emma, Charlotte, and Harper's experiences differed in the approach they each took to 

designing and implementing science instruction to meet the needs of all their students, so did 

their intentions in their actions. Harper had the least amount of teacher- and student-oriented 

intentions in her approach to inclusive supports. Charlotte had a mix of low teacher-oriented 

intentions and a medium level of student-oriented intentions. Emma had a medium level of 

teacher-oriented and student-oriented reasons for her choices throughout her approach to 

inclusive science instruction. There were no overlapping teacher-oriented intentions for the three 

preservice teachers and very few similarities within the student-oriented condition of their 

purpose.  

Although not directly related to designing and implementing UDL-aligned strategies and 

assistive technology supports in science instruction, Emma prioritized her time in the classroom 

to build positive relationships with her students. These deeper connections made her more aware 

of their interests, learning needs, and behaviors which ultimately impacted the supports she 

selected and how she integrated them into her instruction. She also intentionally progress 

monitored throughout her lesson to informally self-reflect on her practice and mentally noted her 

successes and areas for improvement. Likewise, Charlotte valued her learning experience and 

actively pursued information to incorporate UDL guidelines and assistive technology supports 

more effectively into her practice. This led to an increase in her self-efficacy and ability to teach 

to all student learners. Harper had a different purpose for her teacher-oriented condition as she 

viewed herself more as an assistant teacher and worked to support her mentor during instruction. 

She stated her purpose was to deescalate student behaviors for her mentor teacher to be able to 

continue teaching with minimal interruptions. Like with Emma, this teacher-oriented purpose 
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was not directly associated with teaching and learning with inclusive supports. Not viewing 

herself as a lead teacher when providing instruction hampered Harper’s ability to fully take 

responsibility for students' actions and behaviors. 

As there were no solid examples of inclusive supports in their classroom, Charlotte and 

Emma struggled to carry out their lesson plan. They lowered the rigor of the lesson to make it 

easier for students to understand and integrated the selected inclusive supports in such a way for 

students to learn from each other rather than have a choice in their own learning experience. 

Charlotte incorporated UDL-aligned strategies intended to benefit all of her students, but she 

made her AT supports selection based on those who needed it most. Charlotte and Harper chose 

assistive technology familiar to their students because they wanted to give them consistency. 

They both thought they were selecting UDL-aligned strategies and AT supports to support 

specific learning needs, but they were still challenged to meet their students' academic and 

behavioral needs. 

Sentiments 

Emma, Charlotte, and Harper all had a low level of positive sentiments about their 

approach to integrating UDL-aligned strategies and assistive technology supports to teach 

science to all their students. However, Emma had a low number of negative sentiments, 

Charlotte had a medium level of negative sentiments, and Harper had a high number of negative 

sentiments. They shared several negative and positive sentiments about the approach to inclusive 

teaching and learning. However, many of their feelings were individually connected to their own 

experiences, levels of knowledge and awareness, their perceived ability, and their preparation 

and performance in integrating inclusive supports. 
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Charlotte and Harper felt insecure about their teaching ability which showed during the 

implementation of their lessons as there was little follow-through on what they planned. Even 

though Charlotte had additional help from her mentor during her lesson design, she and Harper 

wished they had more support in planning. Having the background knowledge of assistive 

technology did not matter to Harper, as she and Charlotte were apprehensive of the assistive 

technology requirements for the lesson. Whether because of the lack of teaching experience or 

the lack of exposure to the UDL framework and AT supports, Harper was nervous about 

teaching alone. Emma shared Harper's dissatisfaction with the insufficient preparation to provide 

science instruction to their students. This lack of experience led to Emma feeling overwhelmed 

by the breadth of information provided in the teacher preparation program with no opportunities 

to put anything into practice. Even with many teaching methodologies presented, Emma was 

displeased with the amount of exposure she had to the Universal Design for Learning framework 

and guiding principles. Whereas Emma struggled with selecting and effectively integrating 

inclusive supports into her lesson, the specific student learning needs present in her classroom 

challenged Harper in the lesson design. Charlotte was the most challenged in implementing her 

lesson and expressed several negative sentiments about this part of the process. During her 

lesson, she felt misunderstood by her university supervisor, and was dismissive of her feedback 

as Charlotte found it unhelpful. Charlotte experienced several interruptions while teaching, 

including a behavior episode from one of her students requiring her mentor teacher to intervene 

and respond. She claimed she was unphased by this behavior, but it was clear that the distraction 

it caused made her lose her line of focus for the rest of the lesson. In reflection, Charlotte 

admitted that she was relieved to have her mentor's support while teaching, indicating she was 

not as comfortable as she thought she was.  
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Even with the unexpected behavioral challenges, her mentor teacher's support allowed 

Charlotte to feel relaxed throughout the science lesson. Harper also shared this sentiment, but her 

feeling of calm stemmed from her confidence in her teaching ability and her mentor teacher's 

feedback before instruction. Emma was also glad for her mentor teacher's support during the 

design and implementation process. She stated she felt comfortable planning science instruction 

and appreciated the planning resources available. The three preservice teachers had differing 

final sentiments on the approach to designing and implementing inclusive science instruction, 

illuminating their purpose for their process. Emma was most surprised at the level of engagement 

her students demonstrated during the lesson because of the choices offered in their learning 

experience. Charlotte was curious to see how the UDL-aligned strategies and assistive 

technologies she selected would support her students. Harper most appreciated the guidelines of 

Universal Design for Learning to better structure her approach to inclusive teaching and learning. 

Obstacles  

All three preservice teachers experienced many obstacles throughout their approach to 

integrating UDL-aligned strategies and assistive technology supports to teach science to all 

student learners. Harper, Emma, and Charlotte had a low level of learning obstacles, minimally 

impacting their ability to gain knowledge, understanding, and comprehension within their 

approach.  

Harper's most significant obstacle in learning came from the approach her university 

supervisor and mentor teacher took in structuring their support. Harper felt her supervisor viewed 

her as "good enough," which impacted the time designated for her feedback and evaluations. She 

shared that her supervisor would observe a lesson and mark her as proficient in all sections on 

her evaluation form and then spend little time reviewing her comments with Harper. This lack of 
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support made Harper feel as though she was "written off" and did not receive the effort she 

deserved from her superior to be able to reflect and grow in her practice. Harper also thought her 

mentor teacher took a more hands-off approach to her teaching and learning experience, which 

challenged her to figure things out while also causing her to question the correctness of every 

decision she made.  

Similarly, Charlotte struggled with her university supervisor but did not put as much 

weight as Harper did on her feedback. She felt her supervisor was inexperienced as she did not 

have an elementary education background. Charlotte was dismissive of her supervisor's 

evaluations for this reason. They had no planning or teaching experience in science, so planning 

for science instruction challenged Charlotte and Harper. Charlotte was hindered even more by 

low mentor teacher involvement in lesson planning when she should have been more supported. 

Emma also struggled with the lack of mentor teacher support during the planning process.  

Several other obstacles challenged Emma as she learned to include UDL-aligned 

strategies and AT supports in science to teach to all student learners. She recognized her 

limitations in being unable to attend all grade-level planning sessions, impacting her access to, 

and understanding of science instruction and student learning needs. Emma also had no exposure 

to assistive technology (as she and her mentor teacher defined it) in her student teaching 

classroom. Charlotte, too believed her classroom did not utilize assistive technology, a view that 

limited Charlotte and Emma's opportunity to engage and practice with this inclusive support. 

They both assumed that their teacher preparation program's sporadic information presented on 

the UDL framework led to their confusion about UDL with other teaching practices.  

While Harper had a low level of teaching obstacles, Emma and Charlotte had a medium 

level of teaching obstacles, causing difficulties in implementing instruction. Emma and 
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Charlotte's lesson implementation was inconsistent with their lesson plans, mainly due to 

unexpected distractions during instruction. Charlotte and her mentor teacher decided to shift the 

schedule to ensure enough time to teach science. Because she taught science in the morning and 

not at the end of the day, her students were "thrown off." During Emma's lesson, she had to pivot 

away from her plan because of classroom management issues and had to have her mentor teacher 

step in to address several student behaviors. Her students were in an unideal learning 

environment with no air conditioning on a hot day, causing them to "act out" more than usual. 

Harper also dealt with student behavior challenges; however, her teaching obstacles revolved 

around low student engagement and little classroom management skills. All three preservice 

teachers believed the biggest obstacle in teaching was the limited time designated to science in 

their instructional schedule and the importance of subjects other than science. 
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CHAPTER 6 

DISCUSSION AND IMPLICATIONS 

Chapter 6 discusses the findings that emerged from the within-case synopses and cross-

case analysis. These findings identified patterns that led to prominent themes of The Preservice 

Teacher Approach for integrating UDL-aligned strategies and assistive technology supports in 

science instruction to teach to all student learners. Before discussing these themes, limitations of 

the study are presented as potential future work for the continuation of knowledge contribution. 

Following is the discussion of the six themes that emerged from the research. Concluding this 

chapter are implications for practice and closing thoughts.  

Limitations Leading to Potential Future Work 

While not without limitations, this study aimed to explore how senior-level preservice 

teachers approach the integration of specific inclusive learning supports and how that impacts 

their potential to meet the needs of all student learners in science instruction.  

It is important to note that this study was conducted in the semester following an entire 

academic year of virtual learning due to a global pandemic. Data was collected virtually because 

of the uncertainty of gaining access to classrooms and in-person teaching in the 2021-2022 

academic school year. All interviews were conducted with the preservice teachers and their 

mentor teachers virtually. This made it challenging to establish rapport and may have impacted 

their comfort level for openly sharing their perspectives. Observations of the science lessons 

were conducted virtually, limiting what I could observe during the lesson, as I could not see or 

hear what was not present on camera. I could not interact with them, the preservice teachers, or 

their mentors outside of the scheduled and semi-structured interviews. This limited my ability to 

examine any data related to what students, preservice teachers, or mentor teachers did or said in 
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the moment of instruction. A future study would include observing in a face-to-face, real-time 

environment and analyzing what was enacted with inclusive instruction from the preservice 

teacher's perspective or the student's perspective to elevate their voice on the approach.  

Another limitation of this study was the lack of training the preservice teachers received 

on effective UDL and AT integration into instruction. I provided them with a brief overview of 

the Lesson Planning and Resource Document; however, I did not verbally give them a detailed 

explanation of the UDL framework, assistive technology supports, or how to incorporate these 

inclusive supports into instruction. I also did not offer any additional reinforcement during their 

lesson design, which would have significantly changed the outcome of their approach to 

inclusive instructional supports. This indicates the need for future work for interventional 

training on modifying lesson plans to support students with learning needs using the three 

principles of UDL and assistive technologies.  

Data collected were only from senior-level preservice teachers and their mentors in the 

first, second, and fourth grades. The quality and fidelity of science instruction may differ across 

schools and districts, which could be addressed by research within a larger school sample. 

Convenience sampling was used to gather data from a small number of preservice teachers from 

one teacher preparation program at one point in time. Therefore, the results have limited 

transferability and are difficult to generalize to the entire population. Because of voluntary 

participation, perceptions of preservice and mentor teachers who did not wish to participate and 

may have had different views were not included in the study. The lack of additional data sources 

(i.e., additional observations, document analysis, focus groups, etc.) may have limited the depth 

of information obtained. These limitations indicate several areas for future work. Including 

additional grade levels within elementary and extending to secondary educational settings might 
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provide a comprehensive data set for the perceptions of a more general teacher population. 

Prolonging the time in the field could supply a complete view of the learning trajectory of 

preservice teachers as they increase their knowledge of and experience with inclusive supports. 

Including other institutions might illuminate a larger sample of preservice teachers' perception of 

the similarities and differences of methodological and pedagogical approaches for inclusive 

supports. 

Discussion of Findings  

This work resulted in important findings regarding the preservice teacher's perception of 

their process for designing and implementing a science lesson with Universal Design for 

Learning strategies and assistive technology supports within their student teaching placement. 

This study exposed how the preservice teachers' teaching and learning experiences impacted 

their knowledge, awareness, and ability to plan and execute inclusive instruction.  The following 

sections discuss the thematic findings of The Preservice Teacher Approach and its contribution 

to current research and practice. 

Learning Environments Influence Student Success 

Learner variability exists in every classroom (Rao & Meo, 2016), can present itself in 

many forms, and applies to all students. Emma, Charlotte, and Harper had differing student 

profiles in their student teaching placements. Emma's class mainly supported students with 

additional academic needs. Charlotte's class had fewer students who needed additional support, 

but those that did require them were primarily for behavior. Harper had a mixture of academic 

and behavioral learning needs and a student with a physical impairment in her student teaching 

placement classroom. Because their students' needs, preferences, and choices differed from one 

area to another and from one student to another, they each had to approach the design and 
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implementation of science instruction differently. Different supports in different contexts 

provided more (or less) inclusive learning conditions, indicating that the learning environment 

influenced student success.  

This is not new information to the practitioners and researchers in education; however, 

the findings from this study showed that even with the desire to provide choices to students in 

their lessons, all three preservice teachers fell short in decreasing their students' learning barriers 

somehow. For example, when Emma implemented graphic organizers into her science lesson, 

she perceived her students to be more focused and engaged with the content. She also thought 

that choosing the 'turn and talk' strategy allowed her students to learn from each other by 

collaborating and sharing their ideas. When implementing her instruction, she did not realize the 

lack of attention to developing a flexible learning environment increased her students' cognitive, 

physical, and organizational barriers to learning. There was no other choice but to complete the 

organizer or participate in the turn and talk with both strategies. Had she offered other ways for 

the students to engage with the content, Emma would have optimized students' choices, 

accommodations, and supports for learning needs and increased access to the instruction. She 

failed to recognize that addressing the learning environment in tandem with the proactive 

consideration of her students' dynamic personal qualities and abilities would have had a more 

positive impact on their academic and behavioral needs. Had she worked purposefully to create 

and maintain a supportive learning environment, she would have seen a higher increase in 

cognition and learning (Tomlinson, 2014). This occurrence shows the disconnect between the 

preservice teacher's perceived considerations of students' learning needs and how the inclusive 

supports were perceived to be implemented. The complex set of factors regarding learner 
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variability was either overlooked or undervalued by the preservice teachers, causing the learning 

environment and instruction not to meet all students’ needs.  

Professional Perspectives are Valuable in Preservice Teacher Planning 

Each preservice teacher had the opportunity to experience accountability for student 

learning outcomes on some level, either within their grade-level meetings, the planning sessions 

with their mentor, or they acquired responsibility for their students' learning while teaching. 

However, their experiences were not the same, and they were not all beneficial to their approach 

to inclusive instructional practice. Emma and Elizabeth briefly collaborated before Emma 

designed her science lesson. Elizabeth shared her resources and ideas for the topic and then 

turned the process over to Emma to complete. Emma did not receive any additional teaching 

perspective on the strategies that would work for effectively presenting the content, the structure 

and pace of instruction, or the selection of inclusive supports. Charlotte also had low mentor-

teacher involvement in her planning process, limiting her access to the professional subjectivity 

that should have been present as a novice instructional designer. Even though Harper perceived 

her mentor teacher was providing her with adequate support during the instructional design 

process, she did not encounter shared accountability for student learning. Her mentor teacher 

allowed her to assume autonomy over the planning process and allowed her to teach for 30 

minutes but did not share the responsibility of ensuring the plan considered the needs of all her 

students.  

Emma and Charlotte benefit from participating in grade-level planning, where there is 

potential for team members to share the responsibility for their student growth and achievement 

outcomes. Other than Charlotte sharing she felt valued by the grade-level team members; it was 

unknown what the preservice teachers gained from joining the professional learning 
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communities. Grade-level teams should be structured to increase consistency across classrooms 

and promote collaboration among colleagues to improve students' academic outcomes (McIntosh 

& Goodman, 2016). Although it was not a requirement of the study, it was assumed that the 

preservice teachers would rely on their mentors' expertise, reflection, and understanding of what 

works best in instruction to learn from and improve practice. The findings of this study 

illuminated the lack of exposure a preservice teacher has to teams supporting students across all 

domains and learning contexts. It is necessary for preservice teachers to ensure that students' 

needs are defined, communicated, and consistently met throughout the design and 

implementation of instruction for the successful integration of inclusive support. Without the 

guidance of their mentors, this process becomes unattainable. Because decisions that impact 

student learning are likely to be better when informed by multiple educational professionals' 

perspectives (McIntosh & Goodman, 2016), preservice teachers must be more included in a 

system of shared accountability within their student teaching learning communities. This will 

better prepare them to increase the educational outcomes for diverse learners when they become 

the lead teacher in their future classrooms. 

Inclusive Instruction Involves Conscious, Planned Decisions 

Emma, Charlotte, and Harper brought different knowledge and experience to their 

perception of instructional content. Social perceptions, attitudes, institutional frameworks, and 

educational policies affected their creation and design of inclusive teaching and learning 

conditions. Additionally, the global pandemic also affected their approach of integrating UDL-

aligned strategies and assistive technology into their pedagogical practice. The participating 

senior-level preservice teachers did not have any in-person student teaching experience until the 

fall of their senior year of coursework. They were not assigned a student teaching placement in 
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the fall of their junior year, and they completed their spring semester junior fieldwork online. 

This limitation significantly impacted their knowledge and ability to teach and learn in a typical, 

in-person student teaching environment. However, regardless of formal training in instructional 

design, they are learning designers (Garreta-Domingo et al., 2018) and will continuously learn to 

address the design challenges encountered in everyday practice. Harper could have easily taken 

the pre-made science lesson plan, included the required UDL-aligned strategies and assistive 

technology, and taught what was provided. However, she recognized the necessity for further 

modifications based on her students' learning needs and recreated the entire plan. Harper 

considered how her lesson on sound would affect a student's disposition based on the awareness 

that he had auditory sensory issues. Charlotte and Emma had little follow-through with their 

lesson plan, indicated their knowledge and beginner ability to design inclusive instruction. 

Harper was able to execute her science lesson plan but could not support a student's behavioral 

needs as her UDL-aligned strategies did not function as planned. Creating inclusive instruction 

and becoming an expert teacher who can meet all learners' needs is a process with many entry 

points (Anderson, 2016). This process requires conscious, planned decisions to help all students 

learn the standards teachers are required to teach, navigate social and emotional situations 

productively, and demonstrate appropriate behaviors in and out of school settings. 

Academic and Behavioral Domains Must Both Be Addressed for Inclusivity 

With an average of 1,215 contact hours between a North Carolina public school teacher 

and her students in a regular school year (U.S. Department of Education, 2008), Maya, 

Samantha, and Elizabeth should be the most aware of their student's academic needs and abilities 

as the lead classroom teacher. Even though they were only in their student teaching placements 

at minimum once a week, all three preservice teachers also demonstrated an increased awareness 
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of their student's learning needs and the most effective supports that worked best. Emma, 

Charlotte, and Harper perceived that their mentor teachers were highly accurate in determining 

which students needed additional academic and behavioral supports. They used their mentor 

teachers' knowledge, and awareness of students' learning needs to formulate their perceptions of 

the learning profiles present in their classrooms. In Charlotte and Harper's case, it seemed as if 

they were more aware of the learning profiles in their classrooms than their mentor teachers as 

they shared additional detail on the specific needs of their student learners. 

 Although Charlotte's mentor, Maya, shared fewer specifics about the student learning 

needs in her classroom, she recognized that academic learning needs affected behavior, which is 

a critical aspect in planning and executing universally designed instruction to support both 

domains. Substantial evidence has amassed indicating that academic skills and behavior are 

linked, meaning that students with low academic performance are more likely to exhibit 

disruptive or unwanted behavior in school and vice versa (Arnold et al., 2005; Arsenio & Loria, 

2014; Ayllon et al., 1972; Gray et al., 2014; Reno et al., 2017). However, Maya could not 

demonstrate this to Charlotte because she possessed knowledge that she could not or did not act 

on, or Charlotte could not observe a model of this inclusive practice due to her limited time in 

the classroom. As there were multiple academic and behavioral learning needs in each of the 

three preservice teacher placement classrooms, Emma, Charlotte, and Harper should have 

considered appropriate interventions based on students' strengths and needs in the academic 

domain, behavior domain, or both. Even though she was aware of the heightened needs in her 

classroom and thought she planned for them accordingly, Harper's selected UDL-aligned 

strategies fell short, causing a behavioral disruption involving several of her students. Had she 

effectively chosen inclusive strategies to support their academic needs, Harper should have seen 
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the positive effects of the academic intervention on social behavior. Her inability was primarily 

because of her lack of teaching experience, specifically teaching with integrated, universally 

designed instruction.  

Harper was the only preservice teacher who acknowledged the pandemic's effects on her 

students' academic and behavioral learning needs. She perceived that most were not on grade 

level in various subjects, and all lacked intrapersonal and socio-emotional skills, increasing the 

necessity for additional support before the study began. It was evident in the account of her plans 

that Harper was unaware of the connection linking academic and behavioral domains. Or, like 

Charlotte's mentor, she was unable to design instruction in a way that bridged the divide between 

the two domains. The study's design should have supported the preservice teachers in 

considering how to combine the variations of students' social, emotional, academic, and 

behavioral needs with inclusive supports. The perceived outcomes of the design and 

implementation of their instruction indicate the need for explanation, training, practice, and 

exemplar modeling for preservice teachers to plan and teach with an integrated system of 

inclusive supports that allow for high-quality instructional interventions matched to students' 

needs across domains. 

Effective Results Require Knowledge, Training, Practice, and Support 

Understanding Universal Design for Learning is far easier than putting it into practice 

effectively and on a larger scale (Edyburn, 2010). Harper claimed that she tried her hardest to 

ensure all her students could access the content she taught by giving them different options for 

learning. She stated that no one modeled the "good way" to design and implement inclusive 

instruction, but she learned from observing such a good model of "the bad." UDL guidelines call 

for teachers to possess a thorough knowledge of the concepts to be taught, present that content in 
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different ways while engaging students in the learning process and encourage them to 

demonstrate their knowledge in ways that work for them (Rose & Meyer, 2002). Teaching 

inclusively in this way is exceptionally challenging for any educator, especially novice ones like 

the three participants of this study. Emma and Harper were unfamiliar with the science 

curriculum for their student teaching placement, impacting their knowledge of the concepts for 

planning and teaching. Even with an understanding of the science instruction for her lesson, 

Charlotte struggled with designing a developmentally appropriate lesson for her students' 

learning needs. Harper had difficulty engaging her students, and all three preservice teachers 

neglected to present the content in multiple ways or provide multiple ways for students to show 

what they learned. Harper, the other preservice teachers, and all other educators require 

knowledge, training, practice, and support to yield high-performance levels while using the UDL 

framework. Because each of the three preservice teachers and their mentors had little knowledge 

or experience with inclusive instruction, they could not utilize UDL principles and integrate 

assistive technology effectively. This negatively impacted their process and their ability to 

design and implement supports to teach all student learners.  

It is not enough to implement UDL principles into practice partially. To successfully 

implement Universal Design for Learning, Emma, Charlotte, and Harper needed to actively 

reference the UDL framework and apply the UDL principles to make instructional designs and 

assess or inform instructional design for all lessons. The science lesson they designed and 

implemented was only one of many their students received. It cannot be said that these students 

were provided with inclusive instruction, especially considering the preservice teachers’ 

application of UDL-aligned strategies was incorrect. Novak (2016) provides an example of the 

teachers that review UDL guidelines, choose a few that fit into their current practice, and 
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presume they "teach UDL" or "do UDL." Because of their lack of knowledge, training, and 

practice with UDL, the preservice teachers took this exact approach to plan and execute their 

science lessons. The structure of the lesson planning requirements and resource document also 

influenced how they integrated the UDL-aligned strategies and assistive technology. For 

instance, when planning instruction, Emma reflected that she reviewed the study requirements 

and used the resource document to find activities aligned with UDL that she worked into her 

lesson plan. She only included one or two strategies for each of the UDL principles, which was 

not enough to be considered acceptable UDL practice. Harper and Charlotte took a similar 

approach in creating their science lesson, not meeting the guidelines for effective universally 

designed instruction. They each assumed they were “doing” UDL; however, Universal Design 

for Learning is not something a teacher just "does" (Novak, 2016).  

Teachers do not possess a natural trait that would allow them to implement UDL without 

knowing they are doing so (Edyburn, 2010). Maya, Charlotte's mentor teacher, believed the 

opposite. Even though she was unsure about defining UDL, she considered experienced teachers 

to have "UDL ingrained in them." Charlotte agreed with her thinking that UDL was something 

that teachers do automatically. Emma also believed teachers to be promoters of UDL regardless 

of if they use the term "UDL" to label their practice. UDL is what instructional practice becomes 

when teachers change how they think about teaching and learning. Maya, Charlotte, Emma, and 

many other educators need to shift their thinking about inclusive instruction and adjust how they 

design and deliver instruction (Hartmann, 2015; Novak, 2016) to implement UDL principles 

purposefully.  

When educators implement UDL to guide educational practice, it requires them to 

provide flexibility in how information is presented, how students are engaged, and how students 
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respond to instruction (Couros & Novak, 2019). There was little flexibility in any of the three 

preservice teacher lessons, even though they all thought differently. This is because 

implementing UDL is not simple, intuitive, or reflective of the status quo (Edyburn, 2010). 

Harper acknowledged how hard it was to work within the UDL guidelines and ensure every 

student's learning needs were addressed. Emma and Charlotte were overconfident in their ability 

to effectively build inclusive supports and choices, as this was something they thought they were 

already doing. This finding contributes to the reality that UDL must be acknowledged as a 

learned skill and taught to preservice and in-service teachers. The lack of knowledge, training, 

practice, and support limited the preservice teachers' inclusion of UDL components to create 

access to instruction that actively involved all students, preventing them from meeting the 

lesson’s learning goals.   

Access to and Choice of Assistive Technology Remove Barriers 

Within their instruction, the preservice teachers should have encouraged their students to 

consider and use alternative strategies and supports, such as technology, to remove barriers to 

participation or performance (Delisio & Bukaty, 2019). Technology is undoubtedly a great way 

to engage and motivate students, even to provide equality in instruction for those students who 

need the additional supports that technology increasingly affords. However, Emma did not 

believe any of her students would benefit from technology supports. After implementing her 

lesson, she reflected that she could have added additional technology and shifted her thinking to 

express that assistive technology helps everybody. This change in mindset demonstrates how 

practice with an approach can positively affect teaching techniques. Alternatively to Emma’s 

beginning state of mind, Charlotte was a firm believer in providing assistive technology to her 

students, with and without learning needs. Even though she selected technology to support a 
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specific student, she knew that all her students would benefit from its inclusion in instruction. 

Harper also understood the need to prioritize assistive technology supports in instruction but 

struggled with implementing the supports she selected. This was caused more by a lack of 

experience rather than her knowledge that offering technology choices would provide 

opportunities for her students to guide their learning.  

Apart from the microphone connected to Harper's student's cochlear implants already in 

use, all three preservice teachers did not select mid-tech or high-tech supports to integrate into 

their instruction. They still had the opportunity to focus on flexible learning methods to support 

all student learning with no-tech or low-tech options; however, their purpose for the selection 

had a narrow focus. It was not a study requirement to select a new assistive technology to 

implement, so Emma, Charlotte, and Harper chose familiar supports to address only one to two 

student learning needs. By prioritizing the needs of a select few, most of their students were 

excluded from consideration of technology support and prevented from using available 

technology for learning on an assumed basis that they did not need it. For example, Charlotte 

provided timers to the students presumed to have attention-deficit/hyperactivity disorder 

(ADHD) to provide consistency as they use this support regularly. Other students might have 

benefitted from a timer, but Charlotte did not offer them the choice to use one during instruction. 

Harper also chose two assistive technology supports in her science lesson based on specific 

learning needs in her classroom; however, she ensured all her students had access but did not 

give them a choice in use. Emma and Charlotte should have provided all student learners with 

access to assistive technology supports and services. All three preservice teachers should have 

allowed them to choose the AT supports to help them accomplish instructional tasks and meet 

learning objectives. Effectively integrating assistive technology as inclusive learning support 
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begins by determining current and anticipated whole-class abilities and needs, demands of 

various learning contexts, educational tasks, and objectives, and ends with the belief that 

assistive technology can serve students with and without disabilities.  

Study Implications 

Becoming More Inclusive Instructional Designers 

To better support all students’ learning, we must start by being more inclusive 

instructional designers. Increasing the level of knowledge and experience for this to be 

successful should begin at the preservice teacher level. Successfully managing a classroom, 

providing curriculum and instruction for learners of all variability, and guiding students in self-

direction increases expert teaching and learning (Novak, 2019). Students are more likely to be 

engaged with quality academic instruction, reducing unwanted classroom behavior (Osher et al., 

2010) and benefiting preservice teachers with novice classroom management skills. 

Correspondingly, a safe, predictable, and nurturing learning environment allows for more time 

for instruction where students and preservice teachers can focus on their learning without 

distraction (McIntosh et al., 2014). By equipping students with the necessary skills to succeed in 

academics and social-emotional situations, teachers can provide access to instruction for students 

with learning and behavioral challenges. Identifying and addressing students' learning challenges 

as early as possible can dramatically affect both academics and behavior (Dishion & Snyder, 

2016). Mentors can assist preservice teachers in utilizing practical observation skills to increase 

their awareness of student learning needs and allow them room to practice accommodating those 

needs, which will positively affect their student teaching experience.  

Increasing Professional Development and Implementation Support  
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Previous studies (Allinder, 1994; Avramidis & Norwich, 2002; Katz, 2015; Soodak et al., 

1998) addressing teacher beliefs associated with general inclusive practices often note a complex 

relationship between teacher efficacy and implementation of inclusive instructional practices. 

This might be due to a lack of exposure to choosing and applying inclusive practices. Knowing 

the importance and advantage of providing students with accessible, engaging, and proactively 

designed choices for learning and encouraging student voice in instructional decisions would 

give more perspective and thoughtful reflection on inclusive teaching practices (Scott, 2018). To 

effectively infuse the UDL framework and assistive technology into practice to support all 

student learners, general education teachers need training and reinforcement to understand and 

implement inclusion for all students. To ensure teachers begin their careers designing curriculum 

and instruction for learners of all variability and continue building their practice in the years to 

follow, increased professional development and implementation support for inclusive instruction 

must occur for preservice and in-service teachers.  

Providing Exemplar Models and Ample Practice Opportunities 

Practitioners continue to seek practical applications for extending learning opportunities 

to all students (Hall et al., 2012; Lowrey et al., 2017). While yesterday's teaching can impact 

tomorrow's learning, the field of education is not static, and we must work to adapt to current and 

future challenges dynamically. Novice and expert teachers must strive to serve all students 

equitably. Preservice and in-service teachers, support staff, school administration, instructional 

designers, researchers, and curriculum developers should be educated on what it means to 

implement inclusive instruction using UDL guidelines and assistive technology supports. When 

instructional content is genuinely designed to be accessible to student learners with diverse 

strengths and needs, educators can begin to establish access to an inclusive curriculum 
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(Wehmeyer, 2006). To incorporate effective practices such as visual supports, positive 

reinforcement, and individual learning preferences to better support students with and without 

learning disabilities (Browder et al., 2014), preservice teachers and their mentors need to have 

exemplar models and ample opportunity to practice. Researchers continue to conduct various 

studies on the application and effectiveness of inclusive instruction as it is practiced in multiple 

content areas (Delaney & Hata, 2020; Gilbert, 2019; Hashley et al., 2020; Kaczorowski et al., 

2019; King-Sears & Johnson, 2020; Root et al., 2020). As the essential combination of UDL and 

assistive technology continues to grow as a fundamental framework in the design and 

implementation of inclusive instruction, the profession must examine and consider how 

implementing the construct with fidelity for effective outcomes will impact educational research 

and instructional practice.  

Concluding Thoughts 

Multiple pre-existing studies point to elements of "good teaching," which is what 

universally designed instruction tends to produce. However, this study was not just about 

promoting good teaching pedagogy; it was about exploring the untapped perspective of 

preservice teachers on how and why inclusive instruction is approached to support student 

learners. Participants were provided with the space to connect brain science, instructional design, 

technology, and student diversity proactively and intentionally within a science context, which 

illuminated when inclusive instruction was being achieved and when it was not. As the findings 

of this study were framed as accounts of the preservice teachers as they learned to support all 

student learners, it seemed fitting to conclude with the final musings of one of the participants on 

the impact this research had on her teaching experience. Charlotte's thoughts illuminate the 

importance of extending the conversation associated with the transition of the integration of 
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UDL-aligned strategies and assistive technology from theory to practice to teach all student 

learners effectively and successfully. 

"I think this process definitely required me to think about how I teach and who I'm 

teaching to, and if I'm really being inclusive and equitable in my teaching practices. This 

experience had me reflect on that and see how I can really do it for everyone and not just 

one or two students. I think that's something that's easier said than done, sometimes." 

Experience and exposure most impacts a preservice teacher's approach to designing and 

implementing universally designed instruction. Like any other teaching framework, becoming an 

expert teacher in inclusive practice takes time, effort, and desire for change. There is much to 

comprehend about designing and implementing inclusive instruction. Each component that goes 

into planning and teaching universally designed lessons cannot and should not operate as silos. It 

is not enough to only be aware of students' learning needs, only have the support of colleagues 

and mentors, or only possess an understanding of the curriculum. It is not enough to only be 

knowledgeable of the principles for multiple means of engagement, representation, and action 

and expression, only utilize assistive technology for those with disabilities or presume a high 

level of confidence and self-efficacy for practice when it is lacking. All these elements must 

work together to support all student learners successfully. As proven by the preservice teacher 

approach, this is no easy task. There is still much to learn about how to integrate UDL-aligned 

strategies and assistive technology for the two to benefit students with and without learning 

disabilities mutually. Understanding how these integrated, inclusive supports fit within science 

instruction is also still largely undiscovered. There are still unknown perspectives on what 

learning supports are selected, how educators implement them into teaching practice, and why 

that affects student learning. There is still training to be designed and provided to preservice 
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teachers and their mentors on using these inclusive supports to benefit the students they teach. 

However, even with all that is left to do to positively impact preservice teachers' endeavors with 

teaching and learning inclusively, this study provided a glimpse of the conditions that impact a 

preservice teacher's approach to planning and teaching students based on their learning needs. 

These conditions must be considered for future iterations of The Preservice Teacher Approach in 

practice.    
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Appendix A 

Google Form Preliminary Participation Questions: Gauging Interest in Research Study 

Section 1 

1. Would you be interested in learning more about my research and possibly volunteering to 

be a participant? 

a. Yes 

b. No  

c. Maybe, I need to know more though 

(If a or c, go to section 2 to collect contact information; if b, submit form) 

 

Section 2 

1. Name (First and Last) 

2. Would you read a document with my research description or would you rather a quick 

text/call to know what you are signing up for? 

a. I would read an emailed document 

b. I would like a text 

c. I would a call 

(If a, submit form; if b or c, go to section 3) 

 

Section 3 

1. Since you answered text/call, what is a good number to reach you? 

2. When would be an appropriate time to reach out? 
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Appendix B 

Preservice Teacher Participant Recruitment Announcement 

Hello! As many of you know, I am a graduate student in the Teacher Education and Learning 

Sciences program. I have completed my coursework and will begin working on my dissertation 

research soon. I am interested learning more about how pre-service teachers perceive the practice 

of Universal Design for Learning (UDL) principles in creating and teaching elementary science 

instruction. Elementary classrooms have a variety of student learners with different academic 

and behavioral needs, requiring the teacher to utilize multiple teaching and learning strategies to 

meet all learner needs. The Universal Design for Learning framework gives guidelines that can 

be used when designing instruction that helps both the teacher and students access instruction no 

matter the learning level. This study will provide information on how pre-service teachers work 

with UDL guidelines in the creation of an elementary science lesson.  

 

For this reason, you are invited to take part in my research study. If you choose to participate, 

you will be asked to complete two informal interviews throughout the study, and to design and 

implement a short science lesson in your student teaching classroom using the UDL framework 

guidelines provided.  

 

To be a participant in this study, you must agree to be in the study, complete two semi-structured 

interviews, design a 30-minute grade-level appropriate science lesson, obtain permission from 

your mentor teacher to teach your lesson, and obtain consent from your mentor teacher to 

participate in one semi-structured interview for the study. You cannot participate in this study if 

you do not meet the inclusion criteria, you do not want to be in the study, or if you do not 

consistently attend your field placement classroom. 

 

If you agree to participate in this study, you will be asked to do the following: 

1. Take part in two virtual, semi-structured interviews with me. 

2. In the first interview, I will ask you questions to provide context of your student teaching 

placement, any previous and current teaching experience including lesson planning, 

comfort level and experience with technology and/or assistive technologies, and support 

systems in your student teaching experiences. 

3. Design a 30-minute grade-level appropriate science lesson for whole-group instruction in 

your student teaching classroom. I will provide you with Universal Design for Learning 

guidelines and you will use any additional resources to create a lesson plan you feel 

comfortable implementing whole group in your student teaching classroom.  

4. Teach your science lesson to the whole class during science block. I will ask that you 

keep your lesson to 30 minutes and video record yourself teaching using Zoom. You will 

need to make sure that no student faces are captured in the recording.  

5. Complete a second virtual, semi-structured interview with me. In the second interview, I 

will ask you to reflect on the design process of your science lesson and the 

implementation process of the lesson with your students. This will include questions 

about the challenges, barriers, and achievements of including Universal Design for 

Learning principles in instruction, assistive technologies, as well as your thoughts and 

ideas for the continuation of UDL-based teaching and learning practices.  
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6. Request your mentor teacher take part in one (one-hour max) virtual, semi-structured 

interview with me.  

7. In the interview with your mentor teacher, I will ask questions about their classroom 

student population including any specific learning and/or behavioral needs that are 

accommodated for, previous teaching experience, current challenges and barriers to 

providing science instruction for all student learners, assistive technology in use, comfort 

level and experience with technology and/or assistive technologies, and knowledge and 

understanding of Universal Design for Learning.  

 

The total amount of time that you will be participating in this study is three to five hours, based 

on the length of time planning your lesson takes. The total amount of time that your mentor 

teacher will be participating in this study is no more than one hour. 

 

There are minimal risks associated with participation in this research.  

 

There are no direct benefits to your participation in the research. The indirect benefits are that 

you will learn about teaching and learning principles to create instruction intended to support all 

student learners. You will receive additional opportunities to practice lesson planning using 

research- and evidence-based best teaching and learning strategies and receive feedback through 

informal observation. Your students will be provided with thoughtful, rigorous, and intentionally 

planned science instruction that is designed to meet all learning needs. The education community 

will gain additional insight into pre-service teachers’ thinking as they plan and implement 

science instruction to meet all student learning needs. This study will help teacher educators 

better understand how to support pre-service and practicing teachers. This study also has the 

potential to influence the design of curriculum and/or elementary science resources that deepens 

students’ development of universally designed teaching and learning experiences.  

 

For your participation in this study, you will receive your choice of a $25 Amazon or Target gift 

card. You will receive this after you take part in both semi-structured interviews and teaching 

observation. Should you choose to stop participating in this study before completion of the 

teaching observation or second interview, you will not receive any compensation.  

 

Your participation in this study is not a course requirement and your participation, or lack 

thereof, will not affect your class standing or grades.   

 

If you are interested in participating, you can email me at lmmayerc@ncsu.edu for further 

details.  
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Appendix C 

Interview Protocol Refinement 

Phase 1: Ensuring interview questions align with research questions 

1. Create a matrix for mapping interview questions onto research questions  

2. Determine any gaps that may exist in what is being asked 

3. Assess and adjust or add questions if too many or too few are focused on individual 

research questions  

4. Establish order of questions to be asked (e.g., beginning, middle, end of interview) 

Phase 2: Constructing an inquiry-based conversation 

1. Write interview questions (differently from research questions) 

a. Researcher questions are formulated in theoretical/conceptual language; interview 

questions are expressed in everyday language of participants 

2. Organize questions following social rules of ordinary conversation 

a. Ask one question at a time 

b. Anticipate asking clarifying questions  

c. Include transition statements to move into different subtopics 

d. Avoid framing questions from the position of why 

i. Alternatives: what influenced, what caused, what contributed to, what 

shaped 

3. Create a variety of questions that follow inquiry of study (Creswell, 2014; Merriam 2009; 

Rubin & Rubin, 2012) 

a. Introductory questions: begin the interview with easy, non-threatening questions 

that as for narrative descriptions 

b. Transition questions: designed to move the conversation from one topic to the 

next 

c. Key questions: solicit the most valuable information - should directly relate to 

research focus defined for the study 

d. Closing questions: provide the participant an opportunity to raise any issues not 

addressed; allow for reflective, closing experience to the interview 

4. Design a script with likely follow-up and prompt questions 

Phase 3: Receiving feedback on interview protocols 

1. Outside non-study related participant will read the interview protocol and vet the protocol 

through a think-aloud activity using the chart provided: 
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(Castillo-Montoya, 2016) 
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Appendix D 

Semi-structured Preservice Teacher Interview #1 Protocol  

(pre-lesson planning and implementation)  

 

BEFORE TURNING ON THE ZOOM CLOUD RECORDER: 

  

I would like to audio record this interview to ensure that I accurately capture our conversation. Is 

that okay with you?  

  

(RESPONSE).  

  

If, at any point, you would like me to stop the recorder in the middle of the interview, please tell 

me. Thank you again for your participation in this interview and this study.  

 

TURN ON ZOOM CLOUD RECORDER. This is Laura here with XXXXX on DATE.  

 

Part 1: Background  

I’m going to start with some general background questions.   

 

Tell me about your student teaching experience up to this point. 

  

What has been your role so far in your current student teaching classroom? 

  

How would you describe your relationship with your mentor teacher? 

  

How would you describe your relationship with your students? 

  

Part 2a: Curriculum and Instruction (Planning and Implementation) 

Now, we will talk about your general experience with planning instruction and implementing 

curriculum in your student teaching experiences.  

 

 What content are you responsible for in your student teaching position? 

(Did you take the initiative to pick up content during redirect?) 

  

Tell me about the planning processes for curriculum and instruction in your classroom.  

· Are you included in the planning process? 

o If so, to what capacity? 

o If not, how do you get your information/resources for planning? 

· Tell me about how this makes you feel.   

  

Talk to me about the type of lesson feedback you receive when you teach.  

· Who is giving it?  

· How does it help you for future lessons? 

  

Part 2b: Curriculum and Instruction (Science) 
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We will continue talking about curriculum and instruction, but more specifically with science 

content.  

 

What has been your experience with elementary science curriculum and instruction? 

· In your teacher preparation program? 

· In your field experiences? 

· In your current student teaching classroom? 

  

Tell me what a typical science lesson or unit looks like in your student teaching classroom.  

  

What are you and your mentor teacher using to plan for science instruction? 

  

Talk to me about your comfort level for planning science instruction?  

· For teaching science instruction? 

  

Part 3: Student Learning Needs 

We will shift our focus slightly to think about and discuss any student learning needs present in 

your current student teaching classroom. This might cover students who have either (or both) 

academic and behavioral needs to succeed in the classroom.  

  

Tell me about the students you have in your classroom.  

· What are some of their learning needs you have noticed? 

· Does your mentor teacher inform you of the learning needs of your students? 

· Does your mentor teacher support you in teaching students with specific learning needs? 

  

When you are planning your instruction, do you consider the needs of all students? 

· If so, how? 

· If not, do you have anything thoughts as to why?  

  

Do you feel like you know what students’ learning needs are and who requires extra support? 

· Do you provide support when teaching to (or working with) students with specific learning 

needs? 

o If so, how? 

o If not, do you have any thoughts as to why? 

  

Have you had any experience with using assistive technology in the elementary classroom?  

· If so, tell me about it. 

· If not, how do you think students might benefit from its integration into instruction? 

  

Part 4: Universal Design for Learning 

For the last part of our time together, I would like to talk about a framework called Universal 

Design for Learning.  

  

Have you heard of this framework? 

· If yes, in what capacity?  

o Can you describe your experience with UDL? 
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If I were to ask you what you think Universal Design for Learning means, what would you say? 

______________________________________________ 

  

Those are all the questions that I have. Is there anything else you would like to add or share with 

me today? 

 

(RESPONSE) 

 

 Thank you so much for taking the time to participate in this interview. If it is okay with you, I 

will stop recording now.  

 

TURN OFF ZOOM RECORDER. 

______________________________________________ 

  

Before we sign off, I will explain the next few phases of the study. If you have any questions 

while we are talking, reviewing the requirements of planning your lesson, or planning your 

lesson, please email me.  

  

Phase 1 was this preliminary interview.  

  

Phase 2 will be planning your lesson for when you teach science instruction to your student 

teaching class. I have a document I will share and review with you in a moment that will cover 

more about the requirements of your lesson plan for this study.   

  

Phase 3 will be when you implement your science lesson and record yourself teaching. We will 

talk more about how I would like for you to record this lesson once you have scheduled it with 

your mentor teacher.  

  

Phase 4 will be a second interview to reflect on your lesson planning process and the 

implementation of your science lesson.  

  

Once you have completed all four phases, you will be compensated for your work and time. 

Before I share the phase two document with you, do you have any general questions about your 

participation in the rest of this study? 

  

(RESPONSE)  

  

EMAIL PHASE TWO DOCUMENT TO PARTICIPANT. 
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Appendix E 

Semi-structured Preservice Teacher Interview #2 Protocol 

(post-lesson planning and implementation)  

 

BEFORE TURNING ON THE AUDIO RECORDING:  

 

I would like to audio record this interview to ensure that I accurately capture our conversation. Is 

that okay with you?  

 

(response) 

 

If, at any point, you would like me to stop the recorder in the middle of the interview, please tell 

me. Thank you again for your participation in this interview and this study.  

 

TURN ON ZOOM CLOUD RECORDER. This is Laura here with XXXXX on DATE.  

 

Part 1: Planning  

We will start by talking about your planning process for the science lesson you taught in your 

student teaching class.  

  

Tell me about your planning process for the science lesson.  

· What steps did you take? 

· What resources did you use? 

  

How did you decide which student learning needs to focus on? 

  

Talk to me about how you considered the needs of all student learners when you were planning 

instruction. 

  

What teaching strategies did you incorporate? 

· Why did you choose those? 

  

What role did your mentor teacher play in your planning process? 

  

Did you feel you had enough support while you were planning your lesson? 

· If yes, what support was provided to make the lesson planning process successful? 

· If not, what supports would be needed to make the lesson planning process (more) successful? 

  

How did you use the resources document provided to you in your first interview? 

· Was it helpful?  

o If so, how?  

o What would have made it a better support document? 

  

Talk to me about any challenges or barriers you dealt with as you planned your science lesson? 
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Part 2: Lesson Implementation  

Now we will discuss your lesson implementation takeaways by talking about the science lesson 

you taught.   

 

Tell me about how you thought your science lesson went.  

· What went well? 

· Was there anything unexpected? 

· What was your overall feeling about your teaching? 

· What would you do differently next time? 

  

How did your students respond to the instruction? 

  

What role did your mentor teacher play while you were teaching? 

  

Did you feel as though you had enough support while you were teaching? 

· If yes, what support was provided to make the lesson successful? 

· If not, what supports would be needed to make the lesson (more) successful? 

  

Tell me about the type of lesson feedback you received when you taught.  

· Who gave the feedback? (If any was given) 

· How did it help you for future lessons? 

  

Talk to me about any challenges or barriers you dealt with while teaching your science lesson? 

  

Was there anything different in what you planned to teach and what you taught? 

  

Part 3: Reflection on Lesson Requirement 1 - Student Learning Needs  

  

Remember which student learner profiles you selected to include in your plan again.  

  

How do you think addressing those specific learning needs shaped the planning of your lesson? 

  

How did addressing those specific learning needs impact how you taught your lesson? 

  

Talk to me about your comfort level in teaching students with specific learning needs. (Use your 

lesson as an example).  

· Do you feel like your comfort level changed from when you were planning your lesson to now 

after having taught your lesson? 

o If so, how? 

o If not, why not? 

  

Did any part of your teacher preparation program prepare you to provide support when teaching 

to students with specific learning needs? (Can you give an example?) 

· Were you aware of those learning needs and who required extra support? 

· How did those students respond to the instructional practices you implemented? 
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How do you think you will address learner needs in your future planning and implementation? 

  

How do you think focusing on science content was beneficial for addressing student learning 

needs? 

  

How do you think focusing on science content was challenging for addressing student learning 

needs? 

  

Part 4: Reflection on Lesson Requirement 2 – Assistive Technology   

  

Tell me about the assistive technology you selected to include in your plan.  

  

Do you think your students benefited from the assistive technology supports you used in your 

lesson? 

· Why or why not? 

  

Does this AT support work best for science, or could it be applied to other content areas? 

  

Would you use this AT again? 

· Why or why not? 

  

Did you incorporate any other assistive technology in the lesson?  

· If so, tell me about it. 

· If not, how do you think you might have integrated it into instruction? 

  

Do you think the assistive technology support you selected worked for your learner profiles? 

(Why or why not?) 

  

Did the assistive technology support you implemented impact students other than those you 

specifically planned for? (How? Give an example.) 

  

Part 5: Reflection on Lesson Requirement 3 – Universal Design for Learning  

  

Talk to me about each specific UDL-aligned strategy you selected to include in your plan.  

· What did you learn about this framework through this lesson planning and implementation? 

  

Would you use these practices again? 

· Why or why not? 

  

Did you incorporate any other UDL-aligned strategies in the lesson? 

· If so, tell me about it. 

· If not, how do you think you might have integrated it into instruction? 

  

How do you think the UDL-aligned strategies worked with students with specific learning 

needs? 

· Other students without documented needs? 



 

 

 

192 

  

In your opinion, do these UDL-aligned strategies work best for science, or could they be applied 

to other content areas? 

  

What type of support would need to be in place for you to be (as or more) successful in 

implementing UDL practices in science? (Or in general?)  

  

Do you think the UDL-aligned strategy supports you selected worked for your learner profiles? 

(Why or why not?) 

  

Did the UDL-aligned strategy supports you implemented impact students other than those you 

specifically planned for? (How? Give an example.) 

  

Part 6: Research Study Takeaways 

  

Tell me about how you think Universal Design for Learning can support your students in their 

learning.  

  

What impact did this study have on your student teaching experience? 

  

Is there any part of this project that you will continue to try to integrate into your teaching in the 

future? 

  

In your opinion, what is needed in a teacher preparation program to ensure student teachers can 

be successful in using UDL-aligned strategies? 

· Should this practice be included in what you learn? 

· Should this practice be a priority for when you teach? 

  

What is needed in a teacher preparation program to ensure student teachers can be successful in 

using assistive technology supports? 

· Should this practice be included in what you learn? 

· Should this practice be a priority for when you teach? 

  

In your opinion, what is needed in a teacher preparation program to ensure student teachers can 

be successful in teaching science to all student learners? 

______________________________________________ 

  

Those are all the questions that I have. Is there anything else you would like to add or share with 

me today?  

 

(response)  

 

Thank you so much for taking the time to participate in this interview. If it is okay with you, I 

will stop recording now.  

 

TURN OFF ZOOM RECORDER.  
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Appendix F 

Semi-structured Mentor Teacher Interview Protocol 

 

BEFORE TURNING ON THE ZOOM CLOUD RECORDER: 

 

I would like to audio record this interview so that I can ensure that I accurately capture our 

conversation. Is that okay with you?  

 

(response) 

 

If at any point you would like me to stop the recorder in the middle of the interview, please just 

tell me. Thank you again for your participation in this interview and this study.  

 

TURN ON ZOOM CLOUD RECORDER. This is Laura here with XXXXX on DATE.  

 

Part 1: Background  

I’m going to start with some general background questions.   

 

Tell me about your teaching experience up to this point.  

  

What has been your role so far with your student teacher? 

  

How would you describe your relationship with your student teacher? 

  

How would you describe their relationship with your students? 

  

Part 2a: Curriculum and Instruction (Planning and Implementation) 

We will talk about your general experience with planning instruction and implementing the 

curriculum in your current teaching.  

  

Tell me about the planning processes for curriculum and instruction in your classroom.  

  

To what extent is your student-teacher involved in the planning process of instruction? 

  

Tell me about the type of lesson feedback you provide when your student teacher teaches.  

· Are there any specific college of education department guidelines or requirements that dictate 

the feedback you provide? 

  

What additional support do you think is necessary to benefit your student teacher in their 

planning and implementation processes? 

· If there is no additional support needed, why? Talk to me more about what is working well. 

  

Part 2b: Curriculum and Instruction (Science) 
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We will continue talking about curriculum and instruction, but more specifically with science 

content.  

 

What has been your experience with elementary science curriculum and instruction? 

  

Tell me what a typical science lesson or unit looks like in your classroom.  

  

What are you and your grade level team using to plan for science instruction? 

  

Talk to me about your comfort level for planning science instruction?  

· For teaching science instruction? 

  

What has been your student teacher’s role in science so far? 

  

How do your students react to science content? 

· Why do you think that is? 

  

Part 3: Student Learning Needs 

We will shift our focus slightly to think about and discuss any student learning needs present in 

your current teaching classroom. This might cover students who have either (or both) academic 

and behavioral needs to succeed in the classroom.  

  

Tell me about the students you have in your classroom.  

  

What are some of the learning needs you have noticed? 

  

Does any documentation about the learning needs of your students dictate your instruction? 

           If so, in what way?  

  

How does your school support you in teaching students with specific learning needs? 

  

When you are planning instruction, how do you consider the needs of all student learners? 

  

How do you provide support when teaching to students with specific learning needs? 

· Are you aware of those learning needs and who requires extra support? 

  

Do you find that you plan more reactively or proactively for students with specific learning 

needs? 

· Is there an example you could provide to further your explanation? 

  

Are there specific resources you use when planning for students with academic or behavioral 

learning needs? 

· If yes:  

o What are they? 

o What are your thoughts/feelings about these resources? 
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What would be helpful to have when planning instruction for students with specific learning 

needs? 

  

Have you had any experience with using assistive technology in the elementary classroom?  

· If so, tell me about it. 

· If not, how do you think students might benefit from its integration into instruction? 

  

Part 4: Universal Design for Learning 

For the last part of our time together, I would like to talk about a framework called Universal 

Design for Learning.  

  

Have you heard of this framework? 

· If yes, in what capacity?  

o Can you describe your experience with UDL? 

  

If I were to ask you what you think Universal Design for Learning means, what would you say? 

  

______________________________________________ 

  

Those are all the questions that I have. Is there anything else you would like to add or share with 

me today? 

 

(response) 

 

Thank you so much for taking the time to participate in this interview. If it is okay with you, I 

will stop recording now.  

 

TURN OFF ZOOM RECORDER. 
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Appendix G 

Lesson Planning Instructions and Resources 

The following document contains information about your requirements to include in your science 

lesson plan. Outside of these requirements, you are free to design a lesson around any science 

topic, for any grade level, using any lesson planning template, with a timeframe of 30-45 

minutes.  

 

There are THREE requirements for your lesson. Below, you will find additional information to 

assist you with including these requirements.  

 

The last section of this document contains an illustrative example that provides a brief view of 

how your lesson could help support all student learners in planning and implementing science 

instruction.  

 

Please thoroughly read the entire document before beginning your science lesson plan for this 

research study.  

 

Requirement #1 

Choose TWO of the following learner profiles to address in your plan.  

• English Language Learner (ELL) 

• Attention Deficit Hyperactivity Disorder (ADHD) 

ADHD is a common condition that makes it hard to focus, keep still, and think before 

acting. Some people with ADHD mainly have trouble with focus. (This is also known 

as ADD.) ADHD can also impact other skills, including managing emotions. For 

example, people with ADHD often struggle to get organized, follow directions, and 

manage their emotions. 

• Visual impairment 

A child who has eyesight problems is considered to have a visual impairment. This 

category includes both partial sight and blindness. If eyewear can correct a vision 

problem, then it doesn’t qualify. 

• Deafness 

A diagnosis of deafness includes people who can’t hear most or all sounds, even with 

a hearing aid. 

• Autism Spectrum Disorder (ASD) 

Autism is a neurodevelopmental disorder that affects how people communicate and 

interact with others and the world around them. It’s lifelong — you don’t grow out of 

it. Autism often co-occurs with other conditions, like ADHD and learning disabilities. 

They share common challenges with social skills and communication. 

• Speech or Language impairment 

A speech disorder or impairment usually means a child has difficulty producing 

certain sounds. This makes it difficult for people to understand what he says. Talking 

involves precise movements of the tongue, lips, jaw, and vocal tract.  



 

 

 

197 

Language-based learning disabilities (LBLD) are very different from speech 

impairments. LBLD refers to a whole spectrum of difficulties associated with young 

children’s understanding and use of spoken and written language. 

• Orthopedic impairment  

An orthopedic impairment is when students lack function or ability in their bodies. An 

example is cerebral palsy. 

• Low performance scores (based on grade level average) on Mathematics and/or 

English/Language Arts benchmark assessments 

 

Requirement #2 

Choose ONE Universal Design for Learning (UDL)-aligned strategy for EACH of the three 

UDL guidelines to include in your lesson.  

The UDL guidelines include: 

• Providing multiple means of engagement,  

• Providing multiple means of representation, 

• Providing multiple means of action and expression.  

You should have three total UDL-aligned strategies in your science lesson plan. The three 

strategies you select should ideally support the student learner profiles you included from 

requirement one.  

Continue reading for more information about the UDL guidelines and UDL-aligned strategies. 

Alternatively, click the “Table of Contents” link to return to the requirements page. 

 

Requirement #3 

Choose ONE form of assistive technology to include in your lesson plan.  

Continue reading to learn more about assistive technology levels, types, and examples. 

Alternatively, click the “Table of Contents” link to return to the requirements page. 

 

Additional Information for Universal Design for Learning Guidelines 

Universally designed instruction promotes accessibility by offering options for engaging students 

in multiple ways, representing content in multiple ways, and providing students with multiple 

options to show what they know. The more accessible, flexible, and proactively designed the 

curricula and instructional materials become, the more equitable learning will be for students 

with diverse abilities and needs (Delisio & Bukaty, 2019). 

 

Universal Design for Learning (UDL) is a framework to improve and optimize teaching and 

learning for all people based on scientific insights into how humans learn. The UDL Guidelines 

are a tool used in the implementation of the framework. These guidelines offer a set of concrete 

suggestions that can be applied to any discipline or domain to ensure that all learners can access 

and participate in meaningful, challenging learning opportunities. The UDL guidelines are 

separated into three principles: multiple means of engagement, multiple means of representation, 

and multiple means of action and expression.  
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UDL Principle Brain Alignment 
Purpose in 

Learning 
Actionable Teaching 

Multiple Means of 

Engagement 

Affective networks  

 

The WHY of learning 

How learners 

get engaged and 

stay motivated. 

How they are 

challenged, 

excited, or 

interested. 

Stimulate interest and 

motivation for learning 

(e.g., allow students to 

work together, provide 

varying levels of 

challenge so students can 

pick assignments that are 

not boring or too 

difficult, tell students at 

the beginning of a lesson 

why it will be relevant to 

them).  

Multiple Means of 

Representation 

Recognition networks  

 

The WHAT of learning 

How we gather 

facts and 

categorize what 

we see, hear, 

and read.  

Present information and 

content in different ways 

(e.g., provide visuals and 

hard copies so all 

students can access at 

least one of the media, 

put directions in student-

friendly terms, provide 

work exemplars, explicit 

directs, and scaffold so 

students can persist 

through the lesson).  

Multiple Means of 

Action and 

Expression 

Strategic networks  

 

The HOW of learning 

Planning and 

performing 

tasks. How we 

organize and 

express our 

ideas.  

Differentiate the ways 

that students can express 

what they know (e.g., 

give students the option 

of composing with 

different media when 

completing assignments 

such as writing, typing, 

physically manipulating 

objects, build scaffolding 

into every assignment 

and provide feedback 

while students are 

working, give students 

lots of tips on how to 
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UDL Principle Brain Alignment 
Purpose in 

Learning 
Actionable Teaching 

stay organized while they 

are completing each 

assignment).  

 

Continue to the next page of this document for more information about each of the UDL 

guideline principles. Below is a graphic that shows an overview of the three principles 

(engagement, representation, and action and expression) of the UDL guidelines.  

 

OPTIONAL: Click the image to navigate to udlguidelines.cast.org for a larger and interactive 

version.  

 

 
 

Principle: Provide Multiple Means of Engagement 

Affect represents a crucial element to learning, and learners differ markedly in the ways in which 

they can be engaged or motivated to learn. There are a variety of sources that can influence 

individual variation in affect including neurology, culture, personal relevance, subjectivity, and 

https://udlguidelines.cast.org/
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background knowledge, along with a variety of other factors. Some learners are highly engaged 

by spontaneity and novelty while others are disengaged, even frightened, by those aspects, 

preferring strict routine. Some learners might like to work alone, while others prefer to work 

with their peers. There is not one means of engagement that will be optimal for all learners in all 

contexts; providing multiple options for engagement is essential (CAST, 2011). 

OPTIONAL: For a more detailed breakdown of this UDL principle, click here.  

 

Principle: Provide Multiple Means of Representation 

Learners differ in the ways that they perceive and comprehend information that is presented to 

them. For example, those with sensory disabilities (e.g., blindness or deafness); learning 

disabilities (e.g., dyslexia); language or cultural differences, and so forth may all require 

different ways of approaching content. Others may simply grasp information quicker or more 

efficiently through visual or auditory means rather than printed text. Also learning, and transfer 

of learning, occurs when multiple representations are used, because they allow students to make 

connections within, as well as between, concepts. In short, there is not one means of 

representation that will be optimal for all learners; providing options for representation is 

essential (CAST, 2011). 

OPTIONAL: For a more detailed breakdown of this UDL principle, click here.  

 

Principle: Provide Multiple Means of Action and Expression 

Learners differ in the ways that they can navigate a learning environment and express what they 

know. For example, individuals with significant movement impairments (e.g., cerebral palsy), 

those who struggle with strategic and organizational abilities (executive function disorders), 

those who have language barriers, and so forth approach learning tasks very differently. Some 

may be able to express themselves well in written text but not speech, and vice versa. It should 

also be recognized that action and expression require a great deal of strategy, practice, and 

organization, and this is another area in which learners can differ. There is not one means of 

action and expression that will be optimal for all learners; providing options for action and 

expression is essential (CAST, 2011). 

OPTIONAL: For a more detailed breakdown of this UDL principle, click here.  

 

Additional Information for UDL-Aligned Strategies 

UDL-aligned strategies are instructional methods and tools used by teachers to ensure that ALL 

students have an equal opportunity to learn. All the strategies in the link below are aligned with 

UDL guidelines. These guidelines help you to select strategies that remove barriers in instruction 

so that all students can achieve their learning goals. 

 

Requirement #2 for this study asks you to select one UDL-aligned strategy for each of the UDL 

guideline principles (engagement, representation, and action and expression).  

 

https://udlguidelines.cast.org/engagement/?utm_source=castsite&utm_medium=web&utm_campaign=none&utm_content=aboutudl
https://udlguidelines.cast.org/representation
https://udlguidelines.cast.org/action-expression
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As you can see from the image above, there are three subcategories for each principle (e.g., 

“Strategies for Engagement” includes recruiting interest, sustaining effort and persistence, and 

self-regulation). You only need to select one UDL-aligned strategy from the whole principle of 

“Strategies for Engagement”, not a strategy for each subcategory of the principle.  

 

UDL-Aligned Strategies Resource  

The link below provides many options for you to select from to meet the requirement of 

including strategies for the engagement principle, representation principle, and action and 

expression principle. https://goalbookapp.com/toolkit/v/strategies  

 

UDL-Based Lesson Planning Steps 

 

 

This is not required for this study – but the following steps are recommended by UDL 

guidelines for inclusive lesson planning. 

 

Creating inclusive instruction and becoming an expert teacher who can meet all learners' needs is 

a process with many entry points (Anderson, 2016). As a concrete approach to scaffold entry into 

designing and implementing universally designed academic and behavior supports, the UDISIP 

model utilizes four necessary steps from a UDL lesson planning process: 1) rewrite objectives; 2) 

reexamine procedures; 3) mix up materials; 4) ask for evidence. By applying these four steps for 

inclusive lesson planning within the UDISIP model, teachers can create universally designed 

lessons to help all students become motivated to achieve goals, self-assess, and self-direct their 

learning (Anderson, 2016). 

 

           Step 1: Objectives. Goals and objectives should acknowledge learner variability 

(Murawski & Novak, 2019). If the learning standard requires students to do the same thing in the 

same way, a broadly written objective will provide numerous choices for students to achieve that 

goal. For example, if the standard is for students to write an opinion piece on topics or texts, a 

broadly written objective would use the word "craft" instead of "write" to open the possibilities 

for how students will have voice and choice in meeting the goal.  

 

           Step 2: Procedures. A teacher should consider how expectations for learning procedures 

affect students' ability to learn. Instructional methods include decisions, approaches, and routines 

that teachers use to enhance learning, and often, it is expected that all follow the same procedures 

in how they learn or behave (Murawski & Novak, 2019). If students are paying attention and 

learning, it might not matter where they are sitting or if they take the same type of notes. When 

https://goalbookapp.com/toolkit/v/strategies
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procedures are reexamined and more openly structured, options and choices allow students to 

determine what works best for them, which increases engagement and motivation (Novak, 2019). 

 

           Step 3: Materials. Teaching and learning with multiple materials that include 

personalized resources and scaffolds increases access, participation, progress, and achievement 

for all students (Katz & Sokal, 2016). Typically, packaged curricula are a "one-size-fits-all" 

design (Rose & Meyer, 2002), and all students are expected to use the same materials to learn 

content and demonstrate knowledge. When students can choose between using pencil and paper, 

a web-based app, a song, or a piece of art to demonstrate their understanding of a topic, learning 

materials become varied, student engagement increases, and teaching becomes inclusive. 

 

           Step 4: Evidence. It is unnecessary to require specific methods or materials tied to the 

learning goal in the expression of student learning. Collecting evidence that matches the 

objective without requiring a particular way of doing so is a more inclusive practice of assessing 

mastery (Murawski & Novak, 2019). When designing assessments, teachers need to consider 

precisely what students need to know and do and simply ask for evidence that shows they met 

the learning objective. 

 

Additional Information for Assistive Technology 

Assistive technology (AT) is identified as devices, software, equipment and services that are 

used to increase, maintain, or improve the capabilities of a student with a disability (Dell et al., 

2021). These tools can help students with disabilities work around their specific learning 

challenges, while also playing to their strengths. Compared to other interventions and 

accommodations, AT may have a significant impact in helping students with learning disabilities 

advance toward their goals summarized in their IEP (Watson et al., 2010). 

 

Assistive technology is meant to help a student with a disability in two ways: it can help the 

student learn how to complete the task and it can help them to circumnavigate an area of 

difficulty (Young, 2018). Despite the word “technology,” AT does not always fall under the 

category of computers or computerized devices and there is a wide range of what is considered 

as a support for student learning. Assistive technologies are divided into low-tech, mid-tech, and 

high-tech devices (Dell et al., 2017). The difference between each category lies in the technical 

knowledge involved in their use (Taylor et al., 2020).  

 

AT supports that are universally designed and offered to an entire class or a large group of 

learners promote universal accessibility by offering options for engaging students in multiple 

ways, representing content in multiple ways, and providing students with multiple options to 

show what they know. If AT supports are designed and implemented together with principles of 

UDL, they will meet the needs of a wider range of students with even more diverse abilities and 

needs (Delisio & Bukaty, 2019). The more accessible the curricula and instructional materials 

become, the less individualized AT devices and services will need to be utilized. 

 

No- and Low-Tech  

Low-tech devices tend to be relatively easy to learn to use and do not require batteries, 

electronics, or access to the internet. Notepads, cue cards, highlighters, sticky notes, pencil grips, 
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and graphic organizers are all examples of low-tech AT that are simple, adaptive tools used to 

meet students’ needs and support their learning.  

 

Mid-Tech  

Mid-tech devices have an electronic component that requires batteries, charging, and possibly 

access to the internet. Basic calculators, audiobooks, screen magnifiers, portable note takers, and 

pentop computers (e.g. LiveScribe SmartPen) are mid-tech devices that are more easily 

accessible, user-friendly, and are generally less expensive than high-tech AT.  

 

High-Tech  

High-tech devices are often computer-based, require technical knowledge and are available on a 

variety of different platforms. Software such as text-to-speech, word prediction, and voice 

recognition, as well as smart devices such as laptop computers and tablet devices provide many 

benefits for students with disabilities in a variety of subject areas, however, high-tech devices 

like these typically require some training to be accessed sufficiently. 

 

Providing students with a variety of assistive technology options does not necessarily have to be 

complicated or expensive. No-, low-, mid- and high-tech tools can work to support a diverse 

range of strengths and needs that not only span the curriculum, but social, emotional, and 

behavior needs of students with and without disabilities and across all grade levels.  

 

Below is a table with some examples of what might be considered a technology UDL-aligned 

strategy for each principle. 

 

 No- or Low-Tech Assistive 

Technology 

Mid- to High-Tech Assistive 

Technology 

Multiple Means of 

Engagement 
Visual activity schedules—sets 

of pictures used to depict a 

sequence of events (Pierce et al., 

2013) 

Timers—improves on-task 

behaviors and helps students 

transition to the next activity 

Flexible seating options—

promotes independence and 

permits students to move 

throughout the day increasing 

time on task 

Virtual manipulatives— 

maintains student engagement by 

optimizing the relevance, value, 

and authenticity of the learning 

experience 

Photomath—mobile app that 

utilizes a camera on a phone or 

tablet to recognize a 

mathematical equation and 

display step-by-step solutions 

Khan Academy—free online 

library of instructional videos 

and content that students can 

watch to reinforce a concept 
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 No- or Low-Tech Assistive 

Technology 

Mid- to High-Tech Assistive 

Technology 

Multiple Means of 

Representation 
Highlighting tape—makes it 

easier for students focus, read, 

and not become overwhelmed by 

large amounts of text 

Magnifiers—improves access to 

text by increasing font size 

Slant boards—provides an 

ergonomically correct position 

for writing; allows for easier 

visual tracking during reading 

Choice of text formats to 

implement accessible text—

paper books, enlarged print, 

speech to text, and audio books 

Embedded glossaries and 

dictionaries in text—supports 

access to background knowledge 

Read aloud and highlighting 

capability programs (e.g., The 

Kindle app with Whisper 

Sync)—supports students with 

fluency, vocabulary, and 

decoding 

Multiple Means of 

Action and 

Expression 

Graphic organizers—can 

improve learning for students 

across grade levels and content  

Pencil grips—help students with 

fine motor issues grasp their 

pencils correctly 

Raised line paper—offers 

students with fine motor, visual, 

and/or visual-spatial difficulties 

both a tactile and visual approach 

to letter and sentence formation 

Note-taking apps—allows 

students to record and playback 

information as well as note-

taking and sketching options to 

free up working memory 

Speech-to-text apps and 

software—reduce the stress 

associated with transferring 

thoughts and ideas onto paper 

Electronic graphic organizers, 

concept maps, and mind maps—

offer support to any student who 

needs help organizing thoughts 

If you are looking for more technology options to integrate into your lesson plan, the following 

resources are available (as well as others you might find on your own):  

• http://www.autismadventures.com/low-tech-mid-tech-and-high-tech/  

• https://gatfl.gatech.edu/assistive.php  

• https://www.azed.gov/sites/default/files/2018/02/Anderson%2C%20Farkas%2C%20Levi

ngar-Assistive%20technology%20presentation.pptx.pdf?id=5a7e0bb23217e10948af9df9 

 

Illustrative Example 

http://www.autismadventures.com/low-tech-mid-tech-and-high-tech/
https://gatfl.gatech.edu/assistive.php
https://www.azed.gov/sites/default/files/2018/02/Anderson%2C%20Farkas%2C%20Levingar-Assistive%20technology%20presentation.pptx.pdf?id=5a7e0bb23217e10948af9df9
https://www.azed.gov/sites/default/files/2018/02/Anderson%2C%20Farkas%2C%20Levingar-Assistive%20technology%20presentation.pptx.pdf?id=5a7e0bb23217e10948af9df9
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Read the following illustrative example that provides a brief view of how your lesson could 

help support all student learners in planning and implementing science instruction. 

 

While on the playground, a group of third-grade students captured a caterpillar and brought it 

back into the classroom. They were very excited to share what they found with their teacher, Ms. 

Robertson. She told the students how the caterpillar might not survive if it was held in captivity. 

The students proposed making a home for the caterpillar to live in, which led to a discussion on 

building caterpillar and butterfly habitats. Although caterpillars were not part of the third-grade 

curriculum, Mrs. Robertson wanted to promote student inquiry in science and looked through the 

Next Generation Science Standards (2013) to determine where this content might align. She 

found the following standard from the Life Sciences discipline (3-LS4-3): "Construct an 

argument with evidence that in a particular habitat some organisms can survive well, some 

survive less well, and some cannot survive at all; examples of evidence could include needs and 

characteristics of organisms and habitats involved" (NGSS State Leads, 2013).  

 

Before launching into inquiry-based instruction, Mrs. Robertson thought about the professional 

development sessions on the Universally Designed Integrative Supports for Inclusive Practice 

model that her school initiated this year. She knew she needed to design proactive supports into 

flexible and accessible instruction to meet all her students' needs. She thought about the data and 

assessment collected in the past few weeks that helped her evaluate which students might need 

additional support in academic and behavior domains. Two of her students are English Language 

Learners (ELL) and receive instructional assistance from a specialized ELL teacher. One student 

has an IEP for attention deficit hyperactivity disorder and requires specific classroom 

accommodations. Seven students are low performing on standardized mathematics benchmark 

assessments, and five students are low performing on standardized language arts benchmark 

assessments.  

 

Using a four-step process for lesson planning, Mrs. Robertson started by considering how to 

write her objectives broadly to provide numerous choices for her students to achieve the learning 

goals. She then determined some strategies and options for students' learning procedures to be 

open and flexible. She decided it did not matter to the learning goal where students sat during 

their investigations or how they took notes on what they discovered as long as they were on-task 

and engaged in the learning process. Mrs. Robertson reviewed the materials necessary to present 

learning content and materials that would be needed for her students to show what they learned. 

She made sure there were multiple materials in various forms for students to personalize the 

resources they would need to meet their learning goals.  

 

Mrs. Robertson remembered from the training that providing choice was a great way to provide 

intervention and enrichment and promote student engagement. She found several age-appropriate 

websites, checked out a few books from the library, and downloaded an app onto the classroom 

tablets. Students were given the option to work in small groups or by themselves using any 
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available resources to discover information on caterpillars and their needs. The classroom 

computers and tablets had text-to-speech software and a program that highlighted text as it was 

being read aloud to support students with fluency, vocabulary, and decoding. Students could use 

paper or digital graphic organizers and mind maps to make connections and record findings. As 

the last step of planning her lesson, Mrs. Robertson thought about the assessment to provide 

evidence of students meeting the objectives. A big fan of choice boards, Mrs. Robertson 

designed a nine-block list of products that students could choose and create to express their 

knowledge and demonstrate mastery. She strategically differentiated the choice board options to 

meet the needs of all learners, including students with special learning needs. From her 

experience, choice boards were a proactive intervention that fostered student expression, 

increased work completion, and decreased behavioral infractions.  

 

Knowing that technology was a component of the inquiry-based exploration of habitats, Mrs. 

Robertson referred to her notes on this part of the professional development. None of her 

students have any specifically required assistive technologies to be included in the instruction. 

Still, she did want to make sure she was integrating technology appropriately to benefit all 

student learners. Working within her established school community, Mrs. Robertson stopped by 

the technology facilitator's office to inquire about additional technology options that might be 

available for integration into student inquiry. The tech facilitator suggested a few virtual field 

trips offered by Discovery Education that might be applicable.  

 

As Mrs. Robertson facilitated the investigation for the following week, she guided students in 

making a list of the materials they needed to create an ideal habitat for the caterpillar. Students 

researched costs and created a budget for what they would need. They measured and computed 

the area of ground required and then worked in teams to design a garden. While they were 

planning and planting, students placed their caterpillar in a terrarium with milkweed and water to 

be safe and able to survive. During this process, Mrs. Robertson collaborated with the ELL 

teacher, the third-grade instructional coach, and other teachers on her grade level. They discussed 

teaching and learning strategies that would benefit her students receiving targeted support for 

language arts, mathematics, and behavior management.  

 

For the students receiving additional support for language arts, Mrs. Robertson provided lots of 

examples and non-examples verbally, written, pictorially, and real objects to help promote 

comprehension. She created a word wall for appropriate vocabulary discovered through students' 

research efforts and ensured that the words and definitions were in the languages represented in 

her classroom. For the students receiving additional support for mathematics, Mrs. Robertson 

removed emotional barriers in math anxiety by using specific, nonjudgmental, and timely 

feedback. She also modeled concepts using web-based math tools to provide multiple 

representations of the concepts students needed to create the garden. For the student receiving 

behavioral support, Mrs. Robertson continued to use the goal-setting system already in place. 
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She openly discussed challenges and measurable goals with the student throughout the learning 

process and positively reinforced the student’s behavioral expectations.  

 

One morning, the students discovered the caterpillar morphed into a chrysalis and attached itself 

to the terrarium side. Once the habitat was constructed in the garden outside their classroom, the 

students carefully opened the terrarium and placed it there. A few weeks later, they spotted a 

butterfly flying freely around the plants in their garden.  

______________________________________________________________________ 

 

This illustrative example shows how Universal Design for Learning strategies could be used in 

tandem with inquiry-based science learning experiences to not only meet the learning needs of 

all students but provide them with personal evidence that will help them grow and develop in our 

science-infused world. 
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Appendix H 

Preservice Teacher Lesson Plans 

Emma’s Lesson Plan 

UDL Science Lesson Plan 

 

Name: Emma  

Grade: 4th grade 

Topic/Concept: Animal Adaptations (30 minutes) 

 

Materials/Resources: 

● Presentation: Animal Adaptations Slideshow 

● Assistive technology (no tech): Graphic Organizers - 9 per student to create booklet (on 

Powerpoint) 

 

Teaching Behavior Focus:  

● Include guided demonstration 

 

Learning Objectives (measurable): 

● Students will be able to explain what an adaptation is. 

● Students will be able to list different types of adaptations and how they help certain 

animals. 

 

Standards: 

● 4.L.1 - Understand the effects of environmental changes, adaptations and behaviors 

that enable animals (including humans) to survive in changing habitats. 

 

Assessment Plan (How will you know that your students met the objective?): 

● The students will create a booklet with each animal and its adaptation. They will be 

able to use it as a reference throughout the unit. 

 

New Vocabulary: 

● Adaptation 

○ A physical trait that helps in the survival of the species 

○ A slow process that occurs over time so that a species survives in its 

environment 

 

Learner Profiles: 

● ELL (students are provided with graphic organizers, so they are able to focus on the 

important content) 

● ADHD (teachers will circulate the room to make sure everyone is on task/having 

structured learning will keep everyone on task) 

 

UDL-aligned Strategies: 

https://docs.google.com/presentation/d/1xhMj-y_JaoRhFbzjxlePKJxcg9KSCsCrtBRQyiPWN40/edit?usp=sharing
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● Engagement - Turn and talk (students should share their ideas with each other, so that 

they are able to learn from each other) 

● Representation - Graphic organizers (students should fill out their graphic organizers to 

use throughout the unit) 

● Action and Expression - Progress monitoring (teacher should walk around the 

classroom to see if students are keeping up with the slideshow and their work) 

 

Lesson Development (hook, step by step in real time, include questions you will ask in real time, 

closure/revisiting learning objectives):   

● Pass out adaptation graphic organizers  

○ 9 graphic organizers with each animal and sheet with pictures of animals 

● Pull up animal adaptations slideshow 

● Read standard on slide 1 

● Ask students: Do you know what an adaptation is?  

● Go over slide 2 

● Ask students: What do you know about animal’s adaptations? What are some 

examples? (Have students turn and talk with their neighbors to share what they know, 

then bring class back together and have a few students share) 

● Go over slide 3 

● As reviewing slides 4-12: 

○ Go through each slide 

○ Have students find animal that matches one of the ones on the screen and cut 

and glue it in the “picture” box 

○ Have students fill in the animal’s adaptation in the “adaptation” box 

○ Have students figure out if the adaptation is a behavior or physical trait and fill 

it in the “behavior or physical trait” box 

○ Have students pick the reason that explains why that adaptation helps that 

animal and write it in the “reason” box 
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Charlotte’s Lesson Plan 

Lesson Plan  

 

Name: Charlotte  

Grade: 1st  

Topic/Concept: Earth in the Universe: recognizing patterns & features of earth  

 

Materials/Resources: 

- Day and night Venn Diagram  

- Day and night cut outs  

- Lesson slides  

- Day and night book  

 

Learning Objectives (measurable):  

- Students will be able to explain that the movement (rotation) of the earth creates night 

and day.  

- Students will explain the features and patterns of the Earth/Moon/Sun system using a 

venn diagram to identify objects that are seen during the daytime, nighttime, and/or both 

the daytime and nighttime.  

 

 

Standards:  NC Essential Science Standard: 1.E.1: Recognize the features and patterns of the 

Earth/Moon/Sun system as observed from the Earth.  

 

 

Assessment Plan (How will you know that your students met the objective?): 

 

Students will be provided with a venn diagram sort, and will be able to identify objects that they 

can see during the daytime, nighttime, or both!  

 

New Vocabulary: 

- Sun: a star that can only be seen in the sky  

- Moon: Large round object that moves around the earth  

- Earth: The planet that we live on, here we can recognize the features and patterns of the 

Sun, moon, and stars. 

- Movement: is when something/someone moves from one place to another.  

- Pattern: is something that happens over and over again, like day and night. 

 

UDL Learner profiles:  

- English Language Learner: in this class, there is one student who is learning English as a 

second language. To accommodate his ability, I will provide turn and talks to Provide 

Multiple Means of Engagement, fostering collaboration and communication: 

Encourage and support opportunities for peer interaction and support.  

- Autism/ADHD:  

https://docs.google.com/presentation/d/1u9FaLDY3uBXG9fCxkUUzb0B3yzvyhllVm-PganatFMc/edit?usp=sharing
https://www.getepic.com/app/read/14765
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Assistive Technology (AT):  In this lesson plan, I will elicit the uses of timers and a this/then 

chart to support the various learners in my classroom.  

 

 

Note:  A detailed lesson plan is specific enough for another teacher to read and teach 

effectively.  There should not be any question regarding what to do or how to do it. 

 

 

 

Lesson Development (hook, step by step in real time, include questions you will ask in real time, 

closure/revisiting learning objectives):   

 

Launch:  

● Gather students on the carpet. Review the learning objectives (UDL: Provide Multiple 

Means of Action and Expression) and vocabulary for the day.  

● Have students watch the time lapse video embedded in the lesson slides. Have the 

students watch the video a couple of times: once for students to think about what they 

notice, and again for students to think about what they wonder.  

● After students have had time to make observations about the time lapse, direct them to a 

turn and talk (UDL: Provide Multiple Means of Engagement) with no more than two 

other students on the carpet.  

○ Have the students practice starting their sentence by saying, “I noticed that…” 

that is located on the screen (UDL: Provide Multiple Means of Action and 

Expression). Remind students that the sentence starter will be on the board if they 

need to see it.  

○ The turn and talk should be two minutes, set a timer. During this time monitor 

student response and ensure that students are saying “I noticed that”  

● After the turn and talk, have the students share their notices and wonders on the class 

notice and wonder sheet (UDL: Provide Multiple Means of Representation: Activate 

or Supply Background Knowledge).  

Explore:  

● Read the day and night text with students.  

● Show Google Earth to the students. Direct students’ attention to how one side of the earth 

is “dark” (nighttime) and the other side is “light” (daytime). Remind students that this is 

because of how the earth moves around the sun, do this by making the connection to the 

text.  

● Tell students that sometimes there are things we can see during the daytime, sometimes 

there are things we can see during the nighttime, and sometimes we can see things both 

during the day and night.  

● Ask students to give examples of things they may have seen at night, during the day, and 

during both the night and day.  

● Introduce the venn diagram to students. Tell students that they are going to categorize the 

items as things they see during the day, night, or both.  

● Students are not going to glue the pieces to their diagram, but to just place the pictures on 

their diagram. Give students three minutes to categorize the objects.  
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● As the students are doing this, provide extra support to students who may need it. Allow 

students to work in pairs if necessary.  

● Monitor student activity, ask questions such as:  

○ “How do you know that this is only seen during day/night/both?” 

○ “Why do you think this? Tell me more!”  

● Probe student thinking by making connections to what was seen during the previous 

activity and read aloud.  

● After three minutes have gone by, ask students to share with their table members what 

they did and why they did it (UDL: Provide Multiple Means of Engagement). Do this 

for three more minutes.  

Discuss:  

● After the timer has gone off, review the answers with the students by sorting the choices 

on the teacher copy of the day and night venn diagram  (UDL: Provide Multiple Means 

of Representation: Activate or Supply Background Knowledge).  

●  As you are reviewing the answers have students share and justify their answers and 

reasoning with the class, asking questions such as:  

■ “How did you know this?”  

■ “Did anyone else think this/something different?”  

● Remind students that sometimes we can see things during the daytime, nighttime, and 

sometimes during both the day and nighttime.  

● Review the vocabulary with the students:  (UDL: Provide Multiple Means of 

Representation: Activate or Supply Background Knowledge).  

○ “The earth is the planet that we live on. It moves around and this is what helps us 

have daytime and nighttime.”  

○ “The sun is a star that can only be seen in the sky, that means that the sun is 

shining on this part of our earth. During the day we can see…”  

○ “During the nighttime, we see the moon, but we can also see the…”  

● Allow for students to glue their choices to their diagrams, and have students to clean their 

areas.  
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Harper’s Lesson Plan 

Guess Who Animal Sounds 

 

Name: Harper 

Grade: Second Grade 

Topic/Concept: Exploring sounds  

 

Materials/Resources: 

- Powerpoint  

- Anchor Chart to record animal data  

- Speakers to play animal sounds  

 

Learning Objectives (measurable): Students will be able to identify which animal belongs to 

which sound based on the sound characteristics of pitch and volume. Students will be able to 

define pitch and volume and explain how they relate to sound.  

 

Standards:  

2. P.1.1 Illustrate how sound is produced by vibrating objects and columns of air. 

2. P.1.2 Summarize the relationship between sound and objects of the body that vibrate – 

eardrum and vocal cords. 

 

Assessment Plan (How will you know that your students met the objective?): Students will 

accurately assign each animal a sound based on sound characteristics and criteria discussed at the 

beginning of the lesson.  

 

Assistive Technology:  

- Anchor chart: Helped accommodate our special needs learners and our ESL learners. 

They were able to maintain pace of work with the rest of the students without being hung 

up on the conventional writing assignment.  

- Flexible seating options: Students were able to sit where they would learn best. This 

includes wobble stools for special needs students, choice in where, and ability to move 

around during the lesson. 

 

Accommodated Learners:  

- ESL learners were accommodated through group work and no independent reading 

requirements.  

- Special needs learners (students with IEPs or tiered instruction) were provided with a 

flexible learning environment with loose expectations of formal classroom instruction. 

ex. seating, share out options, sharing opportunities.  

 

Lesson Development (hook, step by step in real time, include questions you will ask in real time, 

closure/revisiting learning objectives):   

1. Ask the students to choose where they’re going to learn the best and have them relocate 

to their preferred learning area.  
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2. Open the slide show. Have the students recall different characteristics of sound they’ve 

been covering. They should be able to identify different definitions of traits and identify 

different factors that affect sound.  

3. Share with the students that you’re going to be learning about animals and the sounds 

they make. Take out a blank piece of anchor chart paper and write the animals names 

with at least three lines under each (can be written side by side 3x3).  

4. Click through the powerpoint. Read the bio of each animal one at a time. After each 

animal, pause and have the students pick out the key information: pitch, volume, and 

related sound. Write these under each animal.  

5. After the animals are all completed in the anchor chart with the correct information, click 

on an animal sound. Have the students listen twice. After they listen, ask them to define 

its pitch, volume, and related sound. Repeat for each animal.  

6. After all of the animals have been completed, one of two things should happen.  

a. If the animals are incorrect, run through them again and repeat the process. Have 

them really focus on identifying what they think, not what's right. Hide the chart 

if necessary.  

b. If the animals are all correct, have them look at the animals and pick out similar 

characteristics of animals that share the same traits. See what they notice. Try to 

focus on getting them to realize that their sizes can affect sound.  

7. There is no formal assessment. This is a practice session for the students to use what they 

know and apply it forward.  
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Appendix I 

Observation Protocol  

Field notes from observations:  

● Jottings, maps, diagrams, conversations, and observations 

● Memos 

○ Mullings, questions, comments, quirky notes, diary-type entries 

○ Feelings, thoughts, and suppositions of researcher should be separate from field 

notes 

● Draft narrative of observation soon after field note recording 

Information to include in field notes:  

● Setting 

○ Where the observation took place 

○ What the physical setting was like (consider including picture) 

● Human, social environment 

○ Identify people in setting 

○ Characteristics of those present 

● Activities 

○ Content of the intervention 

○ Interactions between preservice teacher, student, AT, UDL strategies, and 

instruction 

○ Description and assessment of quality of intervention/instruction  

● Native language 

● Nonverbal communication 

● Notable non-occurrences  

○ Unanticipated events that might require refocusing or additional evaluation  

Tips for researcher to follow:  

● Taylor & Bogdan (1984) 

○ Be unobtrusive in actions  

○ Keep observations short at first 

○ Be honest, but not too technical or detailed, in explaining to participants what is 

being observed 

● Merriam (1998) 

○ Shift from “wide” to “narrow” angle perspective, focus on single person, activity, 

interaction, and then return to overall situation 

○ Look for key words in conversation  

During breaks in the action, mentally replay remarks and scenes 
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Appendix J 

Preservice Teacher Profile Template  

Academic and Behavioral Needs 

• What student learning needs are present in the preservice teacher’s (PT) classroom? 

o Is the PT aware of what the needs are – do they match up with what their mentor 

teacher (MT) says? 

o Did the selected UDL practices work to address the learning needs? 

▪ What were the perceived supports provided to give inclusive instruction? 

 

Community 

• How do PTs utilize their MT in preparing instruction? 

• What additional support is perceived as necessary by PTs to be successful in supporting all  

student learners? 

• How much does the role of community play in PT experience of planning for and teaching  

science to all student learners? 

 

Curriculum  

• How involved are PTs in science curriculum planning and accessibility?  

o Does this level of involvement affect their ability to plan a successful lesson to support  

all student learners? 

• How familiar with science curriculum are PT at beginning of student teaching year? 

o Is this an indication of teacher preparation program strength or gaps? 

• What is the PT’s understanding of the science curriculum? 

o Does the MT perception of science curriculum influence PT approach to using 

curriculum for instruction? 

• Is the curriculum enacted in a way that is accessible to all student learners? 

• Can the curriculum be modified to meet teacher/student needs? 

 

Instruction 

• What steps did the PT take to plan science instruction? 

• What materials were available?  

• Did the planned instruction match the actual implementation of instruction? 

• What were the perceived take-aways from the lesson (both from the PT and from the PT’s  

perception of student understanding)? 

• Was instruction created by following the curriculum or were modifications made to support all  

student learning needs and/or research requirements made for the lesson? 

 

UDL-aligned Strategies 

• How did the PTs interpret the requirement to include UDL-based strategies? 

• Was it evident in their lesson plan that they referenced the support document and/or resources  

provided? 

• What specific UDL-based strategies were selected and included in the plan / in the lesson? 

o Did each strategy apply to the three UDL principles and was it appropriately employed? 

• What was the PT perspective for how the UDL practices benefited their students - both those  
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with special needs and those without.  

• Would UDL-strategies be used, or would the support document be referenced in the future?  

(Did PTs see the benefit of UDL practice?) 

 

Assistive Technology 

• What does “Assistive technology” (AT) mean to PT? 

• What does “Assistive technology” mean to PT’s MT? 

o Is there an alignment in an understanding of AT between PT and MT? 

o In what ways does this understanding impact how PTs address the inclusion of AT in 

instruction? 

• How is AT utilized in the science lesson planned to support students with learning needs? 

• Does PT perceive the AT support benefits other students in the classroom? 

• Are there any limitations to AT in the science lesson observed? 

• Was AT planned for and used in a way that followed the support document provided to PTs? 

• Was AT support required for all students to use or was there a choice in use? 

• Are there any other challenges or barriers perceived by PTs to using or integrating AT into  

instruction? 

• Is AT viewed as a support that is beneficial only for students with learning needs or for the  

inclusion of all student learners? 

o In what ways does this view impact science instruction? 

 

Reflections 

• Include any “growth” (or lack of) in their ability, knowledge, understanding, perspective, 

opinion, belief, etc. on inclusive instruction 
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Appendix K 

The Preservice Teacher Approach – Within-Case Charts 

Within-Case Synopsis: “The Student Teacher Approach” – The What, Why, and How of Emma 

Knowledge 

Low Uncertain of current science instruction 

Incorrectly defined UDL 

Unable to differentiate UDL from other teaching practices 

Questioned legitimacy of AT supports 

High ESL licensure add-on 

Familiarity with UDL strategies 

Understands UDL is proactive 

Presumptions 

About 

Teaching 

UDL is something every teacher does, without realizing it 

Thinking about the learning needs of all students means “doing UDL” 

Sentiments 

Negative  Overwhelmed by breadth of information in teacher preparation program 

Unhappy with lack of teaching experience 

Thankful for student absence 

Displeased with lack of exposure to UDL 

Positive Glad for mentor’s support during planning 

Appreciative of planning resources 

Comfortable planning science 

Grateful for mentor relationship 

Desire to offer choice in learning supports to students 

Surprised at the level of student engagement during lesson 

Experience 

Less Taught less than three lessons as a senior student-teacher 

Not in the classroom every day 

Little practice working with students who have special learning needs 

Only observed one science lesson 

More Attends grade level planning 

Provided with additional opportunities to teach 

Awareness 

Cognizant Knows the learning needs in classroom 

Perceptive of effective strategies for specific learning needs 

Recognized need for UDL and AT planning resources 

“I just need more work with UDL” 

Purpose 

Teacher-

oriented 

Progress-monitored during lesson to informally self-reflect 

Spent extra time in placement to build student relationships 

Student-

oriented 

Progress-monitored for student success during lesson 

Spent additional time during instruction supporting specific students 

Lowered rigor of lesson “to make it easier” for students to understand 
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Increased student engagement with selected AT supports 

Increased student focus with selected AT supports  

Intended for students to learn from each other 

Ability 

Low No follow-through with lesson plan while teaching 

Gravitated to 1-2 student needs for UDL strategy selection 

High Found most of UDL and AT resource document unnecessary 

Attempts to accommodate students without “targeting” them 

Process 

Preparation Requested available resources from mentor 

Little collaboration for planning with mentor 

Considered learning profiles of students in classroom  

Selected teaching strategies based on one student’s needs 

Reviewed planning resource to find new AT ideas 

Performance (MMoE) “Turn and Talk” 

(MMoR) Graphic Organizer 

(MMoA&E) Progress-monitoring 

(AT) PowerPoint slides 

(AT) Graphic Organizer 

Obstacles 

Learning Unable to attend grade level planning 

Limited access to content as student teacher 

Low mentor teacher involvement in planning lesson 

Inconsistent information on UDL in teacher preparation program 

Confused UDL with other teaching approaches  

No exposure to AT in the classroom 

Teaching Limited teaching experience due to pandemic 

Little experience supporting specific learning needs 

Limited collaboration with mentor on curriculum and instruction 

Low mentor teacher involvement in planning lesson 

Lesson implementation was not consistent with lesson plan 

Low teacher “with-it-ness” during lesson 

Unexpected distractions during lesson 

Unideal learning environment 

Student behavior challenges 

No exposure to AT in classroom 

Little time in schedule designated to science 

Importance placed on subjects other than science 

 

Within-Case Synopsis: “The Student Teacher Approach” – The What, Why, and How of 

Charlotte 

Knowledge 

Low Unable to support different levels of learning 

Incorrectly defined UDL 

Required additional resources for UDL understanding 
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Unclear when explaining UDL in lesson 

Gave limited examples of AT 

High Special Education licensure add-on 

Deep understanding of grade level curriculum  

Understands UDL is proactive 

Aware of multiple levels of AT 

Presumptions 

About 

Teaching 

If a lesson is fun and interactive, it doesn’t need to go in-depth for student 

understanding 

UDL is something every teacher does, without realizing it 

Incorporated “inclusive mindset” from the beginning 

About 

Students 

Students who have a good understanding of concepts don’t need learning 

supports 

Students who are flexible can learn the way someone else needs to learn 

Students who struggle will learn more if the lesson is “fun” 

Sentiments 

Negative  Insecure of teaching ability 

Unphased by student behavior during lesson 

Misunderstood by supervisor during lesson 

Wished for more support during planning 

Apprehensive by AT requirements 

Challenged to use materials for science 

Positive Valued by grade level team 

Glad for mentor’s support during planning 

Comfortable planning science 

Grateful for mentor relationship 

Relieved to have mentor support during lesson 

Relaxed throughout science lesson 

Curious to see how inclusive strategies support students 

Experience 

Less Taught less than three lessons as a senior student-teacher 

Not in the classroom every day 

Little experience with AT supports 

Sporadic exposure to UDL 

More Attends grade level planning 

Included in grade level planning 

Practices and teaches science outside of school 

Additional coursework covered UDL framework 

Awareness 

Unaware Unfamiliar with AT supports 

Cognizant Knows the learning needs in classroom 

Perceptive of effective strategies for specific learning needs 

Knows what activities “won’t work” for students 

Understands benefits of mentor-to-student teacher relationship 

Familiar with pacing of instruction 



 

 

 

221 

Recognized misalignment of standards and objectives in lesson 

Purpose 

Teacher-

oriented 

Actively pursues information to increase teaching ability 

Student-

oriented 

Plans lessons for those who need the most support 

Lowered rigor of lesson “to make it easier” for students to understand 

Selected UDL strategies that benefitted everyone 

Selected AT to support specific student learning needs 

Provided consistency to students by choosing AT that was familiar 

Increased student engagement with selected AT supports 

Intended for students to learn from each other 

Ability 

Low Struggled with lesson planning 

Relies on familiar methods for teaching 

No follow-through with lesson plan while teaching 

Gravitated to 1-2 student needs for UDL strategy selection 

High Incorporates inclusive mindset into instruction 

Does UDL without calling it that 

Assumed autonomy over science lesson planning 

Process 

Preparation Modified pre-existing plan to fit lesson requirements 

Considered how to meet the needs of all students during planning process 

Selected learning supports targeted to specific learners that would also benefit 

others 

Reviewed planning resource to find new AT ideas 

Performance (MMoE) “Turn and Talk” 

(MMoE) Share-outs 

(MMoR) Graphic Organizer 

(MMoR) Venn Diagram Sort 

(MMoR) Clarifying vocabulary 

(MMoA&E) “Notice and Wonder” chart 

(AT) PowerPoint slides 

(AT) “This/Then” visual schedule 

(AT) Sentence Starters 

(AT) Timers 

Obstacles 

Learning Low mentor teacher involvement in planning lesson 

Inexperienced supervisor 

Feedback given is “in one ear and out the other” 

Inconsistent information on UDL in teacher preparation program 

No exposure to AT in the classroom 

Teaching No experience planning or teaching science 

Low mentor teacher involvement in planning lesson 

Constrained by materials available 

Challenged in planning for science content 
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Lesson implementation was not consistent with lesson plan 

Shift in classroom schedule 

Unexpected distractions during lesson 

Student behavior challenges 

No exposure to AT in classroom 

Little time in schedule designated to science 

Importance placed on subjects other than science 

 

Within-Case Synopsis: “The Student Teacher Approach” – The What, Why, and How of Harper 

Knowledge 

Low Incorrectly defined UDL 

Required additional resources for UDL understanding 

Unclear when explaining UDL in lesson 

Questioned legitimacy of AT supports 

High Correctly identified AT 

Aware of multiple levels of AT 

Wide range of AT support examples 

Presumptions 

About 

Teaching 

Force and Motion is “heavy and really in-depth” which is “too much” for 

students 

Educators do not view science as essential 

Views herself as an assistant teacher 

About 

Students 

Students with behavioral needs feel “suffocated” without choice 

ESL students are the most behind  

Students who struggle will learn more if the lesson is “fun” 

Sentiments 

Negative  Unhappy with lack of teaching experience 

Insecure of teaching ability 

Nervous to teach alone 

Challenged to support certain learning needs 

Guilty about not providing a familiar learning support 

Dismissive of unhelpful supervisor feedback 

Wished for more support during planning 

Apprehensive by AT requirements 

Displeased with lack of exposure to UDL 

Hates the perception that science is not important 

Positive Glad for mentor’s support during planning 

Relaxed throughout science lesson 

Confident in teaching ability 

Glad to have mentor feedback 

Appreciates the guidelines of UDL 

Desire to offer choice in learning supports to students 

Experience 

Less Taught less than three lessons as a senior student-teacher 

Not in the classroom every day 
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More Provided with additional opportunities to teach 

Advocates to teach 

Observed STEM projects 

Additional coursework covered AT 

Awareness 

Unaware “I don’t even know when I need help” 

Uninformed about science curriculum 

Uninvolved with instructional planning 

Cognizant Perceptive of effective strategies for specific learning needs 

Knows what activities “won’t work” for students 

Observant of student behaviors 

Considerate of pandemic effects on students’ academic, behavioral, and 

emotional state 

Knows selected AT supports would benefit specific students 

Purpose 

Teacher-

oriented 

Deescalates student behaviors for mentor teacher to be able to continue 

teaching with minimal interruptions 

Student-

oriented 

Students were given choice throughout the lesson to “learn better”   

Selected UDL strategies to support specific learning needs 

Selected AT to support specific student learning needs 

Provided consistency to students by choosing AT that was familiar 

Ability 

Low Struggled with lesson planning 

Unable to support a student with behavioral needs 

Difficulty using UDL strategies 

UDL strategies didn’t support students as planned 

High Attempts to accommodate students without “targeting” them 

Incorporates inclusive mindset into instruction 

Utilizes multiple teaching strategies until one works 

Uses constructive criticism and feedback effectively 

Assumed autonomy over science lesson planning 

Process 

Preparation Little collaboration for planning with mentor 

Modified pre-existing plan to fit lesson requirements 

Considered learning profiles of students in classroom  

Selected learning supports targeted to specific learners that would also benefit 

others 

Selected teaching strategies based on one student’s needs 

Performance (MMoE) Share-outs 

(MMoR) Clarifying vocabulary 

(MMoA&E) Progress-monitoring 

(MMoA&E) “Varied methods of response” 

(AT) PowerPoint slides 

(AT) Flexible seating 

(AT) Anchor chart 
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Obstacles 

Learning Mentor is “hands-off” in coaching approach 

“Written off” as “good enough” 

Inconsistent feedback from supervisor 

Mentor teacher unaware of science instruction 

Unaware of UDL strategies  

Difficulty including AT in lesson plan 

Teaching No experience planning or teaching science 

Low emphasis from school to support ELLs 

Challenged in planning for science content 

Low teacher “with-it-ness” during lesson 

Student behavior challenges 

Low classroom management skills 

Low student engagement 

Difficulty in effectively using AT support 

Little time in schedule designated to science 
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Appendix L 

The Preservice Teacher Approach – Cross-Case Meta-Matrix 

Cross-Case Analysis: The What – Knowledge 

Case Knowledge 

 Low Level High Level 

Emma Unable to differentiate UDL from 

other teaching practices  

 

Uncertain of current science 

instruction 

 

Unclear about AT supports 

 

Elizabeth 

(Emma’s 

Mentor) 

Unclear about AT supports  

Charlotte Uncertain of UDL 

 

Incorrect definition of UDL 

 

Required additional resources for 

UDL 

 

Incorrect application of UDL in lesson 

 

“Didn’t think the strategy would have 

benefitted most students” 

 

Limited examples of AT supports – 

focused on high-tech 

 

Unable to differentiate the content to 

support different levels of learning  

  

Maya 

(Charlotte’s 

Mentor) 

Uncertain of UDL definition  Wide range of AT support examples 

 

Correctly defined AT 

 

Aware of multiple levels of AT 

Harper Incorrectly defined UDL 

 

Unclear when explaining UDL in 

planning 

 

Required additional resources for 

UDL 
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Case Knowledge 

 Low Level High Level 

 

Second-guessed if teaching material 

were considered AT 

Samantha 

(Harper’s 

Mentor) 

 Correctly defined UDL 

 

Cross-Case Analysis: The What – Presumptions 

Case Presumptions 

 About Self About Others 

Emma  When you think about the learning 

needs of all your students, you are 

doing UDL 

 

UDL is something every teacher does, 

even if they don’t realize it 

 

If a UDL activity is in a lesson, it will 

support all students 

 

Graphic organizers “keep students 

doing something”  

Elizabeth 

(Emma’s 

Mentor) 

  

Charlotte Inclusive mindset was incorporated 

into instruction “from the beginning” 

 

 

Most of her students already have a 

good understanding of the concepts 

and don’t need learning options 

 

Her students are flexible and can learn 

the way someone else needs to learn 

 

UDL is something teachers do 

automatically 

 

If a lesson is fun and interactive, it 

doesn’t need to go in-depth for student 

understanding 

 

Students with academic needs learn 

more if the lesson has fun activities 

and exploration opportunities 

Maya UDL is attainable because it’s “always 

in the back of her mind”  

Teachers who are experienced have 

UDL “ingrained in them” 
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Case Presumptions 

 About Self About Others 

(Charlotte’s 

Mentor) 

 

When a teacher is always thinking 

about how students will access and 

process content, they are doing UDL 

Harper Lack of confidence in teaching ability 

 

Views herself as an assistant teacher 

Students with behavioral needs feels 

“suffocated” without choice 

 

Students’ lack of science fluency 

makes introducing a science unit 

difficult 

 

Independent work would hold some 

students back and not allow them to 

participate 

 

ESL students are the most behind and 

require the most focus 

 

Educators do not view science as 

essential 

 

There is nothing wrong with using 

familiar supports because you know 

it’s going to be effective and helpful 

Samantha 

(Harper’s 

Mentor) 

 Students who struggle with other 

subjects can “shine” with science 

because it’s fun 

 

Force and Motion is “heavy and really 

in-depth” which is too much for the 

students 

 

Cross-Case Analysis: The What – Sentiments 

Case Sentiments 

 Negative Positive 

Emma Not enough exposure to UDL 

 

Lost hands-on teaching experience 

during pandemic 

 

Overwhelmed by breadth of 

information in teacher prep program 

 

Thankful for student absence 

Desire to help  

 

Open and supportive mentor-student 

relationship 

 

Appreciation for planning resources 

 

Happy to have the support of her 

mentor  
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Case Sentiments 

 Negative Positive 

 

Resigned about not finishing lesson 

 

“Hectic” teaching science 

 

Astounded with lack of teaching 

experience 

 

Confident in lesson planning 

 

Amazed her students were focused 

 

Liked the choice in AT for increasing 

engagement 

 

Surprised at the level of engagement 

during lesson 

 

Doesn’t feel intrusive during planning 

Elizabeth 

(Emma’s 

Mentor) 

Restricted in other subject areas 

because of scripts and pacing 

Enjoys the freedom of unscripted 

science curriculum 

 

Appreciates student teacher’s presence 

in classroom 

Charlotte Misunderstood by supervisor during 

lesson 

 

Unphased by behavior issues during 

lesson 

 

Apprehension to teach 

 

Unfortunate to not have seen science 

instruction 

 

Wished for more support on science 

lesson plan 

 

Challenged to use materials for 

science  

 

Education around AT is lacking 

 Appreciates inclusion within grade 

level team 

 

Feels valued 

 

Likes science because it’s fun and 

exploratory 

 

Relieved to have mentor support 

during lesson 

 

Glad for mentor’s support during 

planning 

 

Excited to teach inclusive science 

 

Comfortable planning science 

 

Feels advocated for in placement 

 

Grateful for mentor relationship 

 

Relaxed throughout science lesson 

 

Curious to see how UDL strategies 

work to support students 
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Case Sentiments 

 Negative Positive 

Ease in using UDL 

Maya 

(Charlotte’s 

Mentor) 

 Approval of student teacher positively 

receiving feedback 

 

Works well with team 

 

Appreciates having “another co-

teacher” in the room 

Harper Challenged to meet the needs of all 

students 

 

Struggled with implementing UDL 

strategies 

 

Unhelpful supervisor feedback 

 

Disparaged with conversations with 

supervisor 

 

Lack of confidence in teaching 

 

Felt behind when starting student 

teaching 

 

Hates the perception that science isn’t 

important 

 

Nervous to teach alone  

 

Challenging to work with specific 

student needs 

 

Didn’t love the AT selected for the 

lesson 

 

Guilty about not providing a familiar 

support 

 

Stressed by AT requirements 

 

Difficulty meeting students where 

they are 

 

Chose a support out of laziness 

Desire to offer choice to students 

 

Appreciated the guidelines of UDL  

 

Relaxed as lesson progressed 

 

Was “seen” as a teacher during lesson 

by mentor and students 

 

Glad to have mentor feedback  

 

Pleased with mentor support 

 

Doesn’t feel forced to do anything 

 

Confident in her teaching ability 
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Case Sentiments 

 Negative Positive 

Samantha 

(Harper’s 

Mentor) 

Dislikes “scripted” curriculum 

 

Viewed student teacher as an outsider 

at first 

 

Pandemic disrupted student learning 

for too long 

 

 

Cross-Case Analysis: The How – Ability 

Case Ability 

 Low  High  

Emma  Assumed autonomy over planning 

 

Found most of planning resource 

unnecessary 

 

Attempts to accommodate students 

without targeting them 

Elizabeth 

(Emma’s 

Mentor) 

Still learning students 

 

Knowledgeable of science resources 

Charlotte Gravitated to 1-2 student needs for 

UDL 

 

Relies on “tried and true” familiar 

methods 

 

Questioned herself when planning the 

science lesson 

Kept the needs of multiple students in 

mind when designing lesson 

 

Incorporates inclusive mindset into 

instruction  

 

Presumes to be doing UDL, just not 

calling it that 

 

Grade level teachers turn to her for 

teaching advice 

 

Proactive in own learning 

Maya 

(Charlotte’s 

Mentor) 

  

Harper Challenged to use UDL  

 

Flexible seating made teaching harder 

 

UDL strategies didn’t support students 

like she thought 

 

Promotes active participation 

 

Uses constructive criticism and 

feedback to make her teaching better 

 

Didn’t rely on mentor for planning 

science 
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Case Ability 

 Low  High  

Didn’t follow through with lesson plan 

while teaching 

 

Unclearly written UDL strategies in 

lesson plan 

 

Not confident in starting a science unit 

 

Struggled with planning lesson 

 

Unsure how to support a student with 

behavior needs when solo teaching 

 

Tries multiple teaching strategies to 

see what works 

 

Proactive in teaching responsibilities 

Samantha 

(Harper’s 

Mentor) 

 Lessens anxiety over teaching 

 

Assisted student teacher with 

classroom management during lesson  

 

Provides effective feedback on 

teaching practices 

 

 

Cross-Case Analysis: The How – Process 

Case Process 

 Preparation Performance 

Emma Reviewed requirements of lesson 

 

Requested available resources from 

mentor 

 

Considered learning profiles of 

students in classroom 

 

Ensured requirements were written in 

lesson plan 

 

Utilized UDL website for ideas 

 

Selected UDL strategies based on 

learner profiles 

 

Planned lesson as normal and added in 

UDL 

 

“Progress-monitoring” (MMoA&E) 

 

“Graphic organizers” (No-tech AT 

and MMoR) 

- Intended for ADHD, EC, and 

ELL 

 

“Turn and Talk” (MMoE) 

 

PowerPoint presentation 

 

Utilizes ClassDojo for awarding 

behavior points 

 

Little effort made to provide 

additional accommodations 
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Case Process 

 Preparation Performance 

Little collaboration on plan with 

mentor 

 

Modified/differentiated UDL supports 

for specific students’ needs 

Elizabeth 

(Emma’s 

Mentor) 

Discussed lesson placement in unit 

(introducing concepts) 

Assisted with progress monitoring 

during lesson 

Charlotte Considered how to meet the needs of 

all students during planning process 

 

Reviewed planning resource to find 

new AT ideas 

 

Selected supports targeted to specific 

learners that would also benefit others 

 

Modified pre-existing lesson plan to 

fit her needs 

“Turn and Talk” (MMoE) 

- Intended for ELL  

 

Sorting activity (MMoR)  

- Independent, group, discuss 

 

“Notice and Wonder” chart 

(MMoA&E) 

 

“This/Then” visual schedule 

- Intended for “developmental 

delay”  

 

Sentence starters 

 

Provides no-tech AT unprompted 

 

Relies on the familiar 

 

“Timers” (low-tech AT)  

- Intended for autism or ADHD 

 

Opportunities for group discussion 

Maya 

(Charlotte’s 

Mentor) 

Prefers hands-on instruction to “sit 

and get”  

 

Supplements science instruction with 

additional resources 

 

Preps more to support some students 

Assisted with emotional support for 

several students during lesson 
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Case Process 

 Preparation Performance 

Harper Considered learning profiles of 

students in classroom 

 

Set goals for students using UDL 

strategies 

 

Selected supports targeted to specific 

learners that would also benefit others 

 

Selected teaching strategies based on 

one students’ needs 

 

Planned on “loose expectations”  

 

Modified pre-existing lesson plan to 

fit her needs 

 

Little collaboration on plan with 

mentor 

“Clarifying vocabulary” (MMoR) 

- Not in plan or lesson 

 

“Varied methods of response” 

(MMoA&E) 

- Opportunities to “share out” 

 

Expectations of behavior matched 

reality 

 

“Flexible seating” (no-tech AT) 

 

Informal progress monitoring 

 

“Anchor chart” (no-tech AT) 

- Intended for ESL 

 

Samantha 

(Harper’s 

Mentor) 

Discussed lesson placement in unit 

(unit conclusion) 

 

Provided minimal feedback on lesson 

plan 

Assisted with classroom management 

during lesson 

 

Cross-Case Analysis: The How – Obstacles 

Case Obstacles 

 Mental Physical 

Emma Confused UDL with other teaching 

approaches 

 

Teacher preparation program doesn’t 

explain or cover UDL 

 

Little experience supporting specific 

learning needs 

 

Importance placed on subjects other 

than science 

 

Unrealistic lesson plans (plan did not 

match implementation) 

 

Rushing through content 

 

Low mentor teacher involvement in 

planning lesson 

 

Little time designated to science 

 

Unexpected interruptions 

 

Unideal learning environment 

 

Behavior challenges 

 

Limited access to content as a student 

teacher 
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Case Obstacles 

 Mental Physical 

Did not use planned support during 

lesson  

 

Limited teaching experience due to 

pandemic 

 

Virtual learning made understanding 

UDL more difficult 

 

Unable to attend team planning 

 

Limited collaboration with mentor on 

curriculum and instruction 

 

Premade lessons in misalignment with 

standards 

 

Unable to attend placement more than 

once a week 

 

No exposure to AT in classroom 

Elizabeth 

(Emma’s 

Mentor) 

Pandemic affecting social and 

emotional development of students 

Limited resources and materials for 

science 

 

Small amount of time designed in 

schedule to teach science 

 

Time of day science is scheduled 

Charlotte Hesitant to put UDL into definition 

 

Feedback given is “in one ear and out 

the other” 

 

Inconsistent presentation on UDL in 

teacher preparation program 

 

A fun and interactive lesson (over 

depth) is fine for understanding 

 

Little belief in UDL selected to 

support all students 

 

Unrealistic lesson plans (plan did not 

match implementation) 

 

No experience planning or teaching 

science  

 

Challenged with planning science 

 

Relies on what is familiar 

 

UDL is talked about but not practiced 

 

Behavioral challenges during lesson 

 

Unexpected distractions during lesson 

 

Shift in schedule 

 

Low mentor teacher involvement in 

planning lesson 

 

No exposure to AT in classroom 

 

Constrained by materials available 
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Case Obstacles 

 Mental Physical 

Low teacher “with-it-ness” during 

lesson 

 

Inexperienced supervisor 

 

Pandemic affecting social and 

emotional development of students 

Maya 

(Charlotte’s 

Mentor) 

Questioned her definition of UDL 

 

Students are academically behind 

Temporary learning environment 

Harper “I don’t know” about UDL strategies 

 

Inactive mentor teacher support for 

understanding the curriculum  

 

Missed “key concepts” needed for 

teaching 

 

Classroom management skills 

 

Inability to effectively use AT support 

 

Low teacher “with-it-ness” during 

lesson  

 

Challenged with planning science 

 

No experience planning or teaching 

science 

 

Inability to connect with specific 

students  

 

Low emphasis from school to support 

ELLs 

 

Inconsistent feedback on lessons from 

supervisor 

 

“Written off” as “good enough”  

 

Mentor is “hands-off” in coaching 

approach 

 

Difficulty including AT in lesson 

 

Low expectations for classroom 

behavior set by mentor 

 

Behavior challenges during lesson 

 

Low student engagement  
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Case Obstacles 

 Mental Physical 

Science is viewed as unimportant and 

not valued 

 

Mentor teacher unaware of science 

instruction 

 

Viewed as an “outsider”  

 

Students are academically behind and 

need learning modifications 

Samantha 

(Harper’s 

Mentor) 

Not ready to “let go” of classroom 

 

Students are academically behind 

because of pandemic 

Scripted curriculum 

 

Cross-Case Analysis: The Why – Experience 

Case Experience 

 Less More 

Emma Only taught two lessons “officially” 

 

Little practice working with students 

who have special needs 

 

Only observed class learn about moon 

phases 

 

Not in the classroom every day 

Multiple opportunities to practice 

teaching in low-stakes environment 

 

Attends grade level planning  

 

Hears different teaching perspectives 

and approaches in planning 

Elizabeth 

(Emma’s 

Mentor) 

  

Charlotte Sporadic exposure to UDL 

 

Little experience with AT supports 

Attends grade level planning 

 

Recent exploration of UDL resources 

 

Additional coursework covered UDL 

framework 

 

Practices science at home 

 

Middle school science tutor 

 

Included in grade level planning 

Maya  Taught in an inclusion classroom  
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Case Experience 

 Less More 

(Charlotte’s 

Mentor) 

“Proactively teaches” 

Harper  

 

Provided with additional opportunities 

to teach 

 

Advocates to teach 

 

Observed STEM projects 

 

Additional coursework covered AT   

Samantha 

(Harper’s 

Mentor) 

No experience with UDL  

 

Cross-Case Analysis: The Why – Awareness 

Case Awareness 

 Unaware Cognizant 

Emma  “I just need more work with UDL”  

 

Knows the learning needs in 

classroom 

 

Recognized need for lesson planning 

resource 

 

Perceptive of effective strategies for 

learning needs in classroom 

Elizabeth 

(Emma’s 

Mentor) 

Not observing during lesson  

Charlotte  Unfamiliar with AT supports  Knows the learning needs in 

classroom 

 

Perceptive of effective strategies for 

learning needs in classroom 

 

Knows what activities won’t work  

 

Familiar with pacing of instruction 

 

Understands benefits of mentor-to-

student teacher relationship 
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Case Awareness 

 Unaware Cognizant 

Recognized misalignment of standards 

and learning objectives in lesson 

Maya 

(Charlotte’s 

Mentor) 

 Noticed behavior issue during lesson 

 

Understands benefits of mentor-to-

student teacher relationship 

 

Knows the learning needs in 

classroom 

 

Perceptive of effective strategies for 

learning needs in classroom 

Harper “I don’t even know when I need help” 

 

Uninformed of science curriculum  

 

Uninvolved with instruction 

preparation 

Perceptive of effective strategies for 

learning needs in classroom 

 

Observant of student behaviors  

 

Knew selected AT would be beneficial 

to specific students 

 

Knows what activities won’t work  

 

Considerate of pandemic effects on 

students’ current academic, 

behavioral, and emotional state 

Samantha 

(Harper’s 

Mentor) 

  

 

Cross-Case Analysis: The Why – Purpose 

Case Purpose 

 Teacher-oriented Student-oriented 

Emma Clearly indicated supports selected in 

lesson plan 

 

Progress-monitored to informally self-

reflect during lesson  

 

Spent extra time to build student 

relationships 

Progress-monitored for student 

success during lesson 

 

Selected AT for students to use 

throughout science unit 

 

Intended for students to learn from 

each other 

 

Spent additional time supporting 

specific students 
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Case Purpose 

 Teacher-oriented Student-oriented 

Increased student engagement with 

selected AT supports 

 

Increased student focus with selected 

AT supports 

 

Intended for students to “stay on task”  

 

Scaffolded activity to make it “easier” 

for some students to follow 

 

Designed lesson to not “target” 

specific students and their needs 

Elizabeth 

(Emma’s 

Mentor) 

  

Charlotte Prioritizes planning with inclusive 

teaching and learning strategies 

 

Actively pursues information for 

teaching 

 Intended for students to learn from 

each other 

 

Scaffolded activity to make it “easier” 

for some students to communicate 

 

Selected UDL supports that benefitted 

everyone  

 

Plans lessons for those who need the 

most support 

 

Lowered rigor of lesson “to make it 

easier” for students to understand 

 

Selected AT to support specific 

student learning needs 

 

Provided consistency to students by 

choosing AT that was familiar 

Maya 

(Charlotte’s 

Mentor) 

 Helped support students during the 

lesson  

 

Advocates for student teacher to have 

a voice on decisions 

Harper Deescalates behavior issues for 

mentor teacher to continue focusing 

on instruction 

Selected UDL strategies that promotes 

active participation  
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Case Purpose 

 Teacher-oriented Student-oriented 

Increased student engagement with 

selected UDL supports 

 

Selected UDL strategies to support 

specific student learning needs 

 

Intended for students to have “choice” 

throughout the lesson 

 

Designed lesson to not “target” 

specific students and their needs 

 

Selected supports that were familiar 

because they were proven to “work”  

 

Selected AT to support specific 

student learning needs 

Samantha 

(Harper’s 

Mentor) 

Prioritizes planning with inclusive 

teaching and learning strategies 

 

Advocates for student needs to be 

accommodated at district level 

 

Designs instruction to individually 

meet students where they are 
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Appendix M 

The Preservice Teacher Approach – Cross-Case Systematic Comparison 

Knowledge Emma Charlotte Harper 

Low Level 

Uncertain of current science instruction    

Unable to support different levels of learning    

Incorrectly defined UDL    
Unable to differentiate UDL from other teaching practices    

Required additional resources for UDL understanding    
Unclear when explaining UDL in lesson    
Gave limited examples of AT    

Questioned legitimacy of AT supports    
High Level 

ESL licensure add-on    

Special Education licensure add-on    

Deep understanding of grade level curriculum     

Familiarity with UDL strategies    

Understands UDL is proactive    

Correctly identified AT    
Aware of multiple levels of AT    
Wide range of AT support examples    

 

Sentiments Emma Charlotte Harper 

Negative 

Overwhelmed by breadth of information in teacher 

preparation program    

Unhappy with lack of teaching experience    
Insecure of teaching ability    
Nervous to teach alone    
Thankful for student absence    

Challenged to support certain learning needs    
Unphased by student behavior during lesson    

Guilty about not providing a familiar learning support    
Misunderstood by supervisor during lesson    

Dismissive of unhelpful supervisor feedback    
Wished for more support during planning    
Apprehensive by AT requirements    
Displeased with lack of exposure to UDL    
Hates the perception that science is not important    
Challenged to use materials for science    

Positive 

Valued by grade level team    

Glad for mentor’s support during planning    
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Appreciative of planning resources    

Comfortable planning science    

Grateful for mentor relationship    

Relieved to have mentor support during lesson    

Relaxed throughout science lesson    
Confident in teaching ability    
Glad to have mentor feedback    
Appreciates the guidelines of UDL    
Desire to offer choice in learning supports to students    
Surprised at the level of student engagement during lesson    

Curious to see how inclusive strategies support students    

 

Presumptions Emma Charlotte Harper 

About Teaching 

Views herself as an assistant teacher    
Incorporated “inclusive mindset” from the beginning    

Force and Motion is “heavy and really in-depth” which is 

“too much” for students 
   

Educators do not view science as essential    
UDL is something every teacher does, without realizing it    

Thinking about the learning needs of all students means 

“doing UDL”    

If a lesson is fun and interactive, it doesn’t need to go in-

depth for student understanding 

   

About Students 

Students who have a good understanding of concepts don’t 

need learning supports 
   

Students who are flexible can learn the way someone else 

needs to learn 
   

Students with behavioral needs feel “suffocated” without 

choice 
   

ESL students are the most behind     
Students who struggle will learn more if the lesson is “fun”    

 

Ability Emma Charlotte Harper 

Low 

Struggled with lesson planning    
Relies on familiar methods for teaching    

Unable to support a student with behavioral needs    
No follow-through with lesson plan while teaching    

Gravitated to 1-2 student needs for UDL strategy selection    

Difficulty using UDL strategies    
UDL strategies didn’t support students as planned    
High 
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Found most of UDL and AT resource document 

unnecessary    

Attempts to accommodate students without “targeting” 

them    

Incorporates inclusive mindset into instruction    
Does UDL without calling it that    

Utilizes multiple teaching strategies until one works    
Uses constructive criticism and feedback effectively    
Assumed autonomy over science lesson planning    

 

Process Emma Charlotte Harper 

Preparation 

Requested available resources from mentor    

Little collaboration for planning with mentor    
Modified pre-existing plan to fit lesson requirements    
Considered learning profiles of students in classroom     
Considered how to meet the needs of all students during 

planning process 
   

Selected learning supports targeted to specific learners that 

would also benefit others 
   

Selected teaching strategies based on one student’s needs    
Utilized UDL website for teaching ideas     

Reviewed planning resource to find new AT ideas    

Performance 

UDL: Multiple Means of Engagement 

“Turn and Talk”    

Share outs    
UDL: Multiple Means of Representation 

Graphic Organizer    

Venn Diagram Sort     

Clarifying vocabulary    
UDL: Multiple Means of Action and Expression 

Progress-monitoring    
“Notice and Wonder” chart    

“Varied methods of response”     
Assistive Technology supports 

Graphic organizer    

PowerPoint slides    
“This/Then” visual schedule    

Sentence starters    

Timers    

Flexible seating    
Anchor chart    
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Obstacles Emma Charlotte Harper 

Learning 

Unable to attend grade level planning    

Limited access to content as student teacher    

Low mentor teacher involvement in planning lesson    

Mentor is “hands-off” in coaching approach    
“Written off” as “good enough”    
Inconsistent feedback from supervisor    
Inexperienced supervisor    

Feedback given is “in one ear and out the other”    

Mentor teacher unaware of science instruction    
Inconsistent information on UDL in teacher preparation 

program    

Confused UDL with other teaching approaches     

Unaware of UDL strategies     
No exposure to AT in the classroom    

Difficulty including AT in lesson plan    
Teaching 

Limited teaching experience due to pandemic    

No experience planning or teaching science    
Little experience supporting specific learning needs    

Low emphasis from school to support ELLs    
Limited collaboration with mentor on curriculum and 

instruction    

Low mentor teacher involvement in planning lesson    

Constrained by materials available    

Challenged in planning for science content    
Lesson implementation was not consistent with lesson plan    

Low teacher “with-it-ness” during lesson    
Shift in classroom schedule    

Unexpected distractions during lesson    

Unideal learning environment    

Student behavior challenges    
Low classroom management skills    
Low student engagement    
No exposure to AT in classroom    

Difficulty in effectively using AT support    
Little time in schedule designated to science    
Importance placed on subjects other than science    

 

Experience Emma Charlotte Harper 

Less 

Taught less than three lessons as a senior student-teacher    
Not in the classroom every day    
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Little practice working with students who have special 

learning needs    

Little experience with AT supports    

Sporadic exposure to UDL    

Only observed one science lesson    

More 

Attends grade level planning    

Included in grade level planning    

Provided with additional opportunities to teach    
Advocates to teach    
Observed STEM projects    
Practices and teaches science outside of school    

Additional coursework covered UDL framework    

Additional coursework covered AT    
 

Awareness Emma Charlotte Harper 

Unaware 

“I don’t even know when I need help”    
Uninformed about science curriculum    
Uninvolved with instructional planning    
Unfamiliar with AT supports    

Cognizant 

Knows the learning needs in classroom    

Perceptive of effective strategies for specific learning 

needs    

Knows what activities “won’t work” for students    
Observant of student behaviors    
Considerate of pandemic effects on students’ academic, 

behavioral, and emotional state 
   

Understands benefits of mentor-to-student teacher 

relationship 
   

Familiar with pacing of instruction    

Recognized misalignment of standards and objectives in 

lesson 
   

Recognized need for UDL and AT planning resources    

“I just need more work with UDL”    

Knows selected AT supports would benefit specific 

students 
   

 

Purpose Emma Charlotte Harper 

Teacher-oriented 

Progress-monitored during lesson to informally self-reflect    

Spent extra time in placement to build student relationships    

Actively pursues information to increase teaching ability    
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Deescalates student behaviors for mentor teacher to be able 

to continue teaching with minimal interruptions 
   

Student-oriented 

Progress-monitored for student success during lesson    

Spent additional time during instruction supporting 

specific students    

Plans lessons for those who need the most support    

Lowered rigor of lesson “to make it easier” for students to 

understand    

Students were given choice throughout the lesson to “learn 

better”   
   

Selected UDL strategies that benefitted everyone    

Selected UDL strategies to support specific learning needs    
Selected AT to support specific student learning needs    
Provided consistency to students by choosing AT that was 

familiar 
   

Increased student engagement with selected AT supports    

Increased student focus with selected AT supports     

Intended for students to learn from each other    
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Appendix N 

The Preservice Teacher Approach – Visual Display Level Divides 

Category Very 

Low 

Low Medium High 

Knowledge 0-3 4-7 (E7, H7) 8-11 (C9) 12-16 

Sentiments: Positive 0-3 4-7 (E6, C7, H6) 8-11 12-15 

Sentiments: Negative 0-2 3-5 (E4) 6-9 (C6) 10-13 (H10) 

Presumptions: Teacher 0 1-2 (E2) 3-4 (C3, H3) 5-7 

Presumptions: Student 0 (E0) 1-2 3-4 (C3, H3) 5 

Ability 0-2 3-6 (E4) 7-10 (C7, H9) 11-14 

Process: Preparation 0 1-3  4-6 (E5, C4, H5) 7-9 

Process: Performance 0-3 4-7 (E5) 8-11 (C10, H7) 12-15 

Obstacles: Learning 0-2 3-6 (E6, C6, H6) 7-10  11-14 

Obstacles: Teaching 0-4 5-9 (H9)  10-15 (E12, C11)  16-20 

Experience 0-2 3-6 (E6, H6) 7-10 (C8) 11-14 

Awareness 0-3 4-7 (E4, C7) 8-11 (H8) 12-15 

Purpose: Teacher 0 1 (C1, H1)  2-3 (E3) 4 

Purpose: Student 0-1 2-4 (H4) 5-8 (E6, C7) 9-12 
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Appendix O 

Preservice Teacher Consent Form  

 

Title of Study:  Exploring the Intersection of Universal Design for Learning (UDL) and Pre-

Service Teacher Support Systems for the Successful Integration of Assistive Technology in 

Elementary Science Instruction (eIRB # 24380) 

Principal Investigator(s): Laura Romeo, lmmayerc@ncsu.edu, (336)529-1026 

Funding Source: None    

NC State Faculty Point of Contact: James Minogue, jminogu@ncsu.edu, (919)513-3317 

 

 

What are some general things you should know about research studies? 

You are invited to take part in a research study. Your participation in this study is voluntary. You 

have the right to be a part of this study, to choose not to participate, and to stop participating at 

any time without penalty. The purpose of this research study is to gain a better understanding of 

how preservice teachers view Universal Design for Learning (UDL) teaching practices along 

with assistive technology supports to design and implement elementary science instruction. To 

understand this, you will be asked to participate in several informal interview at the beginning 

the study, and to design and implement a short science lesson in your student teaching classroom 

using the UDL framework guidelines provided. 

 

You are not guaranteed any personal benefits from being in this study. Research studies also may 

pose risks to those who participate. You may want to participate in this research because it will 

allow you to reflect on your current knowledge for best science instructional practices. This 

research will also provide you with several opportunities to gain feedback on lesson planning and 

implementation before the submission of licensure requirements for the state of North Carolina. 

You may not want to participate in this research because it will be additional time and effort 

above what is required of your senior-level coursework. You may also not want to participate 

because you will need the consent and support of your mentor teacher for the duration of this 

study. 

 

Specific details about the research in which you are invited to participate are contained below. If 

you do not understand something in this form, please ask the researcher for clarification or more 

information. A copy of this consent form will be provided to you. If, at any time, you have 

questions about your participation in this research, do not hesitate to contact the researcher(s) 

named above or the NC State IRB office. The IRB office’s contact information is listed in the 

What if you have questions about your rights as a research participant? section of this form.  

 

What is the purpose of this study? 

The purpose of the study is to learn more about how senior pre-service teachers perceive the 

practice of Universal Design for Learning (UDL) principles in creating and teaching elementary 

science instruction. Elementary classrooms have a variety of student learners with different 

academic and behavioral needs, requiring the teacher to utilize multiple teaching and learning 

strategies to meet all learner needs. The Universal Design for Learning framework gives 

guidelines that can be used when designing instruction that helps both the teacher and students 

mailto:lmmayerc@ncsu.edu
mailto:jminogu@ncsu.edu
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access instruction no matter the learning level. This study will provide information on how pre-

service teachers work with UDL guidelines in the creation of a science lesson which can further 

indicate the support needed for this type of inclusive teaching practice in the student teaching 

classroom and in the teacher preparation program.  

 

How many people will be in the study? 

There will be four to six student teacher participants in this study. Each student teacher’s mentor 

teacher will also participate in the study.  

 

Am I eligible to be a participant in this study? 

In order to be a participant in this study, you must agree to be in the study, complete two semi- 

structured interviews, design a 30-minute grade-level appropriate science lesson, obtain 

permission 

from your mentor teacher to teach your lesson, and obtain consent from your mentor teacher to 

participate in one semi-structured interview for the study. 

 

You cannot participate in this study if you do not meet the inclusion criteria, you do not want to 

be in 

the study, or if you do not consistently attend your field placement classroom (i.e., you have not 

missed more than a full instructional day in your assigned student teaching placement to date). 

 

What will happen if you take part in the study? 

If you agree to participate in this study, you will be asked to do the following: 

1. Take part in two one-hour virtual, semi-structured interviews with me. 

2. In the first interview, I will ask questions to provide context of your student teaching 

placement, any previous and current teaching experience including lesson planning, 

comfort level and experience with technology and/or assistive technologies, and 

knowledge and understanding of Universal Design for Learning. 

3. Design a 30-minute grade-level appropriate science lesson for whole-group instruction in 

your student teaching classroom. I will provide you with Universal Design for Learning 

guidelines and you will use any additional resources to create a lesson plan you feel 

comfortable implementing whole group in your student teaching classroom. 

4. Teach your science lesson to the whole class during science block. I will ask that you 

keep your lesson to 30 minutes and video record yourself teaching using Zoom. You will 

need to make sure that no student faces are captured in the recording. 

5. Complete a second one-hour, virtual, semi-structured interview with me. In the second 

interview, I will ask you to reflect on the design process of your science lesson and the 

implementation process of the lesson with your students. This will include questions 

about the challenges, barriers, and achievements of including Universal Design for 

Learning principles in instruction, assistive technologies, as well as your thoughts and 

ideas for the continuation of UDL-based teaching and learning practices. 

6. Request your mentor teacher take part in one one-hour virtual, semi-structured interview 

with me.  

a. In the interview with your mentor teacher, I will ask questions about their 

classroom student population including any specific learning and/or behavioral 

needs that are accommodated for, previous teaching experience, current 
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challenges, and barriers to providing science instruction for all student learners, 

assistive technology in use, comfort level and experience with technology and/or 

assistive technologies, and knowledge and understanding of Universal Design for 

Learning. 

 

The total amount of time that you will be participating in this study is three to five hours, based 

on 

the length of time planning your lesson takes. The total amount of time that your mentor teacher 

will be participating in this study is one hour. 

 

Recording and images 

If you want to participate in this research, you must agree to be video recorded. Your student 

teacher must also agree to be video recorded. If you or your student teacher do not agree to be 

video recorded, you cannot participate in this research. 

 

As a part of this research, I would like your consent to video record our interview. A 

transcription service will be used to transcribe the audio from our interview. The transcription 

service will sign a confidentiality statement to protect your identity. 

 

Please initial next to the sentence(s) that you agree to. 

 

______I consent to being video recorded. 

______I do not consent to being video recorded. 
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Risks and benefits 

There are minimal risks associated with participation in this research.  

 

There are no direct benefits to your participation in the research. The indirect benefits are that 

you will learn about teaching and learning principles to create instruction intended to support all 

student learners. You will receive additional opportunities to practice lesson planning using 

research- and evidence-based best teaching and learning strategies and receive feedback through 

informal observation. Your students will be provided with thoughtful, rigorous, and intentionally 

planned science instruction that is designed to meet all learning needs. The education community 

will gain additional insight into pre-service teachers’ thinking as they plan and implement 

science instruction to meet all student learning needs. This study will help teacher educators 

better understand how to support pre-service and practicing teachers. This study also has the 

potential to influence the design of curriculum and/or elementary science resources that deepens 

students’ development of universally designed teaching and learning experiences. 

 

Right to withdraw your participation  

You can stop participating in this study at any time for any reason. To do so, just stop any 

research activity that you are doing or contact the researcher, Laura Romeo at 

lmmayerc@ncsu.edu and (336)529-1026. You can also contact the faculty advisor for this 

research, James Minogue, jminogu@ncsu.edu. If you choose to withdraw your consent and to 

stop participating in this research, you can expect that the researcher(s) will redact your data 

from their data set, securely destroy your data, and prevent future uses of your data for research 

purposes wherever possible. This is possible in some, but not all, cases. 

 

Confidentiality, personal privacy, and data management 

Trust is the foundation of the participant/researcher relationship. Much of that principle of trust 

is tied to keeping your information private and in the manner that I have described to you in this 

form. The information that you share with me will be held in confidence to the fullest extent 

allowed by law.  

 

Protecting your privacy as related to this research is of utmost importance to me. There are very 

rare circumstances related to confidentiality where I may have to share information about you. 

Your information collected in this research study could be reviewed by representatives of the 

University, research sponsors, or government agencies (for example, the FDA) for purposes such 

as quality control or safety. In other cases, I must report instances in which imminent harm could 

come to you or others.  

 

How I manage, protect, and share your data are the principal ways that I protect your personal 

privacy. Data that will be shared with others about you will be de-identified. 

 

De-identified. De-identified data is information that at one time could directly identify you, but 

that I have recorded this data so that your identity is separated from the data. I will have a master 

list with your code and real name that I can use to link to your data.  When the research 

mailto:lmmayerc@ncsu.edu
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concludes, there will be no way your real identity will be linked to the data I publish. 

 

To help maximize the benefits of your participation in this project, by further contributing to 

science and our community, your de-identified information will be stored for future research and 

may be shared with other people without additional consent from you.  

 

Compensation  

For your participation in this study, you will receive your choice of a $25 Amazon or Target gift 

card. You will receive this after you take part in both semi-structured interviews and teaching 

observation. Should you choose to stop participating in this study before completion of the 

teaching observation or second interview, you will not receive any compensation. 

 

What if you are a student? 

Your participation in this study is not a course requirement and your participation, or lack 

thereof, will not affect your class standing or grades. 

 

What if you are an employee? 

Your mentor teacher’s participation in this study is not a requirement of their employment, and 

their participation or lack thereof, will not affect their job. 

 

What if you have questions about this study? 

If you have questions at any time about the study itself or the procedures implemented in this 

study, you may contact the researcher, Laura Romeo at lmmayerc@ncsu.edu and (336)529-1026.  

 

What if you have questions about your rights as a research participant? 

If you feel you have not been treated according to the descriptions in this form, or your rights as 

a participant in research have been violated during this project, you may contact the NC State 

IRB (Institutional Review Board) office. An IRB office helps participants if they have any issues 

regarding research activities. You can contact the NC State University IRB office at IRB-

Director@ncsu.edu, 919-515-8754, or fill out a confidential form online at 

https://research.ncsu.edu/administration/participant-concern-and-complaint-form/ 

 

Consent to participate 

By signing this consent form, I am affirming that I have read and understand the above 

information. All the questions that I had about this research have been answered. I have chosen 

to participate in this study with the understanding that I may stop participating at any time 

without penalty or loss of benefits to which I am otherwise entitled. I am aware that I may 

revoke my consent at any time. 

 

Participant’s printed name _____________________________________________ 

 

Participant's signature ___________________________ Date _________________ 

 

Investigator's signature __________________________ Date _________________ 

mailto:lmmayerc@ncsu.edu
mailto:IRB-Director@ncsu.edu
mailto:IRB-Director@ncsu.edu
https://research.ncsu.edu/administration/compliance/research-compliance/irb/irb-for-participants/#what-if-i-have-a-concern-or-complaint-about-the-research-i-participated-in
https://research.ncsu.edu/administration/participant-concern-and-complaint-form/
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Appendix P 

Mentor Teacher Consent Form  

 

Title of Study:  Exploring the Intersection of Universal Design for Learning (UDL) and Pre-

Service Teacher Support Systems for the Successful Integration of Assistive Technology in 

Elementary Science Instruction (eIRB # 24380) 

Principal Investigator(s): Laura Romeo, lmmayerc@ncsu.edu, (336)529-1026 

Funding Source: None    

NC State Faculty Point of Contact: James Minogue, jminogu@ncsu.edu, (919)513-3317 

 

 

What are some general things you should know about research studies? 

You are invited to take part in a research study. Your participation in this study is voluntary. You 

have the right to be a part of this study, to choose not to participate, and to stop participating at 

any time without penalty. The purpose of this research study is to gain a better understanding of 

how pre-service teachers view Universal Design for Learning (UDL) teaching practices along 

with assistive technology supports to design and implement elementary science instruction. To 

understand this, you will be asked to participate in one informal interview at the beginning the 

study and asked to allow your pre-service teacher the time and space to implement a short, whole 

group science lesson in your classroom.  

 

You are not guaranteed any personal benefits from being in this study. Research studies also may 

pose risks to those who participate. You may want to participate in this research because it will 

allow you to reflect on your current knowledge for best science instructional practices. This 

research will also provide you with several opportunities to further support your pre-service 

teacher in lesson planning practices, should they request your support. You may not want to 

participate in this research because it will be additional time and effort above what is required of 

the mentorship of your senior pre-service teacher.  

 

Specific details about the research in which you are invited to participate are contained below. If 

you do not understand something in this form, please ask the researcher for clarification or more 

information. A copy of this consent form will be provided to you. If, at any time, you have 

questions about your participation in this research, do not hesitate to contact the researcher(s) 

named above or the NC State IRB office. The IRB office’s contact information is listed in the 

What if you have questions about your rights as a research participant? section of this form.  

 

What is the purpose of this study? 

The purpose of the study is to learn more about how senior pre-service teachers perceive the 

practice of Universal Design for Learning (UDL) principles in creating and teaching elementary 

science instruction. Elementary classrooms have a variety of student learners with different 

academic and behavioral needs, requiring the teacher to utilize multiple teaching and learning 

strategies to meet all learner needs. The Universal Design for Learning framework gives 

guidelines that can be used when designing instruction that helps both the teacher and students 

access instruction no matter the learning level. This study will provide information on how pre-

service teachers work with UDL guidelines in the creation of a science lesson which can further 
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indicate the support needed for this type of inclusive teaching practice in the student teaching 

classroom and in the teacher preparation program.  

 

How many people will be in the study? 

There will be four to six student teacher participants in this study. Each student teacher’s mentor 

teacher will also participate in the study.  

 

Am I eligible to be a participant in this study? 

In order to be a participant in this study, you must agree to be in the study, complete one semi-

structured interview, and allow your student teacher to teach their designed science lesson to 

your whole class. 

 

You cannot participate in this study if you do not meet the inclusion criteria or you do not want 

to be in the study. 

 

What will happen if you take part in the study? 

If you agree to participate in this study, you will be asked to do the following: 

1. Take part in one one-hour virtual, semi-structured interview with me.  

2. In the interview, I will ask questions about your classroom student population including 

any specific learning and/or behavioral needs that are accommodated for, previous 

teaching experience, current challenges and barriers to providing science instruction for 

all student learners, assistive technology in use, comfort level and experience with 

technology and/or assistive technologies, and knowledge and understanding of Universal 

Design for Learning.  

3. Allow the time and space for your student teacher to teach their science lesson to the 

whole class during science block. I will ask that student teachers keep their lesson to 30 

minutes and video record only themselves teaching using Zoom. They will make sure no 

student faces are captured in the recording.  

 

The total amount of time that you will be participating in this study is one hour. The total 

amount of time that your student teacher will be required to teach in this study is 30 minutes.  

 

Recording and images 

If you want to participate in this research, you must agree to be video recorded. Your student 

teacher must also agree to be video recorded. If you or your student teacher do not agree to be 

video recorded, you cannot participate in this research. 

 

As a part of this research, I would like your consent to video record our interview. A 

transcription service will be used to transcribe the audio from our interview. The transcription 

service will sign a confidentiality statement to protect your identity. 

 

Please initial next to the sentence(s) that you agree to. 

 

______I consent to being video recorded. 

______I do not consent to being video recorded. 
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Risks and benefits 

There are minimal risks associated with participation in this research.  

 

There are no direct benefits to your participation in the research. The indirect benefits are that 

you will be providing the space for your student teacher to learn about teaching and learning 

principles intended to support all student learners. They will receive additional opportunities to 

practice lesson planning using research- and evidence-based best teaching and learning strategies 

and receive feedback through informal observation. Your students will be provided with 

thoughtful, rigorous, and intentionally planned science instruction that is designed to meet all 

learning needs. The education community will gain additional insight into pre-service teachers’ 

thinking as they plan and implement science instruction to meet all student learning needs. This 

study will help teacher educators better understand how to support pre-service and practicing 

teachers. This study also has the potential to influence the design of curriculum and/or 

elementary science resources that deepens students’ development of universally designed 

teaching and learning experiences.  

 

Right to withdraw your participation  

You can stop participating in this study at any time for any reason. To do so, just stop any 

research activity that you are doing or contact the researcher, Laura Romeo at 

lmmayerc@ncsu.edu and (336)529-1026. You can also contact the faculty advisor for this 

research, James Minogue, jminogu@ncsu.edu. If you choose to withdraw your consent and to 

stop participating in this research, you can expect that the researcher(s) will redact your data 

from their data set, securely destroy your data, and prevent future uses of your data for research 

purposes wherever possible. This is possible in some, but not all, cases. 

 

Confidentiality, personal privacy, and data management 

Trust is the foundation of the participant/researcher relationship. Much of that principle of trust 

is tied to keeping your information private and in the manner that I have described to you in this 

form. The information that you share with me will be held in confidence to the fullest extent 

allowed by law.  

 

Protecting your privacy as related to this research is of utmost importance to me. There are very 

rare circumstances related to confidentiality where I may have to share information about you. 

Your information collected in this research study could be reviewed by representatives of the 

University, research sponsors, or government agencies (for example, the FDA) for purposes such 

as quality control or safety. In other cases, I must report instances in which imminent harm could 

come to you or others.  

 

How I manage, protect, and share your data are the principal ways that I protect your personal 

privacy. Data that will be shared with others about you will be de-identified. 

 

De-identified. De-identified data is information that at one time could directly identify you, but 

that I have recorded this data so that your identity is separated from the data. I will have a master 
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list with your code and real name that I can use to link to your data.  When the research 

concludes, there will be no way your real identity will be linked to the data I publish. 

 

To help maximize the benefits of your participation in this project, by further contributing to 

science and our community, your de-identified information will be stored for future research and 

may be shared with other people without additional consent from you.  

 

Compensation  

For your participation in this study, you will receive your choice of a $25 Amazon or Target 

gift card for your participation in the interview.  

 

What if you are a student? 

Your student teacher’s participation in this study is not a course requirement and their 

participation, or lack thereof, will not affect their class standing or grades.   

 

What if you are an employee? 

Your participation in this study is not a requirement of your employment, and your participation 

or lack thereof, will not affect your job.   

 

What if you have questions about this study? 

If you have questions at any time about the study itself or the procedures implemented in this 

study, you may contact the researcher, Laura Romeo at lmmayerc@ncsu.edu and (336)529-1026.  

 

What if you have questions about your rights as a research participant? 

If you feel you have not been treated according to the descriptions in this form, or your rights as 

a participant in research have been violated during this project, you may contact the NC State 

IRB (Institutional Review Board) office. An IRB office helps participants if they have any issues 

regarding research activities. You can contact the NC State University IRB office at IRB-

Director@ncsu.edu, 919-515-8754, or fill out a confidential form online at 

https://research.ncsu.edu/administration/participant-concern-and-complaint-form/ 

 

Consent to participate 

By signing this consent form, I am affirming that I have read and understand the above 

information. All the questions that I had about this research have been answered. I have chosen 

to participate in this study with the understanding that I may stop participating at any time 

without penalty or loss of benefits to which I am otherwise entitled. I am aware that I may 

revoke my consent at any time. 

 

Participant’s printed name _____________________________________________ 

 

Participant's signature ___________________________ Date _________________ 

 

Investigator's signature __________________________ Date _________________ 
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