
Capturing Real-World Listening Experiences with Smartwatch-Based 

Ecological Momentary Assessment

Nicky Chong-White *, Jhanvi Ramani, Marisa Poulos, Taegan Young

National Acoustic Laboratories, Sydney, Australia
# Presenting & corresponding author: nicky.chong-white@nal.gov.au

www.nal.gov.au
7th Virtual Conference on Computational Audiology 2026

25th – 26th June 2026

Background

• Hearing experiences are highly dependent on context and can vary across 

environments, activities, and communication situations throughout the day.

• Ecological Momentary Assessment (EMA) enables collection of listening 

experiences closer to the time they occur than traditional retrospective 

questionnaires.

• Smartphone-based EMA has advanced real-world hearing research, but 

responses still represent isolated snapshots of experience and depend on 

participant engagement.

• As a result, what happened before, during, and after a reported listening 

event is often unknown.

• Smartwatches provide a discreet and convenient platform for in-the-moment 

reporting while enabling passive collection of continuous environmental, and 

physiological data.

• NEMA+ Watch combines in-the-moment self-reported listening experiences 

with continuous contextual sensing, helping researchers better understand 

both reported listening events and the circumstances in which they occur.

Combining Active and Passive Data Collection

• A unique advantage of wearable technology is the ability to combine self-

reported hearing experiences with continuously collected sensor data.

• Active data collection may include:

• Goal-specific listening situations, Hearing difficulty ratings, Helpfulness 

ratings effort, Listening Effort ratings, Emotional response

• Passive data collection may include:

• Environmental sound levels (every 30 sec throughout the day), Physical 

activity, Heart rate, Heart rate variability Location and visit patterns

• Passive sensing provides context both during reported listening events and 

in the periods between participant responses, enabling richer interpretation 

of real-world hearing behaviour.

Why Smartwatch-Based EMA?

For Participants

• Discreet reporting during real-

world listening situations

• Rapid, low-burden reporting

•  Always available, easy to access

• On-wrist notifications reduce 

missed survey opportunities

For Researchers or Clinicians

• Rich contextual information 

surrounding listening events

• Higher response capture over 

diverse listening situations

• Passive  environmental and 

physiological sensing

• Multimodal datasets

NEMA+ Watch

• NEMA+ Watch was developed as a smartwatch-based extension of the NAL 

Ecological Momentary Assessment (NEMA) platform.

• The platform enables participants to report listening difficulties as they occur 

while simultaneously collecting contextual information from wearable 

sensors.

• EMA prompts can be tailored to an individual’s listening goals, increasing 

relevance and capturing situations that matter most to each participant.

• Key features include:

• Smartwatch-delivered EMA surveys, with on-wrist notifications and user  

interaction

• Personalised survey options to user’s listening goals (COSI) to ease 

situation logging and capture situations that matter most

• Passive collection of environmental and physiological data via Cloud-

based data management

• Real-time monitoring through a researcher dashboard.

Conclusion

• NEMA+ Watch extends EMA for hearing research by combining in-the-moment 

self-report with continuous environmental and physiological sensing.

• By providing context for reported listening experiences and the periods 

surrounding them, the platform enables richer characterisation of real-world 

hearing behaviour and communication outcomes.

Figure. NEMA+ Watch integrates hearing-specific EMA with continuous 

wearable sensing, helping researchers better understand both reported 

listening experiences and the context in which they occur.

Platform Deployment in Hearing Research

• NEMA+ Watch developed for Apple Watch and iPhone

• Integrated with Apple Health  for collection and processing of wearable 

sensor data

• Successfully deployed in a 6-week, 50-participant real-world hearing 

research study, demonstrating feasibility and the value of combining EMA 

with passive wearable sensing.

NEMA+ Watch extends EMA by combining self-reported hearing 

experiences with continuous contextual sensor data.
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