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Abstract
While user experience assessment enables understanding
users’ perception about a product, limitations have been en-
countered when elders use questionnaires to evaluate user
experience. In this paper we present the design process of
Aestimo, a tangible interface to assist elderly people when
evaluating the user experience of interactive prototypes.
Our prototype is a simplification of the AttrakDiff question-
naire, which gives a chance to record one’s overall opinion
(i.e., speech) and emotions. In addition, our design uses
playful interaction styles that are familiar to the elderly. In a
preliminary evaluation, elderly found Aestimo entertaining
and easy to use. As future work, we aim to explore new ma-
terials in building Aestimo and to perform a comprehensive
evaluation with several elders.
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Introduction
Elderly people may face several physical and cognitive lim-
itations in their daily lives. Among the former, hearing im-
pairments and visual problems can often result in difficulties
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reading, especially small text [1]. Similarly, cognitive chal-
lenges are also present since there is a decrease in elders’
reaction time and in their ability to solve problems [1, 6].
Therefore, it is essential to design technologies or products
specifically for elders. User experience (UX) becomes a
useful tool in terms of understanding the perceptions and
responses resulting from the anticipated use of a product,
system or service [10]. To measure UX, instruments such
as questionnaires have been extensively used. One exam-
ple is the AttrakDiff questionnaire1, which is used to mea-
sure hedonic and pragmatic qualities of a product.

Figure 1: Electronic devices from
the 1970s.

In the past, several difficulties have been encountered in
using questionnaires to assess the user experience of older
adults, e.g. they respond randomly to questions when they
do not fully understand them [7]. It has also been noticed
that elders are more ’cautious’ in answering questions,
therefore, they often refuse to answer a question or tend to
frequently pick "do not know" when responding [14]. There-
fore, it becomes necessary to provide support to the elderly
in reporting UX.

We present Aestimo, a tangible interface kit that allows to
measure the experience of the elder user while taking into
account some of their physical and cognitive challenges.
The kit is a modified version of the AttrakDiff questionnaire,
which includes the evaluation of emotional dimensions, as
well as recordings of elders’ opinions. Our design uses in-
teraction styles and tangible elements that are familiar to
the elderly, with the goal of a playful [11], non-stressful ex-
perience. We conducted a preliminary evaluation with three
elders. In the future, the results of that evaluation will be
used to improve our prototype.

1Attrakdiff.http://attrakdiff.de/index-en.html

Related Work
In some studies, questionnaires that measure UX have
been shortened to take into account the cognitive limitations
(attention capacity) of participants [3]. Another approach
has been to adapt the questionnaire as an interview, be-
cause older adults had problems reading and/or responding
to the questions [8]. Similarly, web-based questionnaires
have been used in evaluations, but elderly people did not
have the knowledge to complete the questionnaire or the
necessary technological equipment [7].

Tangible interfaces are more accessible and suitable for the
needs of elderly people [16] and interactions that remind
them of familiar devices have a high acceptance, e.g. an old
fashioned radio [12] or transistor radio [17]. Actual physical
contact with an interface may give elder users confidence
in their abilities [5]. Therefore, we designed a tangible inter-
face kit to report UX aimed at seniors, which can also assist
researchers conduct evaluations.

Concept Design
The motivation for this interface comes from problems we
found during our previous research with elderly users [15].
Researchers on several occasions had to read each ques-
tion out loud, because participants could not read the ques-
tion, despite having used a large font. In addition, the 7-
point scale used in AttrakDiff was difficult to understand for
seniors, and in their majority they only used three points on
the scale (the lowest, the middle or the highest). Hence, the
idea of transforming a validated instrument (AttrakDiff) to
measure UX into a tangible device emerged (similar to [4]).

Buttons, Knobs and Switches
In the first phase of the design, we researched interaction
styles [13, 2] of technologies that were typically in use in the
seventies. We chose to look into this decade because our
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target group, in its majority, would be familiar with how to
operate those systems since at that time they were young
adults. Likewise, we believe that these interaction styles will
bring benefits to the elderly: (1) they will interact with the
interface in a physical way, (2) they know how to operate
these devices, generating little cognitive effort and feeling
capable. Thus, in this first step, electronic devices of the
seventies (e.g., Walkman, washing machines, typewriters)
were searched online (see Figure 1). We looked into 27
electronic devices and we discovered 45 different interac-
tion styles those devices could afford. The devices and the
related interactions were compiled in one visualization us-
ing Atlas.ti 2, obtaining as a result that the interactions were
commonly performed with elements such as buttons, knobs
and switches.

Figure 2: Selected AttrakDiff items
(marked with •).

Multimodal and Playful Interaction
We made the decision to incorporate all the interaction ele-
ments we found (buttons, knobs and switches) to make the
interactions rich and playful, for two main reasons. First, be-
cause those elements are familiar to our target group and
second, because they have the characteristic of giving very
clear feedback to their users. For instance, when pressing
a button of an old radio one can hear a strong mechanical
sound - however, pressing the button may take considerable
physical effort. Thus, when designing Aestimo we tried to
combine an easy press and strong audio feedback.

Simplifying AttrakDiff questionnaire
AttrakDiff is used to understand the usability and design of
an interactive product. Answers are on a scale of -3 to 3
(0=neutral). It has four dimensions: pragmatic quality (PQ)
or the ease with which people can complete a task; hedo-
nic quality-stimulation (HQ-S), which refers to whether a
product encourages the development of user skills; hedonic

2http://atlasti.com/

quality-identity (HQ-I) or the message that is communicated
to others while using a product; and attractiveness (ATT) or
charm of the product [9].

To simplify AttrakDiff, we decided to use a 3-point scale that
by extension inspired the decision of revising the way the
"questions" were formulated in the original instrument. At-
trakDiff presents the positive and negative aspects of an
adjective (e.g., pleasant and unpleasant) and the user has
to evaluate to what extent the device was one or the other
within the aforementioned scale. In our case, we reduced
the 28 points of the original instrument to 16 by selecting 4
items (two positive and two negative adjectives) for each of
the four dimensions (see Figure 2). Then, we transformed
each adjective pair into a question, e.g. Conservative-
Innovative became "Is the device innovative?"

Emotional Aspect and Overall Dimension
Next, we decided to enrich the evaluation by including an
element that would measure emotional aspects. This de-
cision was inspired by customer feedback stands that one
can normally find in stores and airports3. We also decided
to include one last overall feedback element aimed at gath-
ering insights from participants that we would otherwise not
have been able to receive from the questions alone.

Paper Prototyping
After the completion of the desk research, we explored dif-
ferent forms that our prototype could have in fulfilling the
aforementioned concepts. Thus, in investigating those
we used paper prototyping as a method to inspire ideas.
The first two authors of this paper began creating various
shapes with paper (See Figure 3), including cylindrical
forms, squares, tokens, and asymmetrical pyramids. Next,
the researchers experimented with those shapes to explore

3https://www.happy-or-not.com/en/
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forming new artifacts. The variety of shapes inspired the
idea that each of them could be used as a separate artifact
connected to a related task, forming an evaluation kit and
adding to the playful aspect we aimed for. Thus, we tried to
think each of those shapes in relation to the elements we
wanted for our UX instrument: a) the AttrakDiff question-
naire, b) the emotional aspect, and c) the overall feedback.
While our paper shapes were the point of departure for our
design, several elements were modified in the process of
designing our final prototype. Our initial design decisions
are described below.

Figure 3: Creating shapes and
forms as a method to inspire ideas.

Figure 4: Paper prototype.

Figure 5: Latest version of the
prototype.

Tangible AttrakDiff
We intially decided to split AttrakDiff questions into two tan-
gible elements, 8 questions each: a book and a cube (see
Figure 4). The book would include one question on each
page using a large font to ease readability. At the same
time that the participants would flip a page, an embedded
speaker would play the questions out loud. The cube would
have an embedded speaker which would play the questions
one by one after shaking it. Both elements would include a
3-point scale.

Emotional Aspect and Overall Feedback
The emotional aspect was initially imagined as tokens de-
picting three different faces of emotions where our users
would be asked to choose and drop in a bucket-like com-
partment in the prototype. However, to simplify the design,
we finally chose to use those three faces as voting but-
tons. The overall feedback would be an audio recording,
with record and stop buttons reminiscent of cassette tape
recorders.

After we built our first (paper) prototype, we realized it had
three sound outputs (see Figure 4), which could be confus-
ing for the users. As such, we decided to remove the cube.
Also, in minimizing the sound inputs and outputs we chose

to use a phone to cover the sound needs of all the elements
of Aestimo. In addition, we changed the emotional aspect
from three to four faces, offering more options to the elders.
Also, we replaced the buttons with a slider. Last, when envi-
sioning the situation of usage we realized that the shape of
the prototype should change to simplify the interaction. We
tried all those changes for the next version which was made
in wood.

From Paper to Wood
The next step was building a wood prototype (Figure 5).
In this prototype, we included engraved instructions on
the surface, so Aestimo could be used without assistance.
These instructions have large text and the user may listen
to them through the phone while reading. We placed the
phone handle at the front of the interface covered by a lid.
We replaced the buttons of the emotional evaluation with a
switch, and used a knob to evaluate the questions. Finally,
the shape of the prototype was modified to add an inclined
support that allows the person to better read the book.

Interaction
Here we describe how the interaction is envisioned. The
user reads the instructions which lead them to open the lid
of the prototype. The user picks up the phone and holds it
(see Figure 6). Once the first page of the book is flipped,
the corresponding question is played by the phone. After
each question is read the user is invited to vote (yes, neu-
tral, no) by using the knob at the front right of the prototype
(see Figure 5).

After the completion of the book a new compartment is re-
vealed which contains the emotional aspect and the overall
feedback (see Figure 7). There, the user can find instruc-
tions once again above every element. The emotional eval-
uation includes a scale of four faces which invites the user



to choose one of them by sliding a switch. In the last part,
the overall feedback, the user has to press play and record
their thoughts about the prototype and then press stop once
they are done. The combination of interaction styles (knob,
switch and buttons), the telephone, the book and compart-
ments, as well as the different activities that must be per-
formed, have the goal of creating a playful experience for
elders.

Figure 6: Phone.

Figure 7: New compartment.

Figure 8: Evaluation of Aestimo
with elders.

Initial Observations
A preliminary evaluation of the prototype was conducted
with three elders (average age: 70, SD: 10) with no cog-
nitive disabilities. First, the participants interacted with a
home blood pressure monitor. Afterwards, they had to eval-
uate the device using Aestimo. Finally, the researcher con-
ducted a semi-structured interview to collect information
about the perception that the participants had of our proto-
type.

In general, participants found Aestimo entertaining, intuitive
and easy to use. They felt the instructions guided them cor-
rectly through the evaluation activities. They also indicated
that they could correctly express their opinions about the
device. Finally, they suggested that the emotional evalua-
tion, which had a scale of four faces, could also include a
text description.

Conclusions and Future Work
In this paper we have described the design process of Aes-
timo, a tangible interface aimed at elderly users to evaluate
the user experience of interactive prototypes. Aestimo uses
familiar interactive styles for elders and proposes a playful
experience. The preliminary results are encouraging. Our
next steps include an in-depth evaluation of the finished
prototype. We also want to explore the use of other materi-
als in building the external part of the prototype.
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