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Community Service as a Means of Engineering Inspiration:  

An Initial Investigation into the Impact of the Toy Adaptation Program 
  

Abstract 

 

For many first-year engineering students, what it means to be an engineer is an abstract concept. 

Introducing major-related classes early in an engineer’s education helps students answer, “what 

is an engineer?”  However, these classes often lack connections between engineering and 

society. Additionally, current courses do not always effectively support students in becoming 

experienced problem solvers. To address the connection between engineering and society and to 

help students develop their confidence in problem solving, the Toy Adaptation Program (TAP) at 

The Ohio State University provides students with a hands-on experience modifying electronic 

toys for children with special needs. These adapted toys are donated to toy-lending libraries and 

families in-need, so that families are not burdened with the increased cost and inconvenience of 

purchasing marked-up adapted toys from select toy manufacturers. For this “In Progress” paper 

for the Community Engagement in Engineering Education Division, we will introduce the 

program in its current format along with our assessment techniques and next steps.  

 

Introduction 

 

The act of playing with an interactive toy can provide benefits to a child in ways that we often 

take for granted. An interactive toy is one that has the ability to produce sound, light, and/or 

movement and is battery-operated. Playing with these types of toys not only provides 

entertainment for a child but also teaches valuable concepts and life skills, potentially improving 

future developmental growth1,2. Examples of developmentally crucial proficiencies resultant 

from play include decision-making, self-mastery, increased motivation, and competency1. These 

experiences develop and assist children in becoming more productive members of society. 

However, children with severe physical or developmental disabilities may not have the ability to 

use an interactive toy and learn such valuable concepts because they are often unable to activate 

the toy in the manner in which it is was originally designed. For example, many of the children 

we serve have severe genetic degenerative disorders affecting and limiting their mobility3. 

Children affected by these diseases, such as Spinal Muscular Atrophy and Spina Bifida, may not 

be able to sit up to reach the toy or may not be able to move their arm or hand with the dexterity 

necessary to activate the toy. Despite these limitations, these children still have the need to learn 

valuable concepts and life skills4,5.  

 

While their disability may be limiting, interactive toys can be modified electronically so that 

children with special needs are able to use and activate them through a switch mechanism unique 

to their disability5,6. Families have the option to purchase adapted toys from one of the few 

companies that sell them7. However, these toys are sold for up to five times the cost of the 

original, un-adapted version of the toy. For example, a simple bubble-making machine costs 

approximately $16 at Toys“R”Us8 but costs $60 at Enabling Devices for the same toy in its 

adapted version9. These families are already spending a significant amount of time and money on 

simply caring for their child through treatment sessions, therapy, medication, hospital visits, etc. 

The added cost of adapted toys is an additional burden for them to bear.  

 



Toy Adaptation Program 

 

The Toy Adaptation Program (TAP), grounded in service and experiential learning, fills this 

educational and financial need by adapting toys for children with special needs through labs with 

first-year engineering students, workshops with families, and other events with community and 

corporate partners. Toy adaptation involves finding the circuit of an electronic toy, determining 

how to complete the circuit in order to activate the toy, and soldering a universal switch in 

parallel so that the toy can be activated by the standard method AND by an external switch 

specific to the child’s needs and abilities.  

 

Through our program, we donate adapted toys directly to families or to toy-lending libraries at 

which families can borrow toys, both, at no cost. The overall mission of the TAP is to: 

 Provide children with special needs the opportunity to interactively play and develop 

valuable life skills despite any physical, developmental, financial, or other limitation they 

or their family may face. 

 Provide eager students and volunteers the opportunity to use engineering skills through 

service and experiential learning to make a positive, societal impact on the community.  

 Increase awareness about this need and other needs related to adaptive technology. 

Through our work, we hope to impact the lives of families who have children with special needs 

while providing a unique societal focused project for our students, which has recently been cited 

as an area of growth for engineering education10,11. 

 

Our first toy adaptation workshop occurred in collaboration with Replay for Kids (Medina, Ohio) 

in April 2013. Since then, we have held 10+ toy adaptation workshops, adapted and donated 

500+ toys, and developed partnerships with Katelyn’s Krusade (Hilliard, Ohio), Nationwide 

Children’s Hospital (Columbus, Ohio), May We Help (Cincinnati, Ohio), and Assistive 

Technology of Ohio (Columbus, Ohio). Within the next year, we will also hold workshops for 

parents and families of children with special needs.  

 

2015-2016 Educational Context 

 

The Ohio State University (OSU) is a large, public, land-grant institution located in central Ohio. 

The OSU College of Engineering contains 1500 first-year students12 and toy adaptation 

workshops were conducted with three different first-year cohorts within the College.  

 

The first cohort to complete a toy workshop during the 2015-2016 academic year was within the 

Fundamentals of Engineering for Honors course. This is an accelerated introductory engineering 

class for academically high achieving first-semester engineering students. Toy adaptation was 

facilitated in three course sections with 35 first-year students (cohort 1) in each section. 

Assistance during the lab was provided by the instructor, graduate teaching assistant, and 

undergraduate teaching assistants. 

 

The second cohort of students participated in a toy adaptation experience during their first-year 

Scholars seminar. This course is a first-semester introduction to the Scholars program: a living-

learning community that provides curricular and co-curricular engineering experiences to high-



achieving students. Toy adaptation was carried out in three Scholars seminar course sections 

with 40-60 first-year Scholars (cohort 2) in each section. 

 

The third cohort included Scholars mentors that assisted in the first-year Scholars workshop 

(cohort 2 described above.)  These mentors were upper-class (second-year and older) Scholars 

student volunteers that had previously had at least one toy adaptation experience. 

 

Data was collected after each toy adaption event through an IRB approved voluntary online 

survey. The survey received 31 responses from cohort 1 (out of 105, 30%), 17 responses from 

cohort 2 (out of 125, 14%), and 9 responses from cohort 3 (out of 45, 20%). This yielded an 

overall response rate of 20.7%. 

 

Results to Date 

 

The survey asked students to rank various statements on a Likert scale from “Strongly Agree” to 

“Strongly Disagree.”  The collective responses (Figure 1) and responses by cohort (Figure 2) are 

displayed as stacked bar graphs. We chose to provide only descriptive statistics and sample 

quotes at this time due to the “In Progress” nature of the paper and our sample size. As we 

continue to collect more data, we hope to be able to perform statistical tests for significance and 

code our qualitative responses to better understand the effect of TAP. 

 

Notably, 98% of students either “strongly agreed” or “agreed” that they enjoyed this experience 

and that the experience helped them see how engineering can have a direct, positive impact on 

people. Similarly, 91% “strongly agreed” or “agreed” that participation in this experience helped 

them feel more connected to the field of engineering. A first-year honors, female, mechanical 

engineering student commented, “This was my favorite lab so far and I felt like the skills I was 

acquiring were applicable to the real world.”   
 

 
Figure 1: Responses from all participants. This includes responses of five selected questions from all three 

cohorts. Numbers show the quantity of students that selected each response (total number of students is 57.) 



When responses are reported by cohort, it is noticeable that the experience was seemingly more 

influential in solidifying the student’s choice of engineering for first-year students than for 

upper-class mentors; however, those upper-class mentors enjoyed the experience as much as the 

first-year students. One third-year, female, environmental engineering Scholars mentor 

commented that “I really enjoyed helping the first-years learn how to solder and adapt the toy.” 

 
Figure 2: Responses by cohort. This includes responses of five selected questions from three cohorts. 

 

Conclusion 

 

The Toy Adaptation Program seeks to provide children and families with adapted, 

developmentally important toys while educating engineering students on technical skills and the 

connection between engineering and community impact. Preliminary results suggest that 

students overwhelmingly enjoy this experience and that it effectively displays the direct, positive 

impact engineering can have on people. Future work includes developing the program to serve 

more engineering students, providing workshops for parents and families of children with special 

needs, and beginning partnerships to extend toy adaptation to other cities and universities. 

Additionally, we will continue to expand our data collection to evaluate the program more 

completely and its impact on our students and the community. 
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