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OVERVIEW
Approximately 7.1 million, or 14 percent, of all public-school students in the U.S., have individual education plans (IEPs) and
are receiving special education services, and about two-thirds of these students spend 80% or more of their school time in a
general education classroom (UDOE, 2020).There is an urgent need for researchers, designers and practitioners to design and use
digital learning resources that are accessible for children with an array of disabilities. There is a growing body of literature on the
design and use of digital resources that promote inclusion and accessibility through the removal of barriers, such as The
Universal Design for Learning and Computer Assisted Instruction Frameworks (CAST, 2011; Cheng & Lai, 2019; Lee, Miller &
Janusyk, 2015; Panagopoulou, et al., 2018,Weng, Maeda & Bouck, 2014).The current paper describes a case study focused
on the implementation of learning resources designed to allow children with disabilities to access science content, and for
educators to adapt activities to provide children better access.



DEVELOPMENT OF LEARNING RESOURCES FOR HERO
Trailer for Hero Elementary

Twin Cities Public Television’s (TPT’s) Hero Elementary is an animated PBS Kids television series and suite of digital and non-
digital learning resources designed to support science and literacy learning for children in grades K–2 in formal and informal
learning environments. The Hero Elementary (Hero) science resources examined in the study, include television episodes, digital
and analog games, non-fiction eBooks, hands-on activities, a digital science notebook, and educator resources, all connected by
an engaging narrative involving a diverse group of children. Resources are organized in “playlists” based on science topics.

The cast of Hero

Elementary

TPT developed key documents to guide

1. the equitable and accessible design of Hero learning resources and

2. educators use of the resources in ways that promote equity and accessibility.

The Transformative Transmedia Framework for Early STEM Learners (Ellington, et al., 2021) and Hero’s Equity
Strategies documents summarize research-based best practices in the design and use of learning resources for students with

moderate cognitive disabilities. These documents guide Hero designers and educators.

[VIDEO] https://www.youtube.com/embed/tuZy4suwhRE?rel=0&fs=1&modestbranding=1&rel=0&showinfo=0



TPT's Equity Strategies



METHODS
Research Questions

This case study was guided by three research questions:

What adaptations do teachers make to Hero to provide greater access to science content for their students?

Did adaptations include accommodations and modifications specifically for students’ abilities?

How do the design features of Hero support students’ access to science learning activities?

Participants. The study was conducted at an in-person afterschool program for students with disabilities, 90% of whom are from
socioeconomically disadvantaged families. Participants include children ages 7 to 22 years with moderate cognitive, sensory,
attention, communication, and/or motor disabilities, their educators, and school administrators. While Hero’s target age group is
5-8, this program also implements Hero with older children who function developmentally at the target age level.

 

Activities from Hero Five Senses Playlist

Data Collected. Data collection occurred during two separate interventions, one in winter 2020 and one in late fall 2020.

Fiirst round of data collection. This involved a two-day visit to the school. The site visit included observations over a two-day
period of three students with varying abilities and preferences using Hero, and interviews with their educator.

Second round of data collection.  This was implemented virtually during where two new staff were responsible for the
administration of the program. Virtual classroom observations were conducted via two zoom sessions, one with an older group of
12 students (aged 15-22), and one with a younger group of three students (aged 5-10).

Data analyzed included: pre-observation interviews with several administrators, a program coordinator, and both educators, the
in-person and virtual classroom observations, and post-observation interviews with the educators.

Analysis. Qualitative analytic methods were used to analyze the data (Charmaz, 2007). The data, comprised of transcribed pre-
and post-observation interviews and classroom observations were analyzed deductively by three researchers using a set of codes
based on related literature.

Each document was coded by at least two researchers. Based on results of the first coding, the agreement between coders was
approximately 80%. A code book was created based on TPT’s design frameworks, the study’s guiding questions, and additional
codes that emerged during analysis (Miles and Huberman, 1994).

Using a process described by Yin (2018) researchers conducted a data reduction process whereby key findings from the coding
process were documented in analytic memos. Data reduction continued, including additional sessions of peer debriefing,
producing the key findings of the study.



FINDINGS
The findings suggest that:

Adaptations and modifications were made by the educator in response to students’ individual abilities, mood,
preferences, and perceived energy level. to the resources, provided students greater access to learning content.

Design features such as the diverse group of characters, the hands-on activities, and games supported opportunities for
students to more deeply engage in and get into a ‘questioning mode’ with respect to science content. 
 
AJ [the Hero character] has autism, they see that and they recognize, "Oh, he doesn't like the leaf blower, I don't like the leaf blower either."
And seeing the characters overcome things that they're afraid of or are not comfortable with is great for our kids. 

Example of student work on Balance 
in Power Notebook

Flexibility of the Hero format allowed educators to adapt and improvise activities as needed. Being able to return to
parts of a playlist to review and revisit content helped to reinforce the learning; educators were better able to elicit
responses from students to questions about the content on the second exposure. 
 
We were eating lunch today and someone had poured the water out and said, ‘Oh, you got liquid all over the table.’ And I was replied, ‘Why
didn't you just say water?’ And he answered, ‘We learned liquid yesterday.’ 
 

Multiple representations and formats of the science content allowed students to choose activities most suited to their
abilities and learning styles.

SMART board, introduced strategically in the classrrom initially to engage students taking advantage of their large
motor skills, allowed for a smoother transition of students to tablet devices.

Multiple aides in the class, allowed the educator to better support students one-on-one and provide intensive scaffolding
on playlist tasks.

Framing lessons around things students could relate to directly in their own lives was an effective strategy used by the
educators.



DISCUSSION
As researchers and developers strive to create digital and blended educational resources that support learning for diverse groups
of students, including those with learning disabilities, there is a need for research-based guidance and examples of how resources
are designed and used with intended users.

The current study addresses this critical need by describing how a suite of blended learning resources, designed to be used by
students with disabilities, is used in an informal learning environment with students with moderate disabilities. In addition, it
describes the design features and affordances of the resources that may have supported students' access to the learning content.
Findings from the study can further our understanding of how children with disabilities interact with digital activities in general,
and provide insight into how digital activities can be designed or adapted to be even more inclusive and accessible.

Hero features designed to promote access to science learning can be used successfully to engage students with moderate
cognitive disabilities. The findings suggest that educators’ adaptations to the resources, including accommodations and
modifications, provided students greater access to learning content. In addition, the design features of the resources supported
opportunities for students to more deeply engage in the science content. Analysis showed that educators made adaptations to
Hero in response to students’ individual abilities, mood, preferences, and perceived energy level. This generally meant that
children worked as a class on different playlist tasks, rather than in pairs or in a smaller group. By having some children work
with an aide, the teacher could better lead the class, as well as help students one-on-one and provide intensive scaffolding on
playlist tasks.
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