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Design & Development Project
Instructional Psychology & Technology, Brigham Young University
2019

Executive Summary
Purpose
The purpose of this project was to create curriculum material for students in the IP&T 372
course that will help them plan lessons that integrate technology and UDL principles to
meet the varied needs of their students. Dr. Royce Kimmons, the client, is the supervising
professor over IP&T 372 and believed that preservice teachers needed to learn how to
plan lessons to accommodate the varied needs of all of their students.
The goal of this design is to model a Universally Designed learning experience for
undergraduate students as they plan their own technology integration lessons using the
principles of Universal Design for Learning. After this unit, students should be able to
write clear lesson goals, plan for learner variability by providing multiple points of access
through flexible methods and materials, and use technology to provide multiple means of
engagement, representation, action and expression to their students.

Background and Justification
UDL
Federal and state guidelines continue to add language directing teachers to differentiate
lesson plans and materials for the needs of their students. The principles of UDL provide
a framework that can assist teachers in proactively planning to do this. UDL locates the
barriers of access to curricular materials within the design of the materials themselves
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rather than blaming a student’s different learning needs. It is the curriculum and the
materials that create barriers to learning, so by designing and incorporating flexible
methods and materials, the barriers in the curriculum can be mitigated or removed. This
is beneficial not only for students with disabilities, but for all students.
Teacher Education
Practicing teachers go through a complex process to plan lessons that meet the needs of
their students. To prepare for this task, pre-service teachers write practice lesson plans
that include accommodations for diverse learners. Often the accommodations are limited
to a few students with identified disabilities while in reality, classrooms are full of
students with variable learning needs which may not be easily met. Differentiation for
individual students can be time consuming, but building flexibility into the lesson plan
reduces the time spent by making plans encompassing the needs of individual students.
Many technology tools and programs have features built in that provide flexible options
for students. It will be important for teachers to be aware of the tools that are available
and how to use them effectively.
Learner Analysis
Students who take IP&T 372 are preparing to become teachers. Classes are composed
of a mix of students studying special education, elementary or early childhood education
and all of the specialty subjects; dance and physical education, English, history, and the
sciences. As most of the majors do not require students to complete courses in a
particular order, we know that students will come with a range of knowledge of and
experience with technology and lesson planning. Some students will be new to their
programs and for others, this will be their last semester before student teaching. To
address this spectrum of experience, this module will be implemented approximately
two-thirds of the way through the semester. It will comprise the second of three lesson
plan assignments using technology integration. This will ensure that students have some
experience with the process and grading requirements for this type of assignment.

Description of the Product
The specific student learning outcomes for this lesson are 1) write a UDL aligned goal, 2)
provide multiple means of engagement, 3) provide multiple means of expression, 4)
provide multiple means of action and expression, and 5) include technology to
differentiate a lesson plan for variable student needs.
The design project consists of the materials needed to develop the knowledge of UDL
principles and to build the skills to apply them in the context of lesson planning for
course instructors and students. The materials include a chapter on UDL and teacher
planning for technology published in an online, open textbook; assignment instructions;
instructor training materials; optional materials for a class activity; and a grading rubric.
Learning is assessed in two ways: 1) a quiz about UDL principles and their application and
2) UDL lesson plans graded according to a rubric.
June 28, 2019
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Design Process and Evolution
Planning
During the initial planning process in June 2018, I met with the client, Dr. Royce Kimmons,
to discuss the needs of his course. He saw a connection between the course emphasis
on technology integration and the principles of Universal Design for Learning and
thought that they could be incorporated into one of the three lesson plan assignments.
He asked for a course module in the same format as the others, consisting of a chapter
published in an online textbook, assignment instructions, and ideas for class instructors
to use during the one or two class periods taken to discuss UDL. The assignment rubric
was created and agreed upon after several years of discussion between departments in
the education school and could not be altered, only added to for assignment specific
requirements. Dr. Kimmons wanted students to leave this course with an accurate
understanding of diversity of students they will teach, having the dispositions and skills
necessary to teach them all effectively.
I moved into the research phase of planning. I sought out someone familiar with the
principles of UDL, finding Dr. Ryan Kellems for the Counseling Psychology and Special
Education (CPSE) department. He served as both an expert reviewer and a valuable
source of information about the content of CPSE courses. Together with Dr. Kellems, we
developed models of teacher decisions during the planning process. Additionally, I
sought input from teachers who had worked with diverse populations. Kevin Johnstun,
previously a teacher in Oklahoma, and Kristine Napper, and TESOL teacher in Oregon,
provided vital insights into the process of planning student centered lessons. Kevin
reviewed models and gave useful feedback into what it takes to be culturally responsive
as a teacher. Kristine described the challenges and benefits of getting to know students
deeply. She is a tireless advocate for using technology to level the playing field for
students with disabilities and those learning English as a second language.

FIgure 1. UDL process brainstorm
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I completed the learner and environmental analysis with two members of the CPSE
department, who shared course material with me from the two special education courses
that all education majors must take. I evaluated course materials relating to UDL and UDL
lesson plans written by students in both courses. Because most of the education majors
allow students to take courses in any order, students coming into IP&T 372 may or may
not have taken the CPSE classes previously. Since this course is the second in a series of
three, I surmised that most students would have taken the first course, which introduces
a wide range of technology programs and tools, either before or concurrently.
As I worked through a review of literature about UDL and undergraduate lesson
planning, I gathered examples of precedents. I found evidence of other universities
asking education majors to use UDL in a similar fashion. At the annual AECT convention
in Kansas City, Missouri, I attended multiple sessions related to UDL and found that other
universities were interested in supporting their own faculty in using UDL principles in
their instruction. These discussions with other researchers and instructors provided ideas
for how to incorporate UDL into my design. I collected a list of websites, articles, blogs,
and tools that were focused on helping teachers create universally designed
environments for their students. CAST, which was instrumental in the development and
promotion of UDL had many helpful resources. The UDL Implementation and Research
Network (UDL-IRN), actively involved in advancing research on UDL implementation, had
recently published an evaluation tool for determining whether a project met certain
standards, which I included in my evaluation plan.
Prototype
Once the research and planning phase was complete, I began work on a prototype of the
module. I drafted a chapter for the online textbook, including visuals, videos, learning
check questions, and a list of resources. I attempted to provide multiple means for
representation of the key points and to structure it so that it would be easy to follow,
concepts building upon each other. With the help of Dr. Kimmons, I added the draft of the
chapter to the online textbook and added interactive elements. Dr. Kimmons assisted
with formatting the chapter and adding a menu. Dr. Kellems reviewed the chapter and
provided suggestions for simplifying the structure and clarifying concepts through adding
an infographic.
While planning the module, it was apparent that some of our students might need help
envisioning a truly a classroom of students with diverse needs. Since one of the first
steps in the lesson planning process was to know their students and pre-service
teachers by definition have not experienced the full responsibility of running a classroom,
I decided to create a group of hypothetical student profiles that could help them plan
more authentically. The students were diverse in race, country of origin, language, ability,
and gender. No ages were implied. There was no requirement to read or reflect upon
these particular profiles in the assignment, but they provided a context for our students
to plan in.
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I created a lesson plan template that included all of the sections required in the
assignment. It was included as an optional resource since students were allowed to use
whichever lesson plan template they used for their major.
Additionally, I added two sections to the lesson plan rubric that assessed the lesson
objective and a reflection summary of UDL principles that each student included. Each
was assigned a value of five points. Following the pattern of the other items on the rubric,
students could earn 0, 3, 4, or 5 points for each item.
UDL
Application

5 points
[Distinguished}

4 points
[Proficient]

3 points
[Basic]

0 points
[Not achieved]

Is the goal or
learning
outcome
written in
accordance
with UDL
principles?

Instructional goal
is universally
designed, and is
suitable for all
members of a
diverse
classroom.

Instructional
goal is suitable
for all members
of a diverse
classroom.

Instructional
goal is
adequate for
most members
of a diverse
classroom.

Instructional
goal includes
the means of
assessment or
creates
obvious
barriers.

Summary of
how UDL
principles
were used in
planning.
How many of
the
checkpoints
were taken
into
consideration
and applied
during the
lesson? Are
the strategies
and
technology
used to
provide
options for all
students?

Summary
describes in
exceptional
detail how the
lesson and
assessment
provide
at least 3 means
of engagement,
representation,
and action/
expression to
optimize
learning for all
students.

Summary
describes how
the lesson and
assessment
provide
at least 2
means of
engagement,
representation,
and action/
expression to
improve
learning for all
students.

Summary
describes in
detail how the
lesson and
assessment
provide
means of
engagement,
representation,
and action/
expression. 1 or
more aspects
are missing.

Summary is
missing or
describes a
lesson or
assessment
that creates
obvious
barriers for
diverse groups
of students.

Figure 2.1. Original Lesson Plan Rubric - UDL Items
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The prototype was implemented in all sections of IP&T 372 in December 2018. While
there was no instructor training on UDL during the prototype phase, Dr. Kimmons and I
did create a lesson plan and materials that instructors had the option to use in their
classes. These materials included an outline of UDL principles and two lesson plans that
could be analyzed and discussed as a class.
I evaluated the prototype through a small survey about the chapter, chapter analytics,
student comments, and lesson plan grades. Results indicated that the chapter was too
long and students did not spend very much time reading it. Results from one of the
learning checks suggested that readers had difficulty writing appropriate goals.
Iteration
Taking the results of the prototype phase into consideration, I made changes to the
design of the products.
In the online chapter, I changed the order of sections to bring the focus immediately to
defining UDL and explaining the planning process. I changed the language of the
planning steps to make them more actionable. I removed some pictures and learning
checks and moved videos from the body of the text to the end to allow for more
continuity while reading and to reduce the cognitive load. The learning checks were not
used by many readers and added length to the chapter. The pictures and videos took up
a lot of visual space on the page. They were meant to illustrate certain points, but
seemed to interrupt the flow of the reading and made the chapter seem longer than it
was. I continued to add resources to the list at the end of the chapter when I found
something that might be helpful. I created an infographic of UDL principles modeled
after a similar visual made by CAST to clarify the relationship of neuroscience to
principles of learning. I also created an interactive version of the UDL guidelines chart on
ThingLink that would serve as a guided tour of the guidelines. This would draw attention
to key features, teach vocabulary, and scaffold students’ first experience with the
guidelines.
I made changes to the module on Canvas. I created a quiz on the chapter. It was only
eight questions, but it covered the basic principles of UDL and application of the
principles in formulating a lesson objective, identifying barriers that students might face,
and identifying technological tools that could help remove them. The purpose of the quiz
was two-fold. Firstly, to provide more motivation for students to engage with the chapter
and resources before the in class lesson. Secondly, to help me evaluate the
effectiveness of the chapter in conveying the key principles.
Another instructor updated the optional lesson plan template. We added that to the
assignment resources. I clarified language in the assignment instructions and adjusted
the goal writing portion of the rubric. After grading the plans during the prototype phase,
I realized that, for our purposes, UDL goal writing was a binary task, either it was right or
it was wrong. I changed the rubric point scale to be either a 0 or a 5. I refined the
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language for the UDL summary in the rubric, adding numbers to make the expectations
for the quantity of checkpoints referenced more explicit.
UDL
Application

5 points
[Distinguished}

Is the goal or
learning
outcome
written in
accordance
with UDL
principles?

Instructional goal is
universally
designed, and is
suitable for all
members of a
diverse classroom.
Does not include
the means or
conditions of
assessment.

Summary of
how UDL
principles
were used in
planning.
How many of
the checkpoints were
taken into
consideration
and applied
during the
lesson? Are
the strategies
and
technology
used to
provide
options for all
students?

Summary
describes in
exceptional detail
how the lesson and
assessment
provide flexibility
and options by
referencing at least
9 checkpoints, 3
from each
guideline, e.g.
means of
engagement,
representation, and
action/ expression.
Summary includes
an explicit
statement of how
the technology is
used to provide
flexibility and
options according
to the UDL
principles or
checkpoints.

4 points
[Proficient]

3 points
[Basic]

0 points
[Not
achieved]
Instructional
goal includes
the means of
assessment
or creates
obvious
barriers.

Summary
describes how
the lesson and
assessment
provide at least
6 means of
engagement,
representation,
and action/
expression to
improve
learning for all
students.
Summary
includes an
explicit
statement of
how the
technology is
used to provide
flexibility and
options
according to
the UDL
principles or
checkpoints.

Summary
describes in
detail how the
lesson and
assessment
provide means
of engagement,
representation,
and action/
expression. 1 or
more aspects
are missing.
Summary
includes an
explicit
statement of
how the
technology is
used to provide
flexibility and
options
according to
the UDL
principles or
checkpoints.

Summary is
missing or
describes a
lesson or
assessment
that creates
obvious
barriers for
diverse
groups of
students.

Figure 2.2. Revised Lesson Plan Rubric
June 28, 2019
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Product Implementation
This design project was implemented during the Winter semester of 2019 in the IP&T 372
course across all sections. We discussed the principles and rationale behind UDL,
expectations for the lesson, examples and non-examples of UDL implementation, and
establish common standards for grading on the rubric. Instructors had a chance to ask
questions. I made my training slide deck available to them to adapt or use in their
lessons.
Due to differences in class schedules, instructors spent either one or two class periods
discussing it. Instructors had the freedom to structure their lecture and class activities
themselves. Some used material from the training slideshow, others did not. Students

Assessment and Evaluation
Student learning was assessed through a chapter quiz and their submitted lesson plan.
Evaluation of the project was done through multiple approaches. 1) Scores from the
lesson plans were collected, analyzed, and compared to the scores from the UDL lesson
plan obtained during the prototype phase. Information about whether technology was
used to meet the variable needs was also collected. 2) Data was collected about the use
of the online chapter through learning checks and analytics built into the platform, such
as length of time spent on the page and whether videos were viewed. 3) Two focus
groups were conducted after the unit was finished to ascertain the effect the instruction
and principles had on students.
After the UDL module had been updated and implemented again with all sections of
IP&T 372 in the Winter semester of 2019, I conducted an evaluation. I conducted focus
groups with six students. They identified positive lessons they learned from the module
as well as lingering concerns about the concept and requirements. Students loved the
focus on planning for the success of all of their students up front. It helped them think
outside the box on how they could meet the needs of different groups of students.
I analyzed chapter data again with Dr. Kimmons. It appeared that a much higher
percentage of students had accessed the chapter during the assignment period. Almost
50 students used the learning checks and around 30 viewed at least one of the videos.
We realized that the type of information collected by the online platform could be
improved to include more specific analytic data such as video scrubbing behavior and
length of time spent watching videos.
I reviewed and analyzed the grades on the lesson plans. There were some errors in
grading, though there were far fewer with those instructors who used the rubric on
Canvas for calculating the grade. For the purposes of my evaluation I corrected those
errors and compared the scores to the scores obtained during the prototype phase.
June 28, 2019
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Dr. Jason McDonald and I completed a statistical analysis of the scores. For the UDL Goal
scores, we calculated a z score for 2 proportional populations. Changes to the rubric for
the UDL Goal score made it difficult to compare directly between semesters. We made
high and low scores for both semesters so that we could compare them. We failed to
reject the null hypothesis that there was a difference in the proportions between the UDL
goal writing in the Fall and Winter semesters.
For the UDL Summary scores we conducted a chi-square test. We rejected the null
hypothesis, that the distribution of scores would be the same in both semesters. This
suggests that the changes to the prototype did have a positive effect on the scores as
there was a higher proportion of scores in the upper range and a lower proportion of
scores in the low range in the Winter semester.

Criteria
Stakeholders for this product include members of the Counseling Psychology and
Special Education (CPSE) department represented by Dr. Ryan Kellems, who supervises
the CPSE sponsored courses for pre-service teachers.
Another set of stakeholders include the other instructors who teach IP&T 372. Most of
them are unfamiliar with the concepts of UDL, yet they will be expected to introduce UDL
to their students and be able to answer questions throughout the process. They need
clear materials and preparation.

Procedures
A combination of formative and summative evaluation procedures were implemented.
During the prototype phase, formative student data was collected and analyzed from the
submitted lesson plans and a short survey about the UDL chapter. We completed an
expert review of the chapter and feedback was implemented prior to the official product
implementation.
After the implementation, summative data was collected and analyzed from the student
submitted lesson plans, chapter quiz, and through two focus groups. We completed a
statistical analysis of the scores for the UDL goals and the UDL summary.

Evidence
Evidence was collected from all sections of IP&T 372 during the Winter semester of 2019.
Each submitted lesson plan was graded with the help of a rubric. Analytic data from the
online UDL chapter including chapter ratings, a heat map, number of views, use of
learning checks, and video views were reviewed. Students completed a chapter
comprehension quiz and the results were analyzed. Two focus groups were conducted
with students in April 2019 and were analyzed for general themes.
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Reflection and Critique
As with all products, this project has emerged with strengths and weaknesses. Relative
strengths include the clarity of the chapter. The students felt it helped them understand
the rationale behind Universal Design for Learning. The chapter also has a large list of
resources related to UDL and technology integration, which could be referenced at
anytime in the future. The instructor training materials were effective enough in
explaining UDL principles that some of the instructors asked for access so that they
could use them in their own lessons with their students. The chapter quiz was at an
appropriate level of difficulty for the student population and contained questions with
discriminating power. It gave students an opportunity to recall and apply UDL principles
and technology integration before they had to do it in their lesson plan.
Other weaknesses of the product include the confusing language used in the instructions
and rubric. In the chapter there was a lack of specific examples of how technology could
be used to address the needs of diverse students in different types of classrooms, (e.g.
science, math, english, elementary, etc.)
A major weakness that I did not anticipate or address sufficiently was the conflict that
some students felt in regards to writing UDL aligned lesson objectives. Students asked
questions during the unit which remained unresolved when I conducted the focus
groups. Other instructors received emails with similar concerns. This concept was so
directly contradictory to what was taught in the special education, elementary, and early
childhood education assessment classes that it caused lasting concern and frankly made
some students lose trust in what we were teaching.
The Next Iteration
With greater time and resources, this module could be iterated on at least once more.
Further clarification to the language of the instructions and rubric are necessary. Instead
of trying to teach and use a specific lexicon, using universally understood language to
clarify any jargon would be appropriate and inline with UDL principles.
For the chapter, perhaps a 30 second video at the beginning of the chapter could be
used to highlight the key features, such as the learning checks, the videos, and the
resource links. Examples of how technology could be used to provide accommodations
and flexible options could be added.
Addressing the inner conflict about how to write an appropriate lesson objective might
take more than one iteration. Asking students to examine and evaluate the philosophical
underpinnings of planning and assessment practices seems like it could take longer than
one or two class periods. For the purpose of this lesson, it might be useful to include in
the teacher training materials specific questions and concerns that students had and
discuss how to address them directly. We cannot change their minds or dictate their
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future practice as teachers, but we can adequately explain what we’re hoping to get
them to understand by writing a lesson objective this way.
The design process I followed was a mash-up of UDL and a more traditional instructional
design approach like ADDIE. Because UDL is not a prescriptive design process, I was
trying to determine a path for myself while also trying to determine a path for my
students to follow, like building a boat while sailing it across the river. I determined that
the process of getting to know my learners and then designing materials for them fit
closely to the ADDIE model, but through the entire process I tried to take UDL principles
into consideration. UDL colored the analysis of learners by guiding me to identify
barriers. During the design and development phases I carefully considered the tools that
I was using for flexibility and accessibility. In the lesson plan I asked our students to write,
they were able to choose which principles of UDL to focus on based on the context of
their lessons and classroom. I did the same. I did not attempt to address every aspect of
UDL in a single module, but focused on the ones that seemed most relevant to the task
at hand.
One thing I learned relates to a well known weakness of ADDIE, that too infrequent
evaluation leaves problems unresolved. Evaluation is key. Frequent evaluation
throughout the stages of design and development is so helpful, even if it is informal and
quick. It is helpful to have trusted partners to act as sounding boards, but don’t shy away
from getting uncomfortable and finding ways to evaluate materials with your real
audience. I never tested the ThingLink with any learners before the final implementation
because it was not part of the prototype. It’s purpose and affordances were virtually
invisible to the readers. User testing and evaluation is important to do throughout the
development process. Although I did have a prototype phase, I didn’t get much feedback
from individual students on the process or materials aside from the chapter survey.
Seeing the insights that came out of the final focus groups showed me the power of user
insights that can guide development. There is a tension between seeking user insight
and knowing that you are placing demands on the time of already burdened students.
Knowing that it was the end of the semester and that students would be facing final
projects deadlines and finals preparation influenced my decision to not conduct any
focus groups or personal interviews. Future designers should consider finding ways to
get helpful feedback from students while also not adding stress or burden. It’s in the
interest of future students that user feedback is collected and implemented to improve
the product, but not taking too much time from current students is in their interest. Doing
a 2-3 minute review of aspects of the product with multiple students might alleviate this
problem. It wouldn’t yield as much depth as a full focus group, but it could add multiple
perspectives and not be a time burden.
This was an attempt to design a module about UDL, using the principles of UDL to guide
the design. This was slightly risky because UDL does not purport to function as an
instructional design process. It does not offer much in the way of “how to’s,” though as
the body of UDL literature continues to grow, best practices and standards will probably
June 28, 2019
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continue to emerge and be refined. For me, it was helpful to reflect on my own
experience going through a similar process that I was designing for my learners. Future
designers should know that attempting to put yourself in the shoes of your learners will
provide insight into potential learning barriers, but clearly, it’s not enough without getting
input from them directly. It’s difficult, if not impossible, to actually walk in their shoes. At
most, you can expect that your perspective will be somewhat skewed from a side angle.
Talking to your learners and getting their feedback throughout the design process is
essential to creating a relevant and effective product.
It’s almost poetic that design processes themselves are subject to iteration and evolution.
That is the nature of design and as tools continue to evolve, Universal Design for
Learning may become so ingrained in our world that it will be as natural to expect them
to be there as it is easy to overlook their absence now.
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Appendix A: Actual Product
Online UDL Chapter:
https://edtechbooks.org/k12handbook/universal_design_for_learning
UDL Chapter Quiz hosted on the course Canvas page:
Quiz Instructions: Take this quiz AFTER reading the assigned chapter on UDL. The quiz
is closed book. The quiz has a mix of matching, short answer, fill-in-the blank, and
multiple choice questions. There is a 35 minute time limit. You may only take this quiz
ONCE.

Figure 3. Quiz questions from Canvas UDL quiz
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UDL Instructor Training

Figure 4. Slides from instructors training
UDL Lesson Plan Instructions

Figure 5. Language from the assignment instructions
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UDL Portion of the Lesson Plan Rubric

Figure 6. UDL portion of the lesson plan rubric

Product Walkthrough
https://youtu.be/sq0Px0AqnEU
June 28, 2019
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Appendix B: Learner Analysis
The learners for this module include undergraduate students at Brigham Young
University, typically education majors enrolled in the IP&T 372 course on technology
integration into K-12 classrooms. Majors include Early Childhood, Elementary, Special
Education, Physical Education, Health, Dance, English or Language Arts, Mathematics,
Biology, Chemistry, Physical Science, History, Social Sciences, and Family and Consumer
Sciences. Students are encouraged to sign up for sections that cluster related majors, but
there is no enforcement so students sign up for sections that work best with their class
and work schedules. Due to individual program cohort schedules, the proportion of
students from each major varies each semester. For instance the Special Education and
Physical Education cohorts are relatively small and have cohorts that move through all
classes together, so one semester might have a high proportion of students from these
majors and the next semester would have none. In other majors such as elementary and
early childhood and all of the secondary subjects (i.e. English, Mathematics, Biology),
students can move through at their own pace.
Once students move into teaching after graduation, they will face challenges in the
classrooms. Expectations and resources for teachers vary between schools, districts, and
states. Principals, department chairs, instructional coaches can impose expectations for
lesson planning. Student populations and needs will also vary by school. Students will
need to be able to adjust to the unpredictable demands of their situations.
The students in IP&T 372 include a cross section of needs including students who
receive various accommodations through the university. Their experience and comfort
levels with technology vary. While this course is one of three IP&T classes required,
students are not required to take them sequentially. Though many spread them out over
a few semesters, others take them concurrently. In IPT 371, students are introduced to
and become proficient with a variety of technology tools, including screencasting,
building a website, video production, and have options to learn about many others such
as image design, photo editing, online quizzes, and other interactive tools. Having taken
IPT 371 either before or concurrently means that students are aware of some
technological tools and how they can amplify and transform learning in the classroom,
but the technology has not been applied conceptually to accommodations of learning
differences.
In IP&T 372, students focus more deeply on concepts involving the practical implications
of technology integration in their teaching. Concepts covered include internet search
capacities and online safety, professional online behavior, finding and participating in
professional learning networks, copyright considerations, computational thinking and
integrating technology tools and management procedures into three lesson plans.
Students can take this class in a face-to-face or fully online format. In IP&T 373, students
are introduced to principles for teaching in a blended and online setting. Because these
June 28, 2019
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classes can be taken at any time and in any order, student’s comfort with and knowledge
of technological tools vary greatly. It is only safe to assume that students are familiar with
the concepts from 372.
Education majors are also required to take one of two classes from the Counseling
Psychology and Special Education department that focus on understanding and meeting
the needs of students with disabilities in the classroom. The principles of Universal
Design for Learning are introduced in these classes and students are asked to write a
lesson plan incorporating the principles, but again, students may take these classes at
any time or in any order. There are some students in IP&T 372 who have taken the CPSE
class already and have some knowledge of UDL, while other students are completely
unfamiliar with the concepts. This impacts the information that is included in the chapter
and what is asked of them in the assessment. This overlap between courses means that
this design needs to be differentiated in some way, focusing on the particular concepts
of UDL that are most pertinent to the theme of IP&T 372, i.e. integration of technology,
while still covering the basic principles.
To get an understanding of how students are currently incorporating UDL principles in
their lessons, from a previous semester’s classes, I reviewed 12 lesson plans of IP&T 372,
six from CPSE 300, and six from CPSE 402. The criteria I used to evaluate these lesson
plans are shown on Table 1.
From this analysis, I found that students in IP&T 372 who may or may not have had UDL
principles introduced explicitly were able to use a lesson plan template of their choice to
provide multiple means of engagement at higher rates, mainly because the assignments
often incorporated group work. They provided multiple means of representation and
action/expression at rates of 25% or less.
It was difficult to ascertain whether students in CPSE 300 intentionally incorporated UDL
principles because they used a template that did not explicitly ask for explanations of
which principles were used and how. From the analysis, their lessons had a lower
percentage of inclusion of multiple means of engagement, representation, and
expression. Students in CPSE 402 used a template that included spaces for all three UDL
guidelines, which seems to have contributed to that classes higher percentages of
explicit inclusion. Even though technology was not discussed or required in the template,
4/6 lesson plans included some form of it to accommodate student needs.
In many of the lesson plans across the classes, multiple means of expression,
representation, and engagement for students were generally built into the
accommodations rather than being incorporated in the lesson itself. For example, they
create alternatives for students in their contingency plans that they could easily make
available to all students.
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UDL Lesson Plan Criteria

IP&T
372

CPSE
300

CPSE
402

Overall

Multiple means of engagement (at least
2)

7/12
58%

2/6
33%

5/6
83%

58%

Multiple means of representation (at
least 2)

3/12
25%

1/6
16%

6/6
100%

42%

Multiple means of action and
expression (at least 2)

2/12
16%

2/6
33%

4/6
66%

33%

Was technology included in the lesson
plan?

12/12
100%

1/6
16%

5/6
83%

67%

Was the lesson objective stated without
defining the means of accomplishing it?

6/12
50%

5/6
83%

4/6
66%

63%

Were accommodations for an individual
or group of students provided?

12/12
100%

5/6
83%

5/6
83%

92%

Did the accommodations use some sort
of technology?

4/12
33%

1/6
16%

4/6
66%

38%

% by class

55%

40%

79%

Table 1. UDL review of lesson plans from three courses
In a brief discussion with a group of students currently enrolled in IP&T 372 about UDL,
about half of them had taken one of the CPSE classes previously and were familiar with
the principles. The other members of the group had not taken the CPSE course and had
no knowledge of what UDL was. After a brief explanation of the concept of designing
lesson plans to be universally accessible, they were asked what information they would
need to have in order to plan such a lesson. They responded with a few questions they
would ask before they began planning:
1. What are the specific needs of my students?
2. What resources are available to me in my classroom in terms of technology,
people, etc?
3. How does the technology enhance the lesson or not?
4. What are the most prominent needs of my students?
5. What approach will best meet the needs?
6. What could I do without access to technology resources?
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When asked about what types of variability they thought they would encounter in their
future students, the group talked about socio-economic status, access to technology at
school, high performers versus students with disabilities, english-language learners, and
social and emotional comfort levels, i.e. how comfortable or willing someone is to share
in a group or in front of the class. This shows some awareness of broad factors that could
affect student performance, but does not show a deep awareness of neurodiversity and
the many different internal factors that can influence student performance.
Implications
Because students can take courses in any order, the design of this curriculum cannot
assume prior knowledge of UDL or familiarity with a wide range of technology tools. This
requires the inclusion of basic background information and clear explanations of the
principles and how they can be applied. The differences in outcomes between students
in CPSE 300 and 404 could be attributed to a variety of things. The main implication
though, is that even students who have taken those classes before may have variable
understanding of UDL and how to apply them with technology in their lesson planning.
The implication is that there needs to be support or models of how technology can be
used to meet the aims of UDL.
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Appendix C: Environmental Analysis
This design project was implemented at Brigham Young University, in the McKay School
of Education, in IP&T 372 - Integrating K-12 Educational Technology 2. This course is part
of a 3 course series required for undergraduate students in education majors and is
hosted on the Canvas LMS. The purpose of IPT 372 is to “help you [the student] develop
knowledge, skills, and dispositions related to the use of technology that will help you to
be a more effective and more productive teacher.” This course is conducted in both
face-to-face and online sections and typically has over 100 students enrolled per
semester.
The client for this project is Dr. Royce Kimmons, the faculty member with responsibility
for the 372 course. His stated goal for this module is that enrolled students will write a
technology infused lesson plan that incorporates UDL principles to increase access and
engagement for all. In addition, course participants should gain an understanding of the
diversity of the students they will encounter and the skills and dispositions needed to
teach them effectively.
Client expectations were ascertained through several face-to-face conversations and
include the development of a module of instruction consisting of a chapter on the
principles of UDL to include in the course online textbook, assignment instructions, and
an activity that can be used in the face to face or online classes during the discussion of
UDL. The expected length of time for this module is one class period of 50 minutes and
about a week to create the lesson plan.
Stakeholders for this product include members of the Counseling Psychology and
Special Education (CPSE) department represented specifically by Dr. Ryan Kellems, who
supervises the CPSE sponsored courses for pre-service teachers. Cade Charlton also
contributed insights as a prior instructor for CPSE 300. These courses incorporate a
lesson on the principles of UDL and require students to write a lesson plan using those
principles. As this module addresses similar principles and since students may encounter
these courses in any order, it is important to include CPSE faculty in the development so
that we do not replicate information or teach contradictory principles, rather it should
address similar concepts and build complementary skills.
Another set of stakeholders include the other instructors who teach IP&T 372. Most of
them are unfamiliar with the concepts of UDL, yet they are expected to introduce UDL to
their students and be able to answer questions throughout the process. After the initial
testing of the lesson materials, most of the teachers expressed some difficulty explaining
the concepts and wished to understand how to teach it more effectively.
Other stakeholders were considered, including school districts, principals, and parents,
but were not ultimately included. While they all have an interest in the outcomes of a
teacher’s lessons, they are rarely, if ever, involved with the actual lesson planning, often
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never even see the plans, and are generally more concerned with the outcomes of the
lesson rather than the planning.
Constraints include the lesson plan assignment rubric, which was developed and agreed
upon by members of multiple departments, and therefore cannot be changed without
significant time and discussion, which is out of the scope of this project. The time limit of
one class period constrains the amount of information that can be introduced and the
focus of the activities during class time. Another constraint is that while entire books and
semester-length courses have been dedicated to the topic of UDL, we address it for only
1-2 class periods.
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Appendix D: Consulting Products/Precedent
The principles of UDL are also taught in CPSE 300 and CPSE 402 at BYU.
Undergraduate education majors must take one of these courses as an introduction to
teaching students with disabilities.
CPSE 300
In CPSE 300, the concept and principles of UDL are addressed in one lecture. The goal
of the lecture is to help students discriminate between the three pillars and to prepare
them to write a lesson plan that incorporates the three UDL guidelines. Topics discussed
include Universal Design in architecture, the three networks in the brain, and application
of the principles through appropriate goal and material selection. Various tools are
introduced that utilize UDL principles, but students do not practice using the tools. UDL
principles are revisited in later lesson plan assignments so that by the end of the course
students will have 3 usable lesson plans.

Figure 7. CPSE 300 Lesson Plan template
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This course gives a basic overview of the underlying rationale and practical principles of
UDL for lesson planning. Though technological tools were introduced, only 1 of the 6
reviewed lesson plans utilized any type of tech at all. This may be due to the fact that
they did not get an opportunity to explore the tools and therefore would not know how to
incorporate them. The provided lesson plan template focuses attention on the specific
needs of one student and of using direct instruction to structure the lesson, but does not
provide any specific support for applying UDL principles.
CPSE 402
In CPSE 402, as in CPSE 300, the principles of UDL are introduced in one lecture. The
history of Universal Design in architecture is used as an anchoring concept, and builds by
introducing the three neural networks in the brain and the corresponding UDL
guidelines. There are four profiles of students with disabilities, including information on
cultural background, home life, behavior, and relevant details on current levels of
performance and goals from an Individualized Education Program (IEP). Students use all
of this information to write a UDL informed lesson plan. One week later, the students are
required to record themselves teaching this lesson and analyze it. The lesson plan
template (Figure ) specifically asks for explanations of how UDL principles were
incorporated, as well as how the needs of individual students were met. Additionally, the
assignment description (Figure )lays out clearly how UDL principles should be included
and discussed. The rubric (Figure ) is tied closely to both the assignment description
and template.

Figure 8.1 CPSE 402 Case students
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Figure 8.2 CPSE 402 Lesson Plan Template
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Figure 8.3 CPSE 402 assignment instructions
CPSE 402 Lesson Plan Rubric
The lesson plan rubric contains 4 components: completion of the separate requirements,
alignment of the goal with state standards, appropriateness of UDL strategies for age
and grade level of students, and overall quality of the response based on readings and
other material. Each component on the rubric is graded between 2 and 5 points.
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Figure 8.4.1. CPSE 402 Lesson Plan Rubric
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Figure 8.4.2. CPSE 402 Lesson Plan Rubric
Students using these materials had a much higher rate of explicit inclusion of all 3 UDL
guidelines. This implies that scaffolding in the instructional materials may help increase
student thinking about and incorporation of UDL principles in their lesson plans.
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HGSE T-560
David Rose, an early pioneer in UDL, taught a graduate-level course on UDL at the
Harvard Graduate School of Education. Much of the course work focused on building
deep understanding of neurodiversity among people, the diverse ways in which learning
occurs in the brain, and how the UDL principles can foster activation in the recognition,
strategic, and affective neural networks.
Course materials from the 2010 version of the course include powerpoints and lesson
plan rubrics. The materials likely changed over the ensuing years, but the rubric provides
an example of what an expert would be looking for in a UDL lesson plan. This plan also
required the use of technology to design a media presentation or activity that provided
options for students in engagement, representation, and expression. The four main
components include the instructional goal, the media and materials created, the method
of assessment, and general organization and presentation. Each component earned
between 0-3 points.

Figure 9. T560 Lesson Plan Rubric
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University of Tennessee Knoxville: Implementing Universal Design for Learning on
Canvas
Eric Moore created this course as a resource for post-secondary instructors who teach
using the Canvas platform. Since it is designed for teachers using the same platform that
is used in IPT 372, it provides some helpful information for me as I design using UDL
myself. Figure 10 gives a breakdown of different barriers that online, higher education
students might encounter with links to the lesson that would address this barrier as well
as connection to an appropriate UDL guideline. A chart similar to this could be useful for
pre-service teachers who might not be aware of the different barriers their diverse
student population might face, or what guidelines or strategies might help remove the
barriers.

Figure 10. University of Tennessee Knoxville job aid
June 28, 2019

31

Figure 11. UTK example of offering multiple means of representation in Canvas
George Mason Asynchronous online course
Anya Enemova reports the results of a study involving practicing and pre-service
educators enrolled in a 3-credit course on UDL. She includes a list of UDL strategies
used in the course creation to make it flexible and accessible to all students.

FIgure 12. Evmenova’s strategies for a 3-credit asynchronous UDL course
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Appendix E: Content and Task Analysis
Teachers go through a process of analyzing each step of their lesson planning to check
for barriers and plan to address them through flexible options. There are differences in
how experienced teachers plan and how pre-service teachers are taught to plan. Expert
teachers bring their years of experience to the table which may let them instinctively
move through steps in different orders, or even skipping steps.

Figure 13.1. Lesson planning process
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Pre-service teachers need more explicit instruction and scaffolds to guide them through
the process in a logical order. This helps them learn the connection between the pieces.
Figure 13.1 is included as an example of a typical lesson planning workflow for a teacher
who is attuned to the needs of the students. The key decision points and considerations
are identified.

Figure 13.2. How teachers get to know their students
Learning about student characteristics requires conscious effort and planning. Figure 13.2
illustrates some considerations that a teacher might take into account in identifying
possible barriers. This type of information would be considered when activating
knowledge of students before planning begins. It is also an ongoing process throughout
the course of a teacher’s time with a student. This figure is included because knowing
students well is a primary way for a teacher to identify potential barriers for individuals,
which is helpful in planning to remove them from the curriculum.
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Figure 13.3. How teachers might decide on content
Figure 13.3 shows some considerations that a teacher might take into account when
planning the content and pedagogical approach of their lesson. Considerations cover
student and teacher needs and preferences, levels of depth, tools and materials, and the
potential social impact of an approach. This figure is included to represent the complexity
of decisions a teacher must make when planning a lesson and creating a class culture.
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Figure 13.4. How teachers might consider delivery of content
In planning, teachers must consider how to deliver the content of their lessons, how to
recruit interest and engagement, which pedagogical approach is most appropriate and
how to build independent learners. Figure 13.4 is related to the consideration a teacher
must give on how to present the content, visually, aurally, through media, etc and how to
engage their learners with the material.

Figure 13.5. Consider the student action
Teachers must consider what part the students will play in any given lesson, what action
will they take to participate and show their learning. A more philosophical consideration
of how much control or freedom a teacher maintains in determining the form of the
desired learning artifact. Historically the form of the outcome is prescribed, but in UDL,
providing flexibility and options in this area area is encouraged.
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Appendix F: Annotated Bibliography
Principles of UDL
UDL Guidelines: udlguidelines.cast.org (2018)
Summary:  This is the core site for the basic UDL principles. It includes detailed
descriptions of the purposes behind the three guidelines and the checkpoints contained
within each. The checkpoints can be viewed in greater detail with examples to help
learners understand how each might be applied. This site is essential for teachers to
know about and be familiar as they seek to implement the principles.
Teaching Every Student in the Digital Age: Universal Design for Learning (2002)
David H. Rose, Ann Meyer
Summary: This book was an early publication making the case for the need for UDL. It
references the foundational supporting research from neuroscience and provides areas
for practical application. Though the concepts of UDL have evolved slightly over the
years, the argument and justification for the existence of UDL is essentially the same.
Universal Design for Learning in Pre-K to Grade 12 Classrooms: A Systematic Review
of Research
Min Wook Oka, Kavita Rao, Brian R. Bryant, and Dennis McDougall
Summary: In this review of 13 published studies on UDL implementation in the K-12
setting, the efficacy of UDL-based instruction was examined. Effect sizes across the
studies were quite varied, however it was found to be effective in addressing learner
variability to increase access to curricular content, but found weak effects on social
outcomes. Overall, the studies reviewed suggest that UDL has the potential to help
teachers meet the variable academic needs of all students, but emphasized the point
that UDL can be implemented in many ways and to different degrees. They believe that
UDL-based practices hold promise for diverse learners, but realize that teachers need
training over time to effectively understand and implement elements of UDL into their
practice. This provides support for the idea that including UDL in pre-service teacher
training is an important first step, and that addressing it in several classes will help build
knowledge over time.
Section Summary: The principles of Universal Design for Learning include the idea that
all learners come with predictable variability, that it the design of curriculum and
materials that create barriers for students to access the knowledge and skills being
taught, and that these barriers can be removed by including multiple means of
engagement, representation, action and expression.
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UDL Inclusion in Teacher Preparation Courses
Transforming Universal Design for Learning in Early Childhood Teacher Education
from College Classroom to Early Childhood Classroom
Mary Ellen MCGuire-Schwartz, Janet S. Arndt
Summary:This article shares two research studies done with pre-service early childhood
majors during their practicum experiences, with the goal that teachers will be more able
to address the needs of a diverse, multicultural student body. In one study, participants
used action research to identify a problem, research and design an intervention based
on UDL principles that was implemented in the classroom. In the second study,
participants observed a group of students and designed and implemented lessons based
on those observations. Both groups grew in their understanding of UDL and their
confidence in their ability to meet the varied needs of their future students.
Improved Lesson Planning With Universal Design for Learning (UDL)
Susan Joan Courey, Phyllis Tappe, Jody Siker, and Pam LePage
Summary: Researchers asked teacher candidates to write three lesson plans using a
provided lesson plan template, which highlighted the key stages of lesson planning.
Participants were trained through a 3 hour training module. Results between pre and
post test lesson plans suggest that the training was effective at teaching UDL principles
and helping teacher candidates incorporate the principles. This provided support for the
idea that teacher candidates can become familiar with and apply UDL principles with
even a few hours of training.
Effects of Training in Universal Design for Learning on Lesson Plan Development
Fred Spooner, Joshua N. Baker, Amber A. Harris, Lynn Ahlgrim-Delzell, and Diane M.
Browder
Summary: Pre-service teachers can gain the information and skills needed to begin to
incorporate UDL principles in their lesson planning with only 1 hour of well designed
instruction and practice. This was an early study on UDL incorporation into lesson
planning, specifically showing that even 1 hour of training can produce results where it
was previously felt that new knowledge would take extensive training for
implementation. This gives me confidence that even one class period focused on UDL
principles can have an impact on the way pre-service teachers plan their lessons.
Increase Online Student Retention With Universal Design For Learning
Thomas J. Tobin
Summary: The aim of this article is to provide online course instructors and developers
with practical ideas on how to incorporate UDL principles to meet the needs of an
increasingly diversifying student audience and claims that UDL principles make it more
likely that more of these students will be successful. Five strategies for building an online
course according to UDL principles include building a base of textual information as a
foundation; creating alternative modes of access to the text through audio, text, and
video; providing alternative methods to complete assignments to give students choice;
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breaking up the course content into smaller, logically sequenced pieces; and using tools
that are accessible to students and mobile friendly.
Applying Universal Design for Learning in Online Courses: Pedagogical and Practical
Considerations
Cindy Ann Dell, Thomas F. Dell, Terry L. Blackwell
Summary: Online access to courses and content in higher education does not
automatically remove many of the barriers experienced by students in face to face
classes, so online instructors need to be conscious of ways to use effective pedagogical
practices for students with and without disabilities. It includes ten steps to implementing
UDL in an online classroom, six of which are relevant to this project. These include: (1)
create content first-then design; (2) provide simple and consistent navigation; (6) use
color with care; (7) provide accessible document formats; 8) choose fonts carefully; and
(10) if the content is auditory make it visual, and if it is visual make it auditory.
Section Summary: UDL is beginning to be seen as an important consideration in higher
education, both in teacher preparation programs and in other online or blended classes.
While each version of implementation has some core similarities, they also tend to focus
on different aspects of UDL, based on the individual needs and relevance to the specific
situation.

Pedagogical Approach/Strategy:
Effects of Training in Universal Design for Learning on Lesson Plan Development
Fred Spooner, Joshua N. Baker, Amber A. Harris, Lynn Ahlgrim-Delzell, and Diane M.
Browder
Summary: This article describes an experiment done with 72 graduate and
undergraduate students enrolled in education classes participated in this experiment.
Half of them were exposed to a 1-hour lecture on the three principles of UDL and how to
incorporate them into a lesson plan. Case examples were used, which consisted of
descriptions of students with mild or severe disabilities, a set of curricular standards, and
examples of how instruction could be modified. Participant students also had the
opportunity to come up with their own examples, then worked with the instructor to
create a lesson plan that incorporated all three of the UDL guidelines. The case study
profiles included information about the students interests, strengths, weaknesses and
academic curricular goals. The lesson plan format included an objective, materials,
procedure, guided practice, independent practice and assessment, as well as a section
to describe how they incorporated the UDL guidelines. Several elements of this study
have been incorporated into the design of this project, including providing examples of
student profiles, a 1-hour instructional period, and an optional lesson template that
includes the necessary elements to provide scaffolds to students through the lesson
writing process.
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Design Approach:
Universal Design for Learning in K-12 Educational Settings: A Review of Group
Comparison and Single-subject Intervention Studies (2014)
Yvel C. Crevecoeur, Sarah E. Sorenson, Victor Mayorga, and Adriana P. Gonzalez
Summary: This is a lit review of five published studies that use UDL principles in the
design and implementation of academic interventions. While each study used the
principles toward different intended outcomes, the authors cautiously conclude that
there is support for the incorporation of UDL in the design of instructional practices and
interventions. This article supports the idea of using UDL in conjunction with instructional
design principles.

Evaluation:
UDL Reporting Criteria
Rao, K., Smith, S.J., Edyburn, D., Grima-Farrell, C., Van Horn, G., Yalom-Chamowitz, S.
(2018)
Summary: This is a checklist used to judge research or design claiming to use UDL
principles. I can use the elements on the checklist to guide my own development of my
design. Required elements include information on learner variability, evidence of
intentional design for learner variability with application of UDL principles, and a
description of the implementation, outcomes, and implications.
Effects of Training in Universal Design learning on Lesson Plan Development
Spooner, F., Baker, J. N., Harris, A. A., Ahlgrim-Delzell, L., & Browder, D. M. (2007).
Summary: In this study of the ability of participants to write lesson plans incorporating
UDL principles using quantitative analysis, researchers use a 6-point rubric to evaluate
the inclusion of multiple means of engagement, representation, and action/expression in
each plan. The rubric was applied to lesson plans before and after the UDL training. This
project includes a similar rubric to evaluate growth between the lesson plans written
before and after introducing UDL.

Design Specifications
Specification for the chapter on an open, online textbook include:
● no length or word limit
● less formal academic tone, not heavily dependent on research article citations
● can include figures, graphics, images, videos
● interactive learning checks
● videos must be hosted on YouTube
The assignment specifications:
● Hosted on Canvas
● Lesson plan template
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● Explicit instructions for the assignment.
● Rubric
The class learning activity
● Usable in face-to-face or in a synchronous online class
Teacher resources
● Highlights key concepts
● Consist of no more than 1 page
● Written in outline format to be included with teacher materials on Canvas
UDL Considerations
This section describes how I believe I am incorporating UDL principles into the design of
this project.
Provide Multiple Means of Engagement
UDL Checkpoint

How incorporated into this design

7.1 Optimize individual choice
and autonomy

Students can choose the topic of their lesson. They
can choose to create a new lesson or reuse a
lesson plan written previously. They can use a
pre-made template or use a lesson template that is
familiar to them.

7.2 Optimize relevance, value,
and authenticity

Students can choose the topic of their lesson in
regards to their specific content area.
Realistic student profiles increase relevance of
planning.

8.3 Foster collaboration and
community

Discussion with classmates during the lesson allows
students to share ideas and learn from each other.

8.4 Increase mastery oriented
feedback

Feedback is tied to rubric. Students can update their
lessons based on the feedback.

Provide Multiple Means of Representation
UDL Checkpoint

How incorporated into this design

1.1 Ways to customize the display The chapter is online. It can be read with a screen
of information
reader or downloaded in pdf form.
1.2 Offer alternatives for auditory
information

All videos used include closed captioning.
June 28, 2019

41
1.3 Offer alternatives for visual
information

All chapter images include descriptive explanations.

2.5 Illustrate through multiple
media

Information is presented through text with
supporting graphics, videos, and tables. Supported
by class discussion and presentation slides.

3.1 Activate or supply
background knowledge

Includes historical information about the
development of Universal Design with examples
through video and images. Links provided to
background information on neuroscience. Student
learner profiles provide realistic

3.3 Guide information
processing and visualization

Provide 4 key steps to follow in planning. Interactive
ThingLink guideline provides scaffolded intro to the
UDL guidelines chart.

Provide Multiple Means of Action and Expression
UDL Checkpoint

How incorporated into this design

5.2 Use multiple tools for
construction and composition

Students can use a lesson plan template of their
choice, and are given a template to use if they
desire

5.3 Build fluencies with
graduated levels of support for
practice and performance

Through Canvas, feedback can be differentiated for
the learners, audio, text, or video.

6.2 Support planning and
strategy development

Lesson plan template with all required elements
included for optional use. Detailed rubric included.
Schedule and due dates posted in advance to allow
students to work ahead as they choose.

Table 2. Summary of UDL checkpoints incorporated into the design
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Appendix G: Design Representations/Prototypes
Class Activity Outline
Model lesson plan examined with instructors
Be guided through the process of identifying 4 key elements: writing clear goals,
planning for learner variability, using flexible methods and materials, and timely
progress monitoring.
Practice using these principles in an example, in groups or individually.
Prototype 1 UDL Chapter
http://edtechbooks.org/k12handbook/universal_design_for_learning
Chapter Feedback
One student who took my class completed the chapter survey. The main suggestion for
improvement was to shorten the chapter.

From the data analytics collected from the textbook around 20 people started watching
the first video and around 10 finished it. 14 people did the first learning check. It’s not
possible to know who the chapter users are, but it is likely that only around five people
watched most of the videos. Of the 110 students enrolled in the course, the majority of
the students did not view any.
Dr. Kellems read the chapter and he offered several points of feedback:
1) The main points of UDL are at the end of the chapter and they should be closer to
the beginning of the chapter since they are the focal points. The historical
information can go near the end.
2) The connection of UDL to neuro and cognitive science is long and difficult to
understand. It could be more effectively represented in an infographic as seen in
Figure 14.1.

Figure 14.1 Feedback and Infographic example
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3) Use clear action words in the four steps to planning with UDL

FIgure 14.2. Feedback on chapter titles
4) Make sure the chapter include flexible methods and materials so that students can
know which sections are most important and useful to them rather than expecting
them to read the entire chapter.
The UDL specific additions to the grading rubric were examined by Dr. Kimmons.
Suggested changes were incorporated to the initial rubric used during the prototype test
in December 2018.
Instructor Preparation
Course instructors received an hour of training before teaching the UDL lesson. Topics
covered in the training included UDL principles and rationale, the lesson objective, an
overview of the lesson materials and resources, how to write a goal and summary, the
grading rubric, and technology examples. Instructors had the chance to ask questions
and discuss any concerns.
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Appendix H: Assessment Plan
Quiz
To determine how well students understand the key concepts of UDL, a quiz was
administered through Canvas. The focus of the quiz is on recognizing, understanding,
and applying the principles of goal writing and multiple means of engagement,
representation, action and expression and how technology can be used to provide
flexible options to students. The quiz data was used to help evaluate the effectiveness of
the project materials.
Table of Specifications
GIO - Find and integrate domain-specific technologies to support teaching and learning
in their classrooms (UAR R277-504-5.C.3.b)
Lesson SLO

Remember Understand Apply Analyze

Create

=

Write a UDL
aligned goal

1

Provide
1
multiple means
of engagement

1

2

Provide
1
multiple means
of
representation

1

2

Provide
1
multiple means
of action and
expression

1

2

Include
technology to
differentiate for
variable
student needs

1

Evaluate

2

2

2

Table 3. Assessment table of specifications
The table of specification originally had three more application questions, but during the
quiz creation and review, this was adjusted to be more appropriate level of difficulty for
undergraduate students.
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Lesson Plan
To assess the lesson plans, instructors grade using a 50 point rubric. 10 of those points
are earned based on the application of UDL principles.
5 points
[Distinguished}

4 points
[Proficient]

3 points
[Basic]

0 points
[Not achieved]

Instructional goal is
universally
designed, and is
suitable for all
members of a
diverse classroom.

Instructional goal is
suitable for all
members of a
diverse classroom.

Instructional goal is
adequate for most
members of a
diverse classroom.

Instructional goal
includes the means
of assessment or
creates obvious
barriers.

Summary describes
in exceptional detail
how the lesson and
assessment provide
at least 3 means of
engagement,
representation, and
action/expression
to optimize learning
for all students.

Summary describes
how the lesson and
assessment provide
at least 2 means of
engagement,
representation, and
action/expression
to improve learning
for all students.

Summary describes
in detail how the
lesson and
assessment provide
means of
engagement,
representation, and
action/expression. 1
or more aspects are
missing.

Summary is missing
or describes a
lesson or
assessment that
creates obvious
barriers for diverse
groups of students.

Figure 15. Prototype Grading Rubric
Based on the grades of 110 students from Fall 2018, the average score for writing a UDL
goal was 4.5/5. The average score for the UDL summary was 4.09. There was a great
amount of variance between the scoring of individual instructors, implying that some
instructors did not understand UDL principles or the requirements of the assignment in
enough detail to grade accurately. There was not much benefit derived from having
options for 5, 4, or 3 points in the instructional goals. Only four people received a score
of 3, and three people received a score of 4, of those at least two scores should have
been a zero. I propose that the rubric be changed to either a 5 or a 0. It is either written
correctly, or it is not. The nuances between a 5, 4, or 3 currently do not have clear and
discrete differences to make the gradation meaningful. This hopefully made the
expectations more clear for students and the grading more simple for instructors.
A confounding factor from the prototype trial is that the assignment instructions did not
include a bullet point indicating a need for a summary of the UDL principles, although the
rubric did. This could have been confusing for both students and instructors and may
help explain why it was completely missing from several student’s lesson plans.
June 28, 2019

46

My goal was for 100% of the students to be able to write a UDL aligned lesson
outcome/goal statement and for students to include at least two checkpoints from each
UDL principle in their plan. The mean scores of the trial will be reported in the final
version of this document.
The data and design from this course will be shared with the instructors of the CPSE
courses to see if any changes need to be made to better align and improve our approach
to teaching about UDL in the school of education.
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Appendix I: Implementation Plan
The chapter and a version of the in-class lesson were prototyped in the Fall semester of
2018 in all 372 sections. Data was collected through learning checks embedded in the
textbook chapter and the lesson plan rubric. After analysis, necessary changes were
made before the pilot in the Winter 2019 semester.
Training for the instructors of 372 was conducted at our regularly scheduled instructor
planning meeting, or a specially scheduled meeting before the implementation of the
lesson. Training included an introduction to UDL principles, the materials I designed, the
class activity, and the updated rubric.
All sections of the course participated in the pilot. Students were introduced to the
concepts in class with their instructor. Some sections had two weeks to discuss the
incorporation of UDL principles, while other sections, due to a holiday schedule change,
only had one week to learn about UDL before turning in their lesson plan. This was the
second lesson plan assignment of the semester, so students already had received
feedback on one lesson plan and should have been familiar with the expectations and
most of the items on the rubric.
After the prototype cycle, I made changes to the chapter, assignment instructions, rubric,
and lesson plan template, wrote the chapter quiz, and made teacher training materials.
The updated unit was implemented in February 2019.
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Appendix J: Evaluation
Evaluation results were reported to the client, Dr. Royce Kimmons, and members of the
advisory committee. To evaluate the effectiveness of the prepared materials for students
to achieve the learning goals, we used the scores determined by the lesson plan rubric.
This data was compared to scores from the previous semester when the prototype was
implemented. I noted whether students used technology to provide differentiation for the
needs of diverse students. This number was compared to the description of the use of
technology for accommodations in the two other lesson plans written prior to and
following the UDL lesson plan.
Analysis of Scores
UDL Summary
The UDL Summary component of the assignment asked students to identify nine UDL
checkpoints used in their lesson plan, three from each column to earn five points. A
score of four points indicates that a student identified between six and eight checkpoints.
A score of three meant a student identified between one and three checkpoints. Broadly
speaking, students were able to identify their use of at least six checkpoints in their
lesson plan.
For the UDL Summary scores we conducted a chi-square test. The chi squared statistic =
29.06 with an associated p value of <.001, which is statistically significant. We can reject
the null hypothesis, that the distribution of scores was independent of the semesters in
which they were generated. This suggests that the unit did have a positive effect on the
scores as there was a higher proportion of scores in the upper range and a lower
proportion of scores in the low range in the winter semester.
UDL Goal
For the UDL Goal scores, we calculated a z score for 2 proportional populations.
Changes to the rubric for the UDL Goal score made it difficult to compare directly
between semesters. We made high and low scores for both semesters so that we could
compare them. Scores of 0 or 3 were considered to be 0 and scores of 4 or 5 were
considered as a 5. The value of z is 1.4686. The value of p is .14156. The result is not
significant at p < .05. We failed to reject the null hypothesis that there was a difference in
the proportions between the UDL goal writing in the Fall and Winter semesters. This
suggests that the changes to the module did not impact students’ ability to write UDL
aligned goals.
Accommodations
74% of students included technology in their description of accommodations for diverse
learners. They used it both to address the needs of a single student or group of students
with a common need and to provide for the needs of a broad range of their future
students. The students who did not include technology in their description of
accommodations may have left it out because they felt it repetitive to discuss in both the
UDL summary and the accommodations for diverse learners. Students who taught
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younger students may not have students who would be using technology independently,
or they simply did not recognize how the use of technology in class could support their
students with diverse needs. Or their use of technology in the class did not afford any
accommodations to students.
Common technologies cited in the accommodations section include voice to text, text to
speech, video captions, and online dictionaries or digital translation tools. Specific tools
such as Google Docs, GetEpic, and Nearpod were used frequently and their built-in
capacity for student choice in representation and expression were cited. As seen in
Table 4, the mean scores for both the UDL summary and UDL goal increased from the
first to second semester. The percentage of students who included a specific technology
in their description of accommodations remained essentially the same.

UDL Lesson Plan Outcomes

Fall
n=116

Winter
n=161

UDL Summary mean score /5

3.47

4.16

UDL Goal mean score /5

4.01

4.36

Technology Integrated into the
Lesson Plan

99%

100%

Description of accommodations
includes technology.

73.5%

74.2%

Table 4. Comparison of means in Fall and Winter semesters
***There was broad variability in instructor grading possibly because of each individual
instructor’s interpretation of the instructions, expectations, and rubric. Some instructors
did not make use of the assignment rubric. In general, most instructors were more
generous in their grading. Where obvious discrepancies were found, adjusted scores
were calculated.
While Table 5 indicates that students included technology in their accommodations at a
lower rate in the last lesson plan of the semester, there are several possible reasons for
this. As the focus of the third lesson plan was computational thinking, many students
introduced collaborative group work to their lessons and in their accommodations
section relied heavily on other student to provide help to diverse learners.
We did note that two students specifically referred to Universal Design in their
accommodations section, stating that they had embedded accommodations and
adaptations into their lesson, going on to describe them.
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Adaptations for Diverse
Learners
Did the description of
adaptations for diverse
learners include technology?

Lesson Plan #1
(Technology
Integration)
56.5%

Lesson Plan #2 Lesson Plan #3
(UDL)
(Computational
Thinking)
74.2%

37.3%

Table 5. Comparison of tech use in three lesson plans over the Winter 2019 semester
Chapter Quiz
Students took a quiz on Canvas about the chapter reading. The quiz had eight
questions, a mix of matching, short answer, fill-in-the blank, and multiple choice. On the
quiz, 84% of students were able to write a UDL aligned goal for their content area. There
are two short answer questions where a scenario was given and students were asked to
identify a potential learning barrier and a technology that could help overcome or
remove that barrier. 94% and 91% of students got full points respectively, which indicates
that they could identify a feasible technological solution to a student’s learning barrier.
The student with the lowest score reported that she was rushing to finish before the
deadline and only responded to multiple choice questions since she did not think she
had time to write any short answers. She was given the option to retake the quiz, but
chose not to.

Figure 16. Chapter quiz results
Chapter Analytics
User feedback on the chapter was collected via a request to rate the chapter. Learning
checks throughout the chapter provided information on how well students applied the
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principles. Chapter analytic data was be collected automatically by the online book
platform and analyzed by Dr. Kimmons and myself to identify the extent to which
students used the chapter resources.
We found that the platform currently collects limited data. Of the seven chapter ratings,
three rated it moderate quality, three rated it high quality, and one rated it very high
quality. It’s impossible to tell whether these ratings came from students in the class or
other readers. The small number of ratings compared to readers makes it difficult to draw
any strong conclusions.
Responses to the learning checks suggest that less than 50 readers attempted the
learning checks. Figure 17 shows the results for the second learning check, which shows
that many readers clicked on incorrect answers. Since in the first learning check, all of
the answers were correct, this may have primed readers to click multiple answers to
check whether there were anymore correct options, or to verify that other answers were
incorrect. Either way, very few readers selected both correct answers.

Figure 17. Learning check results
Suggestions for the platform to add in the future include:
● Video-based analytics, e.g. how much time was spent on each video and
user scrubbing behavior
● Link clicking
● Heat maps connected to the location of the chapter content
● Chapter comments
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Focus Groups
After the instruction period, I conducted a focus group with six students to learn about
their experience and views of UDL. The groups were split into two sessions with four
students in one session and two in another. Three were Early Childhood majors, two
were Special Education majors, and one was a Physical Education major with a Health
minor. The main questions I asked included what was most helpful to them in their
planning process? What was confusing about UDL or the planning process? Do they feel
confident that they can implement principles of UDL on their own? Do they want to
continue using it in their planning? Has it changed their teacher practice in some way?
Positive Aspects
Students identified several helpful parts of the unit. The online chapter, the interactive
UDL guideline chart, and discussions with their instructor and peers were helpful with
different parts of the planning process. One student said that the chapter reading “ was
helpful to know why you’re doing things”. One student said that the most helpful part was
the explanation of the metaphor of the people behind a fence representing barriers and
universal access. The learning checks were also helpful. One professor had specifically
pointed them out as a helpful feature that motivated the students to use them while
reading.
The interactive UDL guidelines chart from CAST was helpful to the students. “It was
visually easier” said one student. Two students said that they used the guidelines chart
not during the planning process, but when reflecting on the lesson plan and writing the
UDL summary. She went through the chart to see what she already had in the lesson and
to figure out what she had to add on. So it seems that for at least two students, the UDL
guidelines didn’t change their planning process, but by using them as a checklist, they
could go back and add more UDL features to their lesson plan if needed.
In class discussions with the instructor and peers were helpful to students in
understanding the expectations of the assignment. Peer discussions were especially
helpful for students to get ideas about what types of technology could be used.
When asked what principles they might take with them moving forward, several of the
students appreciated the focus on making lessons that were meant to reach all of their
students. “I really loved how it accommodated to everyone. That was the goal, to get
everyone to reach the goal, one way or another. That’s, especially in special education,
what we have to do everyday. This was like a guideline for me for how to do that.”
Another student liked how it leveled the perceptions of accommodations in the
classroom. “Then it’s not obvious that Susie is ahead of Johnny... Everyone gets to use
this and everyone gets to have that, making it so that it’s not so embarrassing to students
who are struggling.”
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Areas for Improvement
Participants stated that their lesson planning process was similar to writing other lesson
plans. One student liked that “Adaptations should be incorporated into the lesson
instead of being an extra process.” She was confused as to why they needed to write
both a UDL summary and a description of adaptations for diverse learners. “I liked that
mindset, but it felt like “You cannot have adaptations” and then there was a spot on the
rubric for whether you made adaptations.” This was echoed by other students. There was
also some confusion about the language in the instructions for writing the UDL summary.
Two students interpreted the instruction to include three checkpoints from each
guideline to mean that they had to address each of the nine UDL boxes on the chart.
Changing the language to more universally clear terms such as columns and bullets
would help alleviate that confusion in the future.
None of the students had even realized that they could interact with the ThingLink
version of the UDL guidelines embedded in the chapter. It looked just like a picture to
them and it was not clear to them that they could click on it or do anything with it. They
suggested adding more clear and explicit instructions on how to use the ThingLink.
One common concern that students had was in regards to the way a UDL goal was
written, without any means of assessment. “That was hard for me, just because it’s kind
of the opposite of what you learn in other classes. So it was hard to go away from what
my natural instinct is in writing objectives.” This was in direct opposition to what they had
been taught about writing lesson objectives in their other classes which includes the
audience, behavior, condition, and degree of success. It was difficult for them to
understand the purpose of writing an objective without the assessment included. They
seemed to think that this meant you could not have any assessment at all, which is not
the intent.
During the focus group, I learned that students in the Early Childhood Education major
are required only to take IPT 372 instead of all three IP&T courses as do students in all
other education majors. Consequently, many of the students had little exposure to
technology tools and had difficulty coming up with ideas on which technology to use. “I
did have a really hard time coming up with a technology. I was confused whether or not
the technology was for the kids who needed it in an alternative way or if it was supposed
to be for everyone.” One student was unaware of the resources linked to at the bottom
of the chapter. They overcame this lack of knowledge by talking to their peers to get
ideas, but they would have liked to see examples of how technology could be applied or
had a chance to practice evaluating technology during class.
A student in Early Childhood commented that she was confused why she had never
heard of UDL before, especially why it wasn’t addressed in the courses directly relating
to students with disabilities. She remarked that if she had learned about UDL earlier, she
might have found it useful, but,
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“Since I’m taking this class the very last semester, it would be hard to base (my
future teaching) all on one class. Because in all my other classes we do it a
different way. So I would be more inclined to plan and assess like my major, not
UDL because I’m almost done and planning is ingrained in me already. Maybe if I
had taken it earlier, or if it had been brought up in any other class, then I would be
more likely to remember it.”
This was important information because from my discussion with the lead instructor, it
was my understanding that UDL was addressed in both CPSE 300 and CPSE 402. It
appears that this is no longer the case, or at least not in every section, and specifically
not the online, independent study section.

Conclusions from evaluation
From the evaluation data, it appears that the goals of the module were partially met. A
majority of the students were able to write a UDL aligned goal, to incorporate UDL
principles into their lesson plans, and identify technology that can be used to provide
flexible options to accommodate the needs of a diverse student population. However, if
students only hear about UDL in one class, it may not seem like a valuable and accepted
concept. Hearing it only at the end of their education program caused confusion and
negatively impacted student’s perception of legitimacy. This suggests an opportunity for
conversation about these principles between departments.
In future iterations, it would be helpful to provide more examples of how to write a UDL
goal and a justification for writing them this way. Providing examples for the different
majors to help students see how this could be applied in many contexts. It would also be
useful to specifically address the contradictions to how they have been instructed to
write lesson objectives in other classes. This was the most commonly expressed
lingering question in the focus group. Why is this important? Why should I do it this way
when every other class says to do it another way? For a question as essential as this, it is
important not to sweep it under the rug. The discussion could be a rich opportunity to
discuss the assumptions that underlie the different approaches to writing lesson
objectives.
Students indicated that those in their classes who had little experience with educational
technology had difficulty thinking of tools that they could use in their lessons. Peers
proved helpful in overcoming this barrier, so including a discussion or activity in class that
promoted discussion and exploration of different technology ideas could help address
this in the future.
UDL-IRN reporting criteria
A review of the project was conducted both by myself and Dr. Kellems using the UDLIRN criteria (shown below) for evaluating the extent to which research or design work
does or does not include essential elements of UDL. This was a way to determine
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whether UDL principles were evident in the design. The determination of both raters is
compared below.

Area and Criteria

Reviewer 1 Reviewer 2

Notes

1. Learner Variability and Environment
UDL provides guidelines for addressing learner variability and designing learning
environments that are supportive for all learners. The following criteria relate to the
information provided on learner and the environment in relation to the use of UDL.
a) Participant information
Authors describe learner variability by
providing:
● description of participants and general
variability factors
● information on specific participant
characteristics (e.g., addressing literacy skills
for students with a disability or a language
learner, IEP objectives, disability information)

Y

Y

b) Setting
Authors describe the setting for the practice/
intervention (e.g., inclusive classroom, grade
level, type of school or university

Y

Y

2. Proactive and Intentional Design
An essential aspect of UDL is proactive and intentional design of curriculum,
instructional and educational environments. The following criteria relate to the use of
UDL in the design phase.
a) Addressing Barriers and/or Increasing
Access
Authors provide a description of:
● specific challenges or barriers** that the
practice or intervention is intended to
reduce or eliminate
● Issues of access being addressed by UDL
This can include barriers and/or access

Y

Y
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related to environment, curriculum, and/or
instruction.
**NOTE: Authors do not have to use the term
“barrier” or “access”; other terminology that
describes needs, challenges or issues being
addressed can meet this criterion.
b) Designing to Address Variability
Authors describe aspects of design that
address variability. This can include a
description of how flexibility, choice, or
engagement will be addressed in the
practice/intervention.

Y

Y

c) Application of UDL Guidelines and
Checkpoints
Authors provide details about how and
which of the nine UDL guidelines and/or the
31 checkpoints are applied to their
practice/intervention. This can include
information on how UDL guidelines and
checkpoints are applied to goals,
assessments, methods, and/or materials.

Y

Y

3. Implementation and Outcomes
Information about how the UDL-based practice is implemented and about outcomes
related to UDL are provided.
a) Description of Implementation of
Practice/Intervention
Authors describe how the UDL-aligned
practice or intervention is conducted/
implemented. Authors highlight information
on the UDL-based aspects of the practice
and intervention (the UDL based aspects
should align with what is described in 2c)

Y

Y

b) Outcomes/Findings in relation to UDL
In addition to describing the overall
outcomes of the intervention, describe UDL
components in relation to outcomes for all
and for specific learners ( 1b ) (as
appropriate to the purpose/RQ of the study

Y

Y
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and the inclusion of the UDL framework)
c) Implications
Authors describe implications of the
outcomes/ findings in relation to UDL-based
aspects of practice/intervention.

Y

Y

Figure 18. UDL-IRN reporting criteria
Rao, K., Smith, S.J., Edyburn, D., Grima-Farrell, C., Van Horn, G., Yalom-Chamowitz, S.
(2018). UDL Reporting Criteria . Developed by a working group of the Universal Design
for Learning Implementation and Research (UDL-IRN) Research Committee. Retrieved
from https://udl-irn.org/udl-reporting-criteria/
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Appendix K: Budget and Timeline
Task Timeline

Anticipated
Actual
Completion Date Completion Date

Write chapter draft

Nov 18, 2018

Nov 26, 2018

Get chapter review and feedback

Nov 22, 2018

December 6, 2018

Write assignment instructions

Dec 1, 2018

December 3, 2018

Organize and publish chapter draft

Dec 1, 2018

December 3, 2018

Test Prototype

Dec 3-15, 2018

Dec 3-15, 2018

Collect data on graded lesson plans

Dec 22, 2018

Jan 16, 2018

Defend Prospectus

February 11, 2019

February 8, 2019

Edit and adjust chapter, activities, rubric
assignment instructions

February 18, 2019

February 18, 2019

Implement

February 18 - March
2, 2019

February 18 - March
2, 2019

Apply for Graduation

March, 15 2019

March 15, 2019

Review collected outcome data and
survey results

April 1, 2019

June 14, 2019

Submit final project to committee

May 1, 2019

June 17, 2019

Final Defense

May 15, 2019

June 28, 2019

Complete editing and submit to archives

May, 30 2019

Table 5. Estimated task timeline
Delays in analyzing the results of the project were partially due to the fact that I had to
wait for instructors to complete their grading before I could do a full analysis. Final
grades for the lesson plan and quiz were not completed until the middle of April. This
timing coincided with the end of the semester and other responsibilities became a
priority, which delayed the timing of the analysis.
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Estimated
Budget

Planned
Fall 2018

Hours for
126
Esther Michela
($19 per hour)

Approx.
Fall

Planned
Approx.
Winter 2019 Winter

Total
Planned

Total
worked

103

72

221

205

102

Table 6. Budget estimation and actual hours.
Analysis of the data during the Winter semester took longer than anticipated, as did the
writing of the results. The difference in expected hours between the two semesters just
about balanced each other out and I still came out under the budget.
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