
From the rural rainfor-
est in Guatemala, Santa 
Maria Tzejá has sur-
vived a brutal 36-year- 
long civil war. Despite 
economic struggle, 
Santa Maria Tzejá en-
dures via community- 
based cooperative gov-
ernment

Santa Maria Tzejá

Dra. Castellanos

Our community partners 
provide invaluable insight 
on stakeholder perspective 
and need. Needham Guate-
mala Partners is tied closely 
to community in Santa 
Maria Tzeja.

Needham Guatemala
Partners

Dra. Patricia Castellanos is 
the only audiologist in Gua-
temala, and she runs the 
CEDAF & Sonrisas Que Es-
cuchan organizations.

Lisa Myette

Lisa Myette is the Health 
Service Director at the Cape 
Cod YMCA Early Head 
Start program. The US 
Head Start program man-
dates but does not provide 
funding for OAE hearing 
screening tests for all en-
rolled students.

Massachusetts Head
Start Program

Newborns screened 
for hearing loss in

Guatemala

4.3%
Number of MA chil-
dren mandated to 

be screened
by OAE

8k
Average cost of an 

OAE screening
device

$5-10k

Background

1.

2.

3.

4.

Maria is a 23- yr-old 
from Santa Maria Tzejá.
“We did not realize 
Maria couldn’t hear until 
she was about 3 years 
old. We almost certainly 
would have taken differ-
ent steps if we had 
known earlier.”

—Maria’s Parent

Maria’s Story



why us? 

Collaborators and sponsors

The Peabody Foundation, inc. 

special thanks to Solar ear, who will 

be bringing our product to market 

after the development stage, and to 

the orginzations which make this 

work possible through funding and 

support.

the number of 

interviewees who 

successfully used our 

device their first try

the minimum amount

we are decreasing our 

pricepoint from the current 

sale value of OAE devices, 

which range from $5-10k each.

25%14/16

Targeted secondary ScreeningS

What is an OAE Device?
An OAE device is a hearing screening device that does not 

require patient feedback, making it particularly useful 

for testing newborns 

Healthy ears will produce a third 

frequency that we can pick up, whereas 

ears with significant hearing loss will 

not produce this third frequency. 

the Device plays  

two frequencies 

into The ears 

using speakers.

1. 2.

by using oae devices to send individuals screened 

with a referral result to experts, more targeted 

and widespread healthcare can be administered.

we hope that this increases specialized hearing 

healthcare by professionals.

theory of change
We are developing an accessible hearing screening device usable 

by audiologists and trained community members to provide access 

to early childhood hearing health information. Through using the 

device, community-based hearing health systems enable 

disproportionately burdened populations to make informed medical 

decisions and improve life outcomes.

Our Mission 



user experience
prototypes

Prototype E Prototype F

We iterated upon previous designs and tested these in user 

interviews. Prototype H is our next iteration to be tested!

next iteration

Prototype G

Prototype H

Colors

13/15
interviewees 

who favored  

green and red 

color scheme 

to indicate 

affirmative 

and negative.

Symbols

quickstart guide

We tested various new iterations 

of device symbols, improving 

clarity and usability. 

codesigns

In order to test multiple 

design iterations, we 

conducted AB testing during 

our interviews.

our team 

interviewed 

our com- 
munity 

partners at 

Sonrisas Que Escuchan and 

ANALYZED interview data 

from the Conference for 

Global Hearing Health (cghh) 
conference, which was 

attended by the team last 

semester.

Through interviews, we met 

Ximena munos, a guatemalan 

field techn- 
ician who 

conducts 

dozens of 

hearing 

screenings a 

day.

We condensed our manual from 16 pages down to 

two by focusing on the most essential sections. 

This update was based on feedback and observations 

showing that users 

mostly needed quick 

help with the 

device’s core 
functions. most 

interviewees did 

not use the old 

manual!

We designed the 

manual with a 

clean, attractive 

look to ensure it’s 
both easy to use 

and appealing to 

read.

old new

removed reset 

button

side mounted 

power switch

centralized run 

button

delineated 

results and 

conditionals

battery 

indicator on 

bottom



device progress
Speaker & Mics

testing

We ran experiments to test our 

speakers! We determined that we 

can produce the correct tones 

needed to run our device tests.

Our microphone was scrutinized to 

correctly identify the tones it was 

hearing. Our goal was a 1 khz sin 

wave, and we were within 

acceptable margins of error for 

this. We ALSO successfully got 

audio out of our speakers using 

larson davis test equipment.

we used equipment from larson 

davis to simulate sounds and 

administer various tests to help 

calibrate our device.

MICROPHONE SPEAKER

Battery

we are designing a 

battery charging board 

around the MCP73871 

chip. with model 

layout complete, next 

steps are ordering the 

board, assembling and 

testing it, and 

eventually integrating 

it into the full device.

cabling 

We have confirmed that there 

exist off the shelf cables and 

connectors that we can use. By 

using a FireWire and hdmi cable, 

we can minimize cost and maximize 

durability of the most commonly 

damaged component of the device.

from Speccing out parts, creating a unified 

computer model, or finalizing design 

iterations Our team has begun work on 

bringing all parts of the device together.

Current Circuit board

utilizing hardware designed over the 

summer of 2023, we tested our speakers, 

microhpone, and algorithm; we have made 

strides in reaching a prototype able to be 

human-tested.

integration

algorithm

the results pictured in the graphics 

below is our ideal hardware output. 

Testing is underway and will 

continue next semester!
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