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Wearable Anxiety Tracking System 

Abstract

This project was designed for the use of an 

Education teacher, understanding the 

relationship between anxiety response to 

STEM subjects and the quality of learning and 

responsiveness. The device includes a sensor 

that will detect the BPM of students and will 

stream this data to a computer that will save 

the data for later analysis. The device includes 

a prebuilt sensor, the PulseSensor, and uses 

the Arduino Nano BLE sensor for the 

microcontroller.

Introduction

There is always a demand for professionals in 

STEM, so there is much effort in outreach to 

provide opportunities to people of diverse 

backgrounds. A major obstacle for many 

students in STEM subjects is the anxiety 

students experience while learning and 

completing projects and assignments. Dr. Pi-Sui 

Hsu is a professor at Northern Illinois University 

of College Education who is addressing this 

issue. Dr. Hsu is conducting research amongst 

her low-income middle school aged students to 

track and assess the level of students anxiety in 

relation to their reactions to the STEM activities. 

Methods and Materials

The most hazardous component of the device is 

the Lithium-Ion Battery (LIB). The entire device 

should be stored in a noncorrosive and cool 

environment. This device is a prototype. The 

method of manufacturing is made with 

turnaround and design flexibility with priority. 

Over time the PCB board may corrode, and the 

housing will become brittle over time.

Discussion
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A small, compact, and 

rechargeable battery is needed. 

The lithium-ion battery has 150mAh 

charge, which is 7 hours of use. 

The sessions should not exceed 2 

hours, so there is plenty of charge.

We needed a customized Printed Circuit Board 

(PCB) for all the electrical components.

The housing is designed with comfort and 

compactness with foremost consideration. The 

design is made using a 3D Printer using PLA. 

The PulseSensor is a 

prebuilt sensor compatible 

with the Arduino Nano BLE 

sense. This sensor is 

pressed near a vein where 

a pulse can be detected. 

The PulseSensor uses an 

LED with a photoresistor.

The data collected by the 

Arduino is communicated 

to an external user 

interface for analysis and 

data storage. 

To allow the device to transfer 

data wirelessly to the user 

interface, a form of wireless 

communication is used. The 

Arduino Nano 33 BLE integrates 

Bluetooth Low Energy. BLE has 

low power consumption and 

communicates intermittent 

points of data.


