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Our Solution: Proxemo

Problem: Evaluation

Available Quality of Life Methods

+	 Developed for dementia context

+	 Validated emotions, e.g. OERS [5]

-	 Complex tools, e.g. DCM [6]

-	 Vague observation timeframes

Available UX methods

+	 Linking emotion to their triggers, e.g.  LEMtool [3]

+	 Simple emotion pictorials, 

	 e.g. PrEmo2 [4]

-	 Mostly self-report tools

-	 Include laddering

-	 Optimized for websites or even embedded into them

Requirements

•	Embed evaluation into the daily routine

•	No self-report methods due to speech impairments and overtaxing 
cognitive abilities

•	Instant documentation of emotions in the context of specific inter-
actions

+ Videorecordings 
of interactions

Features

•	Set emotional timestamps by tapping on a corresponding emoticon 

•	Emoticons represent the five OERS [20] categories: pleasure, sad-
ness, anxiety/fear, anger and general alertness

•	Link to interactions when synchronized with videorecordings

Preliminary Results

Cognitive Walkthrough of high fidelity prototype 
with 2 dementia experts and 2 UX-evaluators

+	 Keen on using it in the context	

+	 Emotional states easy to learn for UX evaluators and immediately		
	 recognised as OERS scale by dementia experts

Additional features evaluators wished for (future work)

•	Exchangeable emoticons

•	Rate emotions of multiple observed people

OUT OF CONTROL 

design students’ ratings of their relevance to the 
appearance of products – seeing them but not using 
or owning them (Desmet, 2002). Although this 
procedure can help identify product-relevant emotions 
neglected by psychological research, it lacks a sound 
theoretical basis. 

 
Figure 2. Stills from PrEmo1 (below) and PrEmo2 (above). From left 
to right: disgust, neutral position, and fascination. 

In the current work, a more systematic approach was 
adopted to devise a list of emotion that would be 
appropriate for a general product experience 
measurement tool. The model of emotion proposed by 
Ortony, Clore, and Collins (1988) was used to define 
four relevant emotional domains, further divided in 14 
distinct emotions. These domains are (1) general well-
being emotions (2) expectation-based emotions (3) 
social context emotions, and (4) material context 
emotions. Each domain is briefly described below. 
 
To keep the questionnaire short and maintain the 
same number of positive and negative emotions, 
several emotions present in PrEmo1 are not included 
in PrEmo2: inspiration, indignation, disappointment, 
pleasant and unpleasant surprise. Table 1 provides a 
comparison of the emotions measured by PrEmo1 
and PrEmo2. All emotions from the LEMTool are 
however covered by the new tool. 
 
(1) General well-being emotions 
Joy or happiness is experienced when things that one 
likes happen. Conversely, sadness is experienced 
when things that one does not like happen, or when 
things do not happen that one wants. Emotions are 
also experienced in response the possible 
actualization of desirable or undesirable events. In 
those cases the actual prospect is unknown, and one 

will experience either hope or fear: Hope in the case 
one anticipates a desirable event to happen, and fear 
in the case one anticipates an undesirable event to 
happen. 
 
 
(2) Expectation-based emotions 
Expectations-based emotions are experienced in 
response to the conformation or disconfirmation of an 
expected event. The expectation serves a ‘standard of 
performance’. If the actual event confirms an 
expectation, a person will be satisfied and not merely 
happy. If the actual event disconfirms the expectation, 
a person will be dissatisfied and not merely sad.   
 
(3) Social-context emotions 
Emotions like admiration and contempt are 
experienced when events are attributed to the 
behavior of people or objects while pride and shame 
arise in responses to events we attribute to our own 
behavior. Admiration is evoked by behavior that is 
appraised as praiseworthy (exceeding a standard of 
behavior), and contempt is evoked by behavior that is 
appraised as blameworthy (conflicting with a standard 
of behavior). 
 
 
 

 
Figure 3. Two stills from the “shame” animation with blushing, head 
and eyes lowered, shoulders slumped forward. 

(4) Material-context emotions 
Attraction is experienced for objects that are 
appraised as desirable, and aversion for objects that 
are appraised as undesirable. Interest is experienced 
in response to objects that are appraised as distinctive 

(i.e. undone of any elements distracting from the expression)
[3]. The LEMtool images were created in collaboration with
a professional cartoonist, who was provided with general
guidelines about the composition of the facial expressions
and body postures. The LEMtool was designed as an
interactive instrument deployed during interaction with a
visual interface, allowing participants to indicate responses
in-process. The way the LEMtool is used during interaction
with a web page, is depicted in Figure 2.

Figure 2. The steps required to indicate an emotion for a certain area of
a visual interface, in this case a web page. Step 1: activate the LEMtool.
Step 2: select an area of the website. Step 3: indicate an emotion.

VALIDATION OF THE LEMTOOL IMAGES
A validation study was conducted in order to assess the
recognizability of the LEMtool images. Using a number
of different response formats, participants were asked to
indicate which emotions they thought the LEMtool images
were displaying.

Pilot study
Prior to the validation study, a pilot study was conducted.
The goal of the pilot study was to obtain a baseline for the
recognizability of the LEMtool images.

Image Target label
percentage

Joy 83.9
Desire 83.9

Fascination 81.7
Satisfaction 80.6

Sadness 80.6
Disgust 96.8

Boredom 100
Dissatisfaction 87.1

Table 1. Recognition accuracy of the LEMtool images in the pilot study.
All images were recognized at above chance level (i.e. 50%, p <.001).

Participants

Participants were Master’s students at the Technical
University of Delft enrolled in a course on product
experience. In total 38 male and 55 female students
participated (N = 93). Age ranged from 21 to 31 (M = 23.4,
SD = 1.9).

Apparatus

Participants were presented with two sheets of A4 paper
stapled together. The LEMtool images were printed in
black-and-white with a size of 5 by 5 centimeters. The eight
emotion terms corresponding to the images were presented in
English next to each image.

Procedure

The procedure was explained to the entire group by the
lecturer. Participants were asked to select either one or more
of the eight given emotion terms, or add a word of their
own, that according to them, would best describe the emotion
expressed by the LEMtool image. This last option was added
to reduce response bias as a result of the forced-choice format
[15]. Finally the participants were instructed to indicate their
gender, age and first language. Participants were specifically
told that they were not allowed to talk to each other. The
entire procedure took no more than five minutes.

Results

Table 1 lists the percentages of participants who selected the
target label for each LEMtool image. Only selection of the
target label was considered a correct response. Responses
containing selection of more than one label, or responses
consisting of an added label were considered an incorrectly
selected label. Binomial tests were computed for the
proportion of participants who selected each emotion label
for a given target label. Chance was set to 50% for each
emotion. This chance level was based on Ekman’s [10]
considerations on how some facial expressions might be most
likely confused with similar expressions. Here the chance
level reflects a choice between two emotions that may be
expected to be confused based on their morphology (i.e.
joy-satisfaction, desire-fascination, sadness-boredom, and
disgust-dissatisfaction). Note that the chosen chance level is
more stringent than that typically suggested for forced-choice
facial expression recognition tasks (see [15]). Table 1 shows
that all of the LEMtool images were recognized as the
emotions they were intended to display at above chance level
(p <.001). These results are comparable to, and in some cases
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Discussion

•	Focus on large tangible interfaces

•	E	valuation in dementia care facilities needed

Project Intermem
•	Interdisciplinary consortium of researchers, care facilities and tech-

nology companies

•	User centred approach: adapted contextual design process

•	Iterative design process with need for formative evaluations

Dementia
causes interference with activities of daily living through the loss of 
memories [1], including autobiographic memory and self-identity [2]. 
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