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Project Title
ADHD ReFocus Wristband—helping inequities created by disruptive behaviors in the classroom

by removing students from the cycle of public reproach created by verbal redirection.
Project Purpose
Our project aims to help address inequalities created by disruptive behaviors in the classroom so that
students can refocus in a private, more direct manner, through a neutral vibrating sensation on their wrist,
instead of being called out verbally in front of their peers.
Abstract
Currently, 1st-5th grade neurodiverse and neurotypical students with and without learning disabilities,
especially those with ADHD, struggle to pay attention in class, causing them to be continually
reprimanded in front of their peers. When students are constantly called out it can chip away at a child’s
self esteem and instead of curbing the inattentive behavior it can exacerbate it until the student’s only
input is negative attention created by the outbursts. Thus, at a young age, students begin to feel that
they’re not as good at school as their peers. Our device—a vibrating wristband—will connect via an app
on the teacher's phone or computer and will provide a neutral redirection to unfocused students. Teachers
can send students a light vibrating sensation to the student’s wristband which allows teachers to redirect
students without calling them out in front of their peers, removing students from a cycle of public
reproach. This will minimize the barriers that neurodiverse and easily distracted students currently face,
as they will no longer be constantly humiliated in front of their peers for behaviors they can’t control,
which will raise their confidence and keep the learning environment more focused and productive for all.
User Research
Throughout our project, we relied on research to make sure that our product fit the user's needs. We first
researched the effects of ADHD in elementary school classrooms and found that 25% of elementary class
time is spent distracted, 1 in 4 children don’t receive treatment for ADHD, and 9 out of 10 children with
ADHD need school support (CDC.gov).
Using this information to justify our problem, we then interviewed an anonymous 3rd grade teacher who
said, “students who are repeatedly called out seem to get discouraged and embarrassed. Because of this I
try to not ‘call them out’ and instead chat with them privately… but this can be difficult with large groups
of students.” An interview with two 5th grade students reveals how discouraged students get when
repeatedly called out in front of their peers, “because it’s bringing you out there and making you feel
bad.”

Students with ADHD feel discouraged in the classroom setting as “ADHD Kids, though they usually do
not express or show it, feel badly enough about their behavior and lack of control. At a young age they
begin to think they’re no good (ADD Resource Center).”
User Insight
Our research helped us learn about the barriers that affect the user and how we can use our research to
create a solution to these barriers. Our biggest takeaway is that students with ADHD often get
discouraged within the classroom setting, as they are repeatedly called out in front of their peers making
students feel as though they aren't good enough, creating a constant cycle of public reproach.
This environment causes students to lose motivation from a young age and feel badly about themselves,
making the “chances of a workable relationship between student and teacher fade.” (Nancy Flanagan,
1993 Michigan Teacher of the Year). Furthermore, we know that the pandemic has caused behaviors to
worsen and more time is being spent on discipline and redirecting, which can impact other students in the
classroom (Master of Social Work Clinical Research Paper, Kari Jacobsen).
We also know that “90% of respondents [with ADHD] prefer… non verbal feedback such as nods,
frowns, smiles, and pats of approval” (Master's Thesis, Barbara L. Askew) instead of verbal feedback.
These barriers severely affect the learning environment of elementary school classrooms for students and
teachers, driving away a healthy relationship, creating a need for intervention.
User Needs
For this intervention to be successful, the user needs a product that is unobstructive and discrete, can live
on the wrists of elementary age children, and can replace public reproach with a neutral redirection. The
product must refocus students in a private way while in the classroom, removing students from the cycle
of public reproach and unnecessary behavior discussed above. It needs to make elementary school
classrooms a more productive learning environment by reducing the amount of time it takes to refocus
students. The product must be user friendly for students and teachers, comfortable for young students,
durable, and wireless.
Project Goals
Our project has a few goals that must be met for the barriers we have identified to be overcome. Our first
goal is that our product must make elementary school classrooms a more productive learning environment
by reducing the amount of time teachers take to refocus students, and by creating a more individualized
approach to redirecting students. Another goal is that our product is user friendly and reduces stress for
teachers within the classroom setting. Our product thus must also be comfortable, durable, wireless,
discrete, and must emit a neutral and not negative sensation so students are not further distracted.
Key Features of Design
Our design is a bracelet that each student will wear while in the classroom which will be connected to an
app that the teacher has on their phone or computer. The product will work when a teacher notices a
student doing something disruptive, and presses on the student's name on their device, making the
student’s bracelet vibrate, letting the student know in a neutral and discreet way to get back on track with
their schoolwork.

The bracelet functions through a wireless connection via wifi that sends a code to the bracelet that makes
the vibration motor spin twice to create a light vibration. The bracelet is made out of a soft mesh material,
and a small box at the top will hold the electronic components of the bracelet. The mesh material will also
be expandable so that the bracelets fit multiple wrists regardless of the user.
This product will help users because it will help remove verbal consequences from classrooms and
replace it with a neutral sensation. This will help create a more inclusive learning environment where
students aren’t embarrassed when they are redirected by teachers.
Impact
This design addresses inequalities for the user and removes barriers by replacing verbal redirections with
a neutral sensation that redirects students back to learning. This makes the learning environment inside of
elementary school classrooms more efficient and positive.
We found that “by being continuously worn, promptly accessible, and unobtrusive, wearable devices are
well-suited to serve as assistive technologies meeting the needs of users with diverse abilities” (Vivian
Genaro Motti, 2019 international symposium on wearable computers). This serves to reinforce the use of
wearable devices in mitigating some harmful effects of ADHD.
In a second interview, the special education teacher confirmed that our design was sound. She “like[s] that
it’s discreet, [and] think[s] that that’s good for neurodiverse settings.”
We talked to elementary students and found that wearing such a bracelet would not be distracting in class
“because I wear bracelets all the time,” and “cause I like bracelets.” And although our sample size was
small, every student we talked to also answered that they’d prefer to wear a bracelet that vibrates silently
over getting called out in front of the class by their teacher, which shows a degree of preference for the
bracelet.
Status of Project
Currently, we have a working prototype. It is a bracelet with an elastic mesh wristband and a 3D printed
housing for the electronics. It has two micro-usb ports, one for charging and one port used to connect it to
wifi. When connected to wifi, a teacher can simply press a button on the app and it will vibrate their
bracelet. The teacher can also adjust the length of the vibration.
We interviewed a student with ADHD who said this was a big problem for him and he used to ask his
teachers before the start of the school year if they could not yell at him in front of his friends. He shared
that in elementary school, his teachers would yell at him in front of the class and he’d feel offended, stop
liking his teacher, and would shut down and stop trying.
When presented with the bracelet, he told us he wished we’d invented it earlier so that he could have used
it while he was in elementary school (especially 5th grade).
In the future, we would like to size the product down so that it is less bulky. This might be accomplished
by creating our own circuit board.

Reflection
Throughout this project we faced many challenges that helped us grow. The first struggle that we faced
was finding a design that was original. We ran through many ideas that were already patented and learned
the value of entertaining new ideas and of proper brainstorming.
Our next challenge was trying to connect the bracelet to the app via bluetooth. We originally tried to
connect the bracelet via bluetooth, however, after 4 weeks, we realized that bluetooth 5.0 has a maximum
of only 7 connections, which is too small for a classroom environment, so we decided to try wifi. We then
ordered parts and after 5 weeks, we were able to finalize our code and got the bracelet working when
plugged into the computer and wirelessly. This taught us the value of never giving up and trying new
things.
Most importantly, we learned the value of using engineering for social good. It felt amazing to know we
could make change and talk to someone with ADHD who supported our idea and hoped it would be
adopted. Engineering is about identifying issues in the world and solving them, and when applied to areas
of need, it can change lives.
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