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UX (user experience) research can be applied 
at any stage of product development or 
improvement process.

Qualitative methods are good to start with. ‘Do you like using our 
service or product?’ is a great question. Especially if the answer 
is ‘No’ it might be good to dig deeper. Quantitative methods 
translate the user perception to numbers. They can be applied to 
large groups of people which grows the statistical significance of 
the study.

Today, UX development and research increasingly uses 
physiological methods where data collection is done by 
biosensors. These methods provide objective and consistent 
information, and they allow participants to fully concentrate on 
the task at hand. Many of the sensors are non-invasive and user 
friendly.

Quantitative methods in UX research
Depending on the research setting there are multiple quantitative methods 
that can be applied. These can be for instance:

• A/B testing (two or more versions of e.g. a newsletter, then observing 
opens, re-opens and clicks)

• Mouse maps / Heat maps (what people do on the screen, where they 
hesitate, in what sequence the actions are taken)

• Surveys or Questionnaires (traditional method and the most 
subjective of the ones listed here)

• Usability testing (e.g. how long does it take to assemble a furniture)

• Web analytics (what people click on, where they come from and 
where do they do next)

The benefits of quantitative user research are several. Firstly the data 
is relatively easy to gather over a large group of people. This also means 
that it is easier to reach statistical significance with quantitative than 
qualitative research. Secondly, the data is numerical and can be tied to 
other sources of data. Thirdly, it is possible to choose objective methods 
where participants can not distort the results. With questionnaires this can 
happen either on purpose or imperceptibly. The most objective methods are 
psychophysiological methods.

PHYSIOLOGICAL 
METHODS IN UX 
RESEARCH

• Data collection is done 
by biosensors. 

• Methods provide 
objective and 
consistent information.

• They allow participants 
to fully concentrate on 
the task at hand.

• Many of the sensors 
are non-invasive and 
user friendly.
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Physiological / 
Psychophysiological methods

• ECG (electrocardiography measurement), done via electrodes placed in 
the chest. Heart rate and heart rate variability are used to assess arousal

• EDA (electrodermal activity), also known as galvanic skin response (GSR)  
which measures physiological and emotional arousal.

• EEG (electroencephalography)- electrical activity in the brain, among 
others to detect emotions, measurement done via electrodes placed on 
the scalp. Can be used to distinguish emotions such as focus, excitement 
and attention. To be noted that EEG is very difficult to apply in practical 
settings. Movement and activity causes noise that needs to be filtered 
out.

• Eyetracking where people look at on the screen, where they focus, 
where they are looking for something.

• Facial recognition (video to track emotions) and fEMG (facial 
electromyography), that detects facial muscle movement with on-skin 
sensors. Facial EMG is a suitable tool to monitor the valence of emotion 
as well as aspects such as focus. EMG is more accurate than fEMG with 
video analysis, because some emotions are difficult to recognize visually. 
On the other hand, fEMG is obtrusive with sensors attached in the face.  

With psychophysiological methods it is possible to observe reactions and 
emotions that are produced involuntarily. The measurement is independent 
from the user talking. Bodily reactions give clues on emotion, cognition and 
physiological states.

Field experiments
Common sense and results from UX research suggests that the interaction 
with products, tools, and artefacts can be enriched by allowing people to move 
naturally and unrestrictedly.

It is considered that psychophysiological methods are not ideally applicable 
for contexts where people move freely. This is because with many methods 
presented above a good signal is only reached when tested persons stay still. 
Sensors with wires can be a very sensitive setting where movements need to 
be restricted to minimum.

Biosensors and trackers available to consumers are a way to collect data also 
in field experiments. People can move around normally and live their daily 
lives while wearing the sensors 24/7. The cost of consumer devices might 
be low compared to a laboratory setting and accuracy can be very close to  
traditional research equipment.

Read more about EDA and HRV in long term measurement in normal daily life: 
https://moodmetric.com/long-term-stress-measurement/

THE BENEFITS OF 
PSYCHOPHYSIOLOGICAL 
METHODS

• It is possible to observe 
reactions and emotions 
that are produced 
involuntarily.

• The measurement is 
independent from the 
user talking.

• Bodily reactions give 
clues on emotion, 
cognition and 
physiological states.

https://moodmetric.com/long-term-stress-measurement/
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Moodmetric EDA measurement

The Moodmetric smart ring measures electrodermal 
activity (EDA) of the skin (also GSR, galvanic skin 
response). The measurement provides accurate data 
on the respondents’ sympathetic nervous system 
activation in real time. The ring is mainly used in long 
term measurement of load and recovery, but it is well 
suited to UX and similar research studies as well.

In experimental research settings it has been found 
out that  physiological  measures  vary  with  task  
performance.  The  participants  showed  greater  
electrodermal activity  change  in  the  failed  tasks  than  
that  in  the  successful  tasks.  In  addition,  correlations  

were  found  between  EDA  and  self-report  data  of  
user  experience. 

The Moodmetric smart ring measures in the same 
way continuously, around the clock. The data can 
be followed in real time on a smartphone screen. 
The ring also stores the data, so that the phone does 
not need to be near the user. The user downloads the 
measurement data from the ring to the app twice a day.

The data is available in different formats,  
also as raw data.

1. MOODMETRIC CLOUD

Recommended way to 
collect data in field research 
is to obtain data from the 
Moodmetric cloud in CSV or 
Excel format.  The data is first 
stored in the ring memory 
and transferred via bluetooth 
to the app about twice a 
day. If the Moodmetric cloud 
connection is enabled, the 
data is uploaded to the cloud 
automatically every couple 
of hours. Sample rate of one 
sample per minute is stored 
in the Moodmetric cloud.

2. MOODMETRIC API 
(Application Programming Interface)

The API description and 
credentials are available 
upon request. Moodmetric 
API enables viewing of the 
data in the Moodmetric cloud 
through an external platform.

3. MOODMETRIC SDK  
(Software Developer Kit)

Makes the Moodmetric real-
time data available for mobile 
applications. The SDK is 
available for free download.

4. MOODMETRIC PC SCOPE

Moodmetric PC Scope is a 
tool to capture raw data in a 
laboratory-like setting. The 
Moodmetric smart ring does 
not store raw data, but it can 
be streamed from the ring to 
a Windows PC via a dongle. 
Sample rate is 3 samples / 
second.

5. NEW! MOODMETRIC 
MOBILE SCOPE

Moodmetric Mobile Scope is 
a tool to capture raw data in 
a field setting. Sample rate is 
3 samples / second. The data 
is collected and stored with a 
smartphone app.

1.

2.

3.4. 5.
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Short-term measurements with 
the Moodmetric smart ring

The Moodmetric smart ring can be used to measure 
for any length of time, starting from a few seconds. 
For short-terms studies (up to one hour) there are  
4 options. By default in all the data capturing 
methods, it is always possible to get the MM level 
(the Moodmetric level) which is an integer produced 
from the raw signal. 

1. Using the Moodmetric smart ring, downloading the data to 
the app and from the app to the cloud

• pros: Simple, does not require anything special from the user or the 
setting. Data can be obtained from the Moodmetric cloud to CSV/
Excel

• cons: Calibration time of 12 hours prior to the measurement needs 
to be allowed, sample rate of 1 sample per minute is recorded.

2. User wears the ring, but someone else observes the 
smartphone app (+ screen capturing the view)

• pros: Does not require anything special from the user. Real-time 
observation with a sample rate of 3 S/ sec can be done anywhere: 
in a forest, at a virtual reality experience etc. In addition the data can 
be obtained from the Moodmetric cloud to CSV/Excel.

• cons: No numerical data stored if only screen capturing is used. If 
data obtained through the cloud, it is with sample rate 1 S / min 
and calibration time needs to be allowed.

3. Raw signal capturing in a laboratory setting (Moodmetric PC 
Scope) or mobile setting (Moodmetric Mobile Scope). 
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PC Scope and Mobile Scope

Moodmetric Scope is a tool to capture raw data. The Moodmetric smart ring 
does not store raw data, but it can be streamed from the ring to a Windows PC 
via a dongle or to a mobile phone. Sample rate is 3 samples / second.

PC Scope works in laboratory settings where the experiment participants stay 
still near the PC where the data is collected.

Mobile Scope is a new tool that will be available in February 2021. The Mobile 
Scope app enables collecting electrodermal activity raw signal with high 
measurement frequency in mobile settings. The Moodmetric smart is worn 
normally and the user can move freely. The Moodmetric Mobile Scope is 
downloaded to a smartphone which needs to be near the user (e.g. in a pocket). 
The measurement data is streamed to the Moodmetric Mobile Scope with a 3 Hz 
frequency. The data is saved to phone memory and can be retrieved as a text file.

Both tools are intended for short term studies, to observe reactions within 
seconds or minutes. One hour is a recommended maximum for continuous 
streaming with either PC or Mobile Scope.

Mobile Scope - Values stored
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• Timestamp

• MM level

• MM Level

• SCR (skin reactions per minute)

• Raw conductance

• Status

• Instant indicator (fast indicator 
to see how a person reacts to 
different stimuli) 

• Acceleration: (x,y,z) components 
as: sqrt(x^2 + y^2 + z^2). 
Possible also to get components 
one by one.

PC and Mobile Scopes can be obtained as a one-year license that covers 
both tools. Contact us for more details: info@moodmetric.com

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.189.3410&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.189.3410&rep=rep1&type=pdf
https://www.nngroup.com/articles/quantitative-user-research-methods/
https://www.researchgate.net/publication/265913138_Using_Physiological_Measures_to_Evaluate_User_Experience_of_Mobile_Applications
https://www.researchgate.net/publication/265913138_Using_Physiological_Measures_to_Evaluate_User_Experience_of_Mobile_Applications
https://www.researchgate.net/publication/265913138_Using_Physiological_Measures_to_Evaluate_User_Experience_of_Mobile_Applications
https://link.springer.com/chapter/10.1007/978-3-319-07515-0_31
https://link.springer.com/chapter/10.1007/978-3-319-07515-0_31
mailto:info%40moodmetric.com?subject=
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Case study

Natural Resources Institute Finland (Luke)

Wood for good – project studies wooden materials’ effect 
on indoor air quality and persons’ well-being in working 
environments. Large research by Natural Resources Institute 
Finland (Luke) and Tampere University covers ao. indoor air 
quality measurements and an experimental research of the 
participants’ experienced well-being.

The experimental study setting of the Wood for good project was interesting. 
Two identical offices were decorated with different materials. In the other 
rooms the walls and floor were wooden, in the other of synthetic materials. 
60 participants were invited to work in the rooms three times. The amount 
of measurements was significant, a similar setting in research studies of 
wooden materials has not been realized before.

The researchers decided to collect physiological data
At the planning phase of the study it was decided that physiological 
measurements will be used in collecting the user experience measurement 
data. Electrodermal activity and heart rate variability were the signals that 
were decided to be recorded.

’We wanted to have a broad view on the autonomic nervous system responses. 
Electrodermal activity tells about the sympathetic nervous system activation. 
Heart rate variability parameters describe activation of both the sympathetic 
and parasympathetic nervous system. Electrodermal activity appears to better 
indicate emotional reactions. Due to these differences between these two 
signals we wanted to include them both.’, says Riina Muilu-Mäkelä.

The Moodmetric smart ring was used   
to measure electrodermal activity
The Moodmetric smart ring was applied at the study both in long term  
(2 week) and short term (1 hour) measurement.

The short term study was realised with the new data collection tool:  
The Moodmetric Mobile Scope App. It enables collecting raw data in mobile 
settings. 

Read more about this research study

Contact the 
Moodmetric team to 

get started

info@moodmetric.com

moodmetric.com

https://moodmetric.com/wood-materials-in-offices/
mailto:info%40moodmetric.com?subject=
https://moodmetric.com/
https://moodmetric.com/about-us/



