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Execut ive  summary 

The aim of the document is to provide a new definition of the requirements for the 

supporting the acceptability and usability of the Robot-Era platform, as well as the Human 

Robot Interaction, taking into account the results coming from the first experimental loop. 

After the in-depth evaluation of the three platforms (DORO, CORO and ORO) by the older 

users, some changes seems to be necessary in order to drive the development and the new 

design of the robots, for the second experimental loop.  

This deliverable represents a key document for the next developmental phase, as it is highly 

based on the strong cooperation within the research partners and the technical ones, in 

order to matching the user’s point of view with the technical feasibility of the platform 

improvements.   

The activities required for task 2.4 represents a crucial step for analyzing more in depth the 

results coming from the first experimental loop (D8.1), the analysis conducted for the new 

services structure definition (D2.6 Second report on the structures of Robot-Era services), 

and the partners input collected during the workshop conducted in Berlin (February 6 th-7th 

2014), in order to provide new insights for the technical improvements (D2.8 Second report 

on the S/T requirements of the Robot-Era components).  

On the user oriented perspective, the results of the experimental loop have shown that the 

anxiety and the perceived enjoyment were found as major key indicators of acceptability, 

usability and HRI. These results were then matched with the new services designed in the  

D2.6, in order to provide a sum of the robotics ability and capability of the platform and new 

technical challenges to be faced in D2.8.     

Regarding usability, after the analysis of the results, it was decided to test the new version 

of the Robot-Era interface with five participants in Berlin on April-May, before the second 

experimental loop. A mixed methods approach was used with qualitative and quantitative 

questions for evaluating the improvement of the interface and finding new usability 

problems. From the results, the overall usability of the new Robot-Era interface is resulted 

to be good. No relevant problems were retrieved.  
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1  Introduct ion  

For starting with the definition of the new requirements for improving the acceptability, the 

usability and the human-robot interaction (HRI) of the Robot-Era platform, the deep 

understanding of the first experimental results loop is mandatory.  

Starting from the Theory of Acceptance and Use of Technology (UTAUT, Venkatesh et al., 

2003) and the definition of a social robot expressed by Bartneck et Forlizzi (2004), intended 

as “an autonomous or semi-autonomous robot that interacts and communicates with 

humans by following the behavioral norms expected by the people with whom the robot is 

intended to interact”, service specific indicators were developed for the qualitative and 

quantitative evaluation of acceptability and HRI.  

As already reported in D8.2 “Report on results obtained in the first cycle of the Robot-Era 

experimentation”, some videos were analysed during the experimentations from three 

different perspectives showing the user, the robot and the interaction on the tablet 

interface. Then it was decided to conduct the observation on already described patterns on 

verbal communication and non verbal communication to be interpreted as indicators at 

anxiety, attitude and perceived enjoyment. In particular, the tone of the voice, the body 

posture, the facial expression of the user were collected to be matched with the free 

statement of the user.  

During the analysis of the results, it was observed that the acceptability, usability and 

human-robot interaction have shown two common issues, that can modulate their positive 

or negative evaluation, that are represented by the communication, intended as 

“conversational communication”, oriented to the everyday communication/entrainment, and 

the “service communication”, oriented to the specific tasks, and the emotional capability 

of the robots.  

For this reason, it could be said that the technical improvements should regard the following 

robotic capabilities: 

• Communication: that should be intended as “conversational communication”, 

oriented to the everyday communication/entrainment, and the “service 

communication”, oriented to the specific tasks performed by the robots and the 

availability of receiving feedback to support the robot activities monitoring by the 

user.  

• Emotion: intended as all the aspects/modalities the robot should adopt for eliciting 

the reaction of the user and understand the appropriate emotional answers in 

relation to the context and the specific user.  

• Service-oriented improvements: specific adjustments to support the usability of the 

system, in particular the GUI, because the majority of the sample has reported to 

not be comfortable with the tablet interface and experienced anxiety. 

 

 

 

 

 

 

 



 

 

D2.7 – Second report on the usability and 

acceptability requirements 

 

File name: Robot-Era_WP2_D2.7 

Leader contractor: INRCA 

Participant contractors: INRCA, YOUSE, SSSA 

Page 6 of 

32 

 

2  From the  resul ts  of  the  f i rst  exper imental  
loop to  the new requirements def in i t ion 

In order to understand deeply what are the meaning of the areas to be improved, a 

definition of what we intend for communication and expression and their influence on HRI is 

reported in the following paragraphs. 

 

2 . 1  W h a t  i s  C o m m u n i c a t i o n ?  

In the social psychology field, communication can be defined as the process of transmitting 

information and common understanding from one person to another (Keyton, 2011).  

The first major model for communication came in 1949 by Claude Elwood Shannon and 

Warren Weaver (). Following the basic concept, communication is the process of sending 

and receiving messages or transferring information from one part (sender) to another 

(receiver). 

The elements of the communication process are: 

• the sender: the person who initiates a message 

• the message: the verbal and/or nonverbal content that must be encoded by the 

sender and decoded by the receiver 

• the channel: the medium by which the message is delivered and received 

• receiver: the person to whom a message is directed 

• the context: the setting and situation in which communication takes place 

• feedback: a response from the receiver indicating whether a message has been 

received in its intended form 

• noise: anything that interferes with the accurate expression or reception of a 

message.  

In addition to verbal communication, when humans interact with other humans, there are a 

variety of channels for sharing information known as non-verbal communication.  

Non verbal communication plays an important role in the communication process.  

In fact, nonverbal gestures, facial expressions and even body position can transmit 

messages. Non-verbal communication consists of all the messages other than words that 

are used in communication. In verbal communication, these symbolic messages are 

transferred by means of intonation, tone of voice, body posture, body gestures, facial 

expressions. Intonation is the way that the sender’s intonation of voice rises and falls when 

speaking. The tone of voice is a means by which the speaker implies his or her attitude to 

the message. It is also a means by which he seeks a reaction from the hearer examples of 

tone of voice are: aggressive, critical, nervous, disappointed, monotonous, friendly, 

enthusiastic, vivid, persuasive. Body posture is the position of the speaker’s body. A body 

gesture is a movement made with a limb, especially the hands, to express, confirm, 

emphasize or back up the speaker’s attitude or intention. This non-verbal activity is 

regularly used in oral discourse. Moreover, facial expressions are dynamic features which 

communicate the speaker’s attitude, emotions, intentions, and so on. The face is the 

primary source of emotions. During oral communication, facial expressions change 

continually and are constantly monitored and interpreted by the receiver. Examples are: a 

smile, frown, raised eyebrow, yawn or sneer. Eye movement is a key part of facial 

behaviour because the eyes are invariably involved in facial displays.  

As for humans, the communication “rules” should guide development of social robots 

definite as “an autonomous or semi-autonomous robot that interacts and communicates 

with humans”. Therefore, robots that only interact and communicate with other robots 

would not be considered to be social robots because the main activity of social robots is to 
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interact with people. In order to do that, the robot must be able to understand what the 

user is saying or doing, to understand natural language and should be capable of 

establishing complex dialogues with its human. 

As described also by Fong at all (2003)  the social robots should have the following 

characteristics: 

• express and/or perceive emotions; 

• communicate with high-level dialogue; 

• learn/recognize models of other agents; 

• establish/maintain social relationships; 

• use natural cues (gaze, gestures, etc.); 

• exhibit distinctive personality and character; 

• may learn/develop social competencies. 

 

2 . 2  W h a t  i s  E m o t i o n a l  e x p r e s s i v i t y ?  

As for the communication, the emotional capacities  of the robot seems to be a crucial issue 

that can modulate the acceptability and the usability of the system, as well as having a 

direct effect on the HRI, as it is a component of the communication path as well.  

Humans are the most expressive, emotionally complex and socially sophisticated of all the 

species (Darwin, 1872). In the humans is possible to observe facial and vocal expressions 

like smiling or snarling and it is to possible to note also physiological changes.  

According to Ekman and Friesen theory (1972), there are six facial expressions which 

correspond to distinct universal emotions, such as disgust, sadness, happiness, fear, anger, 

surprise.  

Before Ekman, it was widely believed that facial expressions and the emotions were 

determined by culture - that people learned to make and read facial expressions from their 

societies. From his study with the population of Papua New Guinea, Ekman has consistently 

shown that facial expressions are cross-cultural, revealing that there is a “universal set of 

certain facial expressions used in both the Western and Eastern worlds”. This list of 

universal facial expressions, which Ekman published in 1972, comprises the six basic 

emotions, and can be summarized in the table below: 

 

Emotion Picture Definition Facial Muscular Movements 

Anger 

 

Antagonism toward a 

person or object often 

felt after you feel you've 

been wronged or 

offended  

Lowering eyebrows, tightening 

and narrowing lips, glaring 

eyes, tightening lower eyelids; 

less commonly, thrusting jaw 

forward 

Happiness 

 

Pleasant feeling of 

contentment and well-

being  

Smiling - pulling up corners of 

mouth, contracting large 

orbital muscles around eyes 
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Surprise 

 

Feeling of upset or 

surprise at an 

unexpected occurrence  

Raising eyebrows high (which 

may cause wrinkles across 

forehead), opening eyes wide, 

dropping jaw so mouth is 

agape 

Disgust 

 

Intense displeasure or 

condemnation caused 

by something offensive 

or repulsive  

Narrowing eyebrows, curling 

upper lip, wrinkling nose 

Sadness 

 

Feeling of unhappiness 

or sorrow  

Drooping eyelids, lowering 

corners of mouth, pouting lips, 

downcast eyes 

Fear 

 

Feeling of apprehension 

caused by perception of 

danger, threat or 

infliction of pain  

Raising eyebrows/drawing 

eyebrows together, tensing 

lower eyelids, stretching lips 

horizontally, mouth slightly 

open 

 

From the literature, it was found that some researchers as Cynthia Breazeal and colleagues 

at the Massachusetts Institute of Technology (MIT) have constructed a robot called 'Kismet' 

with moveable eyelids, eyes and lips. The range of emotional expressions available to 

Kismet is limited, but they are convincing enough to generate pleasantness among the 

humans who interact with him.  

As for Robot-Era, from the results of the experimental phase, the communication and the 

emotional reaction are strongly linked to the enjoyment.  

For this reason, also Robot-Era platform, in particular DORO, should improve these aspects 

in order to improve and increase the acceptability. Especially the design of a robot’s head is 

an important issue within human robot interaction (HRI), because it has been shown that 

most non verbal expressions are mediated through the face (Blow, 2006). In fact, a robot 

without a face is perceived as anonymous. (Donat, 2001). 
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2 . 3  S e r v i c e - o r i e n t e d  i m p r o v e m e n t s  

Concerning the specific services adjustments to be improved, it has to be said that they 

were mainly upon the process of the services itself, already approached in D2.6 and the GUI 

for the service activation and monitoring.  

For this reason, in order to support the usability, in particular of the GUI, it was decided to 

conduct a pre-test on a new version of GUI, already implemented thanks to preliminary 

feedbacks reported in D8.2. 

The most important issue that highlights the need of an updated GUI version was the 

evidence collected during the field trial, that show how the majority of the sample that have 

experienced anxiety during the task, have also reported to be not comfortable with the 

tablet use. For this reason, it could be hypothesised that improving the GUI can positively 

influence the rate of confidence in use the tablet interface. 

   

2 . 4  S e l e c t e d  r e s u l t s  f o r  t h e  n e w  r e q u i r e m e n t s  d e f i n i t i o n  

After a detailed analysis of the results obtained in the first experimental loop through video 

observations as well as the cooperation among the partners during a devoted workshop 

(Berlin, 6th-7th February 2014), the following list of issues to solve were compiled, 

highlighting also which relevant areas is – positively or negative – influenced by the specific 

result: 
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Domain Results Statement(s) 
Influenced 

Dimension(s) 

Communication 

• To improve the dialog manager in 

order to get a natural language  

• Improve the conversational/courtesy 

capability of the robot 

• More fluent communication style 

The majority of the participants reported to 

prefer the speech interaction than the GUI one, 

using statements as “I think that it is better if 

the robot has the vocal command because the 

tablet is difficult”, “Why DORO does not say 

more things?” 

HRI 
Acceptability 

• To add a "back/return" button on the 

interface 

• To make elderly persons aware of the 

status and activity of each robotic 

platform  

 

Usability 

Overall 
 

• Updating the tablet graphic interface 

(i.e. icons)  

• Reduce the impact in the home 

environment 

“I think I like more the robot, while tablet is still 

a little complicate for me. I need to exercise 

more", “I do not understand the icons on the 

tablet”, “The icons are too small”, “It would be 

necessary to have an explanation of the goods 

under the icons”, “It is necessary change some 

icons, as for example pasta and eggs”, “I should 

have a bigger apartment for moving DORO”, 

“The room is too small for turning”. 

Usability 
Acceptability 

Expressivity 
• Improve the overall robots 

expressivity, such as eyes and gaze 

and tone of voice 

“The face is funny, but he stops too distant to 

me”  
HRI 

Acceptability 

Service-
oriented 

improvements 

Shopping 

Food and 

Laundry 

delivery 

• To deliver shopping bags inside the 

home. The robot does not recognize if 

the user takes the shopping.  

“It could be useful if CORO would bring the 

shopping bags inside the home” 
Acceptability 

Communic

ation 
• The length of the responding time in 

case of a warning.  

• Prompt communication for assuring 

security and environmental control. 

“DORO should go faster if there is a gas leak”, 

“Can the robot help in case of the intruders in 

the home?”, “The robot should also switch off if 

there is a gas lick” 

Acceptability 

Communic

ation 
• Initiating a phone call and picking up 

the phone in a more intuitive way. 

“I do not understand what I have to do”, “I’ve 

never used Skype” 
Usability 

Acceptability 

Garbage • High appreciation but is has to 

implement. The robot does not 

recognize the garbage. 

“Can the robot differentiate the garbage?”, “Can 

DORO takes the garbage and carry it to CORO?” Acceptability 
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Reminding • Improvement of the speech 

interaction for this service. 

“DORO should remind me also who I have to 

call. DORO should say more things” 
HRI 

Acceptability 

Reminding • The GUI was difficult to handle for the 

users and was not efficient. 

“The menu really does not work for me, I don’t 

know what I have to do”, “I do not understand 

this, it is too complicate from the tablet” 

Usability 
Acceptability 

Outdoor 

walking 

support 

• To be equipped with entertainment 

functions 

• Alert when obstacles  

 
HRI 

Acceptability 

Indoor 

walking  

• The controller should be 

customizable depending on the user 

“The controller should be customizable also 

because it influenced the step length not only 

the uncomfortable posture”  

Usability 
Acceptability 
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3  Design of  the  new requirements 

In order to guide the next requirements definition, it was decided to approach the robotic 

and GUI issues in different ways: 

• for the robotic aspects: it was decided to discuss among the technical partners about 

the available technical solutions for answering to the users’ requests, in order to 

drive the development in a user centred perspective and to underline the robotic 

abilities already available and the capabilities to stress for the next improvements. 

• for the GUI: a new updated version of the GUI was tested, in order to evaluate the 

adjustments already made after the first experimental loop collected results.  

 

3 . 1  R o b o t i c  a s p e c t s  

This section describes the main problems that occurred during the first experimental loop. 

Those problems can be distinguished into overall, communication and expressivity issue on 

the hand and service-oriented improvements on the other hand. All the following problems 

and their solutions were being discussed with the technical partner to find solution on the 

possible changes for the robot.  

Concerning the communication and expressivity areas, the majority of the input are 

convergent to the need of improving the nonverbal behavior of the robots, in order to 

implement the attractiveness of the robot as active partner in the daily communication on 

one hand, but, at the same time, avoiding the creation of too high expectations on the robot 

speech capability on the other hand.  

This risk, in fact, could generate in the users a sense of inappropriateness of the robots, 

while a real expectative on the technology is always to be promoted.  

The development of an appropriate dialog manager is mandatory, as well as the 

improvements on the system interactivity through eye leds and body movements, for 

example.  

Another interesting field of improvement consisting in the navigation and obstacles 

avoidance capability of the robots, mostly for the indoor navigation, for which it seems that 

many opportunities are already implemented. A detailed description on the S/T 

requirements will be reported in the D2.8, containing also information on future testing 

sessions on specific components-functionalities, in view of the second experimental loop.  

The table below summarized the results and the solutions proposed by the technical 

partners: 
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Domain Results Robotic ability Robotic capability 

Overall 

• Updating the tablet 

graphic interface 

• Reduce the impact in the 

home environment 

• Improvement of 

GUI 

• Moving fluently in 

the environment 

(gait)  

 

 

 

 

 

 

 

 

 

• For the GUI:  

− Putting a basket symbol above the list for the 

shopping service 

− Setting a time and date for the remainder is 

complicated because of the rotary buttons that 

are too sensitive: change the rotary button into 

a regular text field. 

− The terms on the pictograms “outdoor,  

“condominium”, "indoor” are misinterpreted as 

the destination for the garbage, not the 

collecting place.: Show the help-description 

permanently. It could be also useful to modify 

the buttons’ labels. Instead of "outdoor" it could 

be named as "from outdoor". 

Communication 

• To improve the dialog 

manager in order to get 

a natural language  

• Improve the 

conversational/courtesy 

capability of the robot 

• More fluent 

communication style 

• To add a "back/return" 

button on the interface 

• To make elderly persons 

aware of the status and 

activity of each robotic 

platform 

• Speech  

• Modulating 

distance for 

allowing the 

conversation 

 

Improving nonverbal behaviors: 

• Head motion (looking towards and away from the 

user and/or significant objects) 

• Body motion (moving or turning towards or away 

from the user, maintaining a comfortable 

interpersonal distance) 

• Better user localization, probably using the 

ambient intelligence to coarsely locate the user 

and the kinect to perform precise localization and 

track the user. 

Expressivity 

• Improve the overall 

robots expressivity, such 

as eyes and gaze and 

tone of voice 

• The design of the head 

(especially the weight � 

PTU gears make noises 

and the head tilts down). 

 

• Interactivity 

• Personal distance 

during 

conversation 

•  Movement of 

single 

components (i.e. 

eyes, head), to 

the focus of 

Improving nonverbal behaviors: 

• Head motion (looking towards and away from the 

user and/or significant objects) 

• Changing the eye leds to indicate changes in 

dialog manager state (speaking, listening, idle) 

• Body motion (moving or turning towards or away 

from the user, maintaining a comfortable 

interpersonal distance) 

• Better user localization, probably using the 
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attention ambient intelligence to coarsely locate the user 

and the kinect to perform precise localization and 

track the user. 

• Use more light-weight components for the head 

Service-
oriented 

improvements 

Shopping, Food 

and Laundry 

delivery 

• To deliver shopping bags 

inside the home. The 

robot does not recognize 

if the user takes the 

shopping.  

• Grasping  

• Navigation   

• Recognition  

• Reasoning 

• A different IR sensor will be placed on the CORO 

tray to make the robot able to detect if the box is 

missing or when the box is removed by the user.  

• Currently two couples of on/off IR sensors 

(transmitter and receiver) are placed on the side 

walls of the tray (one couple in the front and one 

in the back) and are used to detect the passage 

of the box on the rollers (from CORO to ORO and 

from ORO to CORO). These sensors will be 

replaced by a different IR sensor placed on the 

rear wall of the tray which provides the distance 

of the box from the rear wall. This sensor makes 

possible to detect if the box is or not on the tray 

(because removed by the user) and also the 

passage of the box from DORO to ORO and vice 

versa. 

• Use special pre-defined – easy to -grasp – easy 

to detect buckets, food/boxes Doro/Coro 

handover, implement Doro-user handover based 

on force sensors of the arm. 

Communication • The length of the 

responding time in case 

of a warning. 

• Prompt communication 

for assuring security and 

environmental control. 

• Initiating a phone call 

and picking up the 

phone in a more intuitive 

way. 

• Recognition of 

the dangerous 

situation 

• Speech for 

activating the 

emergency call 

• Specific improvements of the GUI already 

implemented 

 

Garbage • High appreciation but is 

has to implement. The 

robot does not recognize 

the garbage. 

• Recognition of 

garbage 

• Use special pre-defined buckets mentioned above 

(for Robot-Era we see no chance to exceed the 

1,5 kg pazload of the arm) 
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Reminding • Improvement of the 

speech interaction for 

this service. 

• The GUI was difficult to 

handle for the users and 

was not efficient. 

• Speech • Dialog manager to be improved for the task 

oriented communication 

• Specific improvements of the GUI already 

implemented 

 

Outdoor walking 

support 
• To be equipped with 

entertainment functions 

• Alert when obstacles  

 

• Speech  

• Communication 

• Navigation 

outdoor 

• Obstacles 

avoidance 

• Alert when obstacles: during the walk any 

obstacles along the path is signaled with acoustic 

(beep) and visual (red led blinking, touch screen 

warning) signals. 

• Three control modes are available: 

− the robot just warns the user about obstacles 

with the acoustic signal and it’s up to the user to 

avoid the obstacle. 

− the robot warns the user about obstacles and if 

an obstacle is on the user or robot path the 

robot doesn’t move forward to avoid collision. 

Only turns are allowed to the user and it’s up to 

him to avoid the obstacle. 

− the robot warns the user about obstacles and 

avoid the obstacle autonomously without help of 

the user and independently of the user 

commands. The user must follow the robot and 

take again control of the robot once the obstacle 

has been avoided. 

• Dialog manager to be improved for the task 

oriented communication 

Indoor walking 

support 
• The controller should be 

customizable depending 

on the user 

• Ergonomics • Under implementation 
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3 . 2  T e s t i n g  o n  G U I  

To improve the usability of the current version of the Robot-Era interface a usability pre-test 

was conducted in Berlin. The interface was tested qualitatively. The enhanced version of the 

Robot-Era interface, which was optimized based on the usability results from the first 

experimental loops was tested. The results of this usability pre-test will give the basis for 

the progress of optimizing the Robot-Era interface for an enhanced perception on usability 

during the tests of the second experimental loop. During the first experimental loop data on 

the perception of usability was collected for each service (see also D8.1 and D8.2). After the 

first experimental loop the usability can be rated as good but with the potential to be 

optimized. So this result gave the basis to update the Robot-Era interface and to test the 

current version before the second experimental loop starts. For this test, usability problem 

findings from the first experimental loop (e.g. adding a “menu” button for better navigation) 

were improved in an updated version of the interface. 

 

3.2.1 Methodological Overview 

For the evaluation of the new interface design, a mixed methods approach was set up 

(Johnson/Onwuegbuzie 2004). A qualitative usability test together with quantitative 

usability questionnaires was conducted. As this is the pre-test for the second experimental 

loop it was decided to conduct a small test with five participants to find major optimization 

potentials. The participants were chosen consciously, to represent the typical user in the 

social group of generation plus. The five test persons worked on typical tasks, designed to 

represent situations of everyday life. 

The aims of the test were: 

1. Evaluate the improvement on the interface based on the results from the first 

test loop. 

2. Finding new usability problems, which weren’t found in the first experimental 

loop. 

3. Weighting the usability problems found in order of their relevance for everyday 

usage. 

 

3.2.2 Research Design 

The study approach is mainly qualitative with additional quantitative elements to give an 

objective comparison of each task. It is based on the techniques of the “formal usability 

test” and the “contextual inquiry”. This means every test person has to deal with similar 

circumstances, being qualitatively observed and qualitatively interviewed. The tests 

environment and use tasks were kept stable. To guarantee this, the tests were taking place 

in YOUSE’ experimental office in Berlin. The benefit of the qualitative design is the 

possibility to find problems, test designers are not aware of. Besides the qualitative 

techniques, quantitative questionnaires were used to classify the test participants and 

receive a standardised overview of their user experience. 

The test has a simulative character. There are no physical robots included. The interaction 

and feedback given by the robot was simulated through acoustic and visual feedback by the 

tablet. 

The collected qualitative data was analysed with the technique of video-interaction analysis 

(Knoblauch 2006) and explorative content analysis (Mayring 2000). These methods contain 

great opportunities for data based inductive analysis.  
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The quantitative data will be evaluated descriptively. Its primary function is to describe the 

participants and to give possibilities for classifying their actions during the test. Also 

standardised benchmarks for user experience were used. 

 
Figure 1: Research Design Overview 

 

3.2.3 Methods 

The following section describes the methods used in the usability test. 

 

3.2.3.1 Qualitative Usability Test and Observation 

The idea behind a usability test is to let potential users work on realistic tasks. This should 

identify problems happening in every-day situations. Use cases were created by theoretical 

thoughts about the users’ regular actions. The scenarios are based on seniors’ everyday 

situations. Also insights gained from the already finalised project phases were used. The 

results were use cases and realistic scenarios, finally resulting in tasks. 

To minimize environmental influences, all the tests took place in the experimental lab of 

YOUSE and all tasks were presented in written form1. This is important to reduce 

confounding factors in technology and the tests’ situation. Also abstaining (as far as 

possible) from assisting or answering to participants’ questions minimized interviewer 

effects. Additionally all tests were recorded on video. 

The test bases on observation and interviewing. To make participants thoughts 

comprehensible, they were asked to “think aloud”, therefore they had to verbalise their 

thoughts. Additional to the explicit information a guide for observing was used. The 

guidelines are summarized in Figure 2. 

 

                                           
1 The usability test took place on two days (29.04.2014 and 30.04.2014). There were no incidents in 

the execution. 
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Reference Point Observation Guidelines 

Users’ self perception 

 

Is the user clear about: 

• “Where am I?”, “Where am I coming 

from?” (in the menu structure) 

• “Where can I go?” 

• “What can I do here?”  

Technical factors • “Are all the navigation opportunities 

visible?”  

• “Is it possible for the user to relate the 

controls?” 

• “Is there appropriate technical 

feedback?” 

Users’ knowledge • “Is the user knowing which of his actions 

has led to the reaction of the interface?” 

• “Is the user aware if/when the goal is 

reached?” 

• “Is the user aware of possible actions?” 

Figure 2: Observation Guidelines 

 

3.2.3.2 Qualitative Interview 

After every test phase the participants had to answer open-ended questions about the 

interface. Also they were asked to give suggestions for improvement. All the questions were 

designed to stimulate narration. With these questions it was tried to minimize suggestion, 

maximise clarity and not overtax the participants (Gläser/Laudel 2010). 

 

1. What did you particularly like about the interface? What did you particularly not like at 

all?  

2. Imagine that you were the technical developer and you could change whatever you want 

on the interface, what would be the things you would change? 

3. Would you report to your family/friends about the product? If yes – what? If not – why? 

 

3.2.3.3 Quantitative Questionnaires (UEQ and IADL) 

Before the tests took place, the participants had to answer questions about their technology 

usage and their level of autonomy. This is essential to create a participants profile. Some of 

the usability problems and for the most part manner of communication can be explained by 

participants’ personal attributes. The questionnaires contained questions about opinions and 

questions about everyday practise. The mind-set of the person can be found out, reducing 

social desirability (Otte 2008, p135-136). Additionally the interviewer creates a subjective 

rating about the impression the participant makes. Therefore the standardised scale of 

“instrumental activities of daily living (IADL)” was used. The scale items were asked verbally 

and involved into a small talk to reduce reactivity and avoid the feeling of being tested to 

the participants. The used scale can be found in the appendix 1. “Instrumental Activities of 

Daily Living”. 

After the usability test, the participants filled out a user-experience questionnaire. The user-

experience-questionnaire was used to get an overview of the subjective impression the 

participants got about the interface. Even if the sample is too small for advanced statistical 



 

 

D2.7 – Second report on the usability and 

acceptability requirements 

 

File name: Robot-Era_WP2_D2.7_rev01_2014 

Leader contractor: INRCA 

Participant contractors: INRCA, YOUSE, SSSA 

Page 19 of 

32 

 

analysis such as inductive analysis, it is useful to get an orientation on user experience. All 

statements based on the UEQ refer only to the selected population, not the overall 

population. The UEQ can be found in the appendix 2. “User Experience Questionnaire”. 

 

3.2.3.4 Video Data 

The Usability Tests were filmed with two cameras. One of the cameras filmed the entire test 

situation. The other one was attached to a mount above the display, recording the touchpad 

display and human-interface interaction. 

The video data was used to make intersubjective re-experience and interpretation possible 

(Knoblauch 2006). Also the interviewer could focus on the usability-test, without logging the 

activities. This ensures the quality of results, because no attention was wasted on extensive 

logging, and also no information was lost. 

 

3.2.4 Definition of Participants (Inclusion Criteria for Sampling) 

It was decided to build four categories of possible users. For best practicability and 

satisfactory accuracy, it was decided to take a purposive sample of five persons discovering 

85% of all usability problems (Nielsen/Landauer 1993). Adding more people would not have 

added notably explained variance under the circumstances of the used test design (Moser 

2012). The selected sample was a quota sample, based on a quota plan, which was built on 

the following dimensions. The idea behind this is using the principle of maximised 

diversification (Behnke/Baur/Behnke 2010). The targeted group, seniors, as well as major 

health and cognitive issues are diversification criteria. The used quota plan is summarized in 

Figure 3. 

 

 

Sex 

Male Female 

Age 
75+ 1 1 

65-74 1 2 
Figure 3: Quota Plan 

 

The major distinctive dimensions for building the sample were: 

1. Sex: Based on elders’ demographic structure, it was necessary to distinct between 

sexes of the participants. Women have a longer life expectancy, compared to men. 

Because of that, the social group of elderly increases its percentage of women with 

progressive age (Statistisches Bundesamt 2012). The sample represents the most 

realistic attributes, as 60% (3/5) of the sample had to be female. 

2. Age: All test participants were older then 65. Other studies on technological 

behaviour of elder people show there is a significant difference between “younger 

elder – aged 65-74” and “older elder – aged 75+”. Because of the focus on younger 

elderly in the first experimental loop, it was decided to make a bigger representation 

of “older elderly” in the second test on usability. Within an aging society (United 

Nations Population Fund 2012) with growing age expectation, this will be one of the 

major groups, which should be investigated for robotic services. Although we tried to 

involve “older elderly” into the test, “younger elderly” are also very important, 

because of their higher understanding of technology (x-sample 2010; p145). This 

allows to focus on specific interface problems, reducing general problems in the 

tablet usage. Based on this, we decided to take 2/5 “older elderly” and 3/5 “younger 

elderly” into our study. 
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3. Cognitive and health issues: The participants had to be mainly healthy in cognitive 

and health issues. Otherwise an adequate execution of the test could not be 

guaranteed. The personal issues the test persons have should not have priority in the 

results. This made a low-level of autonomy an exclusive criterion. The consequences 

of this exclusion are negligible, because not the different needs resulting of health 

issues were focused by this usability test, but the interfaces’ usability. In this case 

the physical limitations could be a big barrier, reducing the tests’ ability to 

concentrate on usability issues. Also it was necessary to standardise the tests 

environment, so all the tests were conducted in the experimental lab of YOUSE. It is 

not possible for people with low level of autonomy, as defined in Robot-Eras 

“description of work”, to get there on their own. This two arguments led to the 

testing with participants with middle and high level of autonomy. 

 

Additional we used a soft criterion. It is not rational to weight all criteria the same, making 

the sampling process to complex and loosing the spotlight on the important things. This 

criterion was subsidiary, but was used to choose persons from our pool, resulting in a 

strewed sample. 

 

4. Technological affinity: We tried to find out if the participants are regular user of 

computers and tablets. The sample should contain a mix of both groups.  

 

3.2.5 Sample Description 

This section characterises the participants, based on the major sampling dimensions (see 

Fig. 04). A detailed description of each participant can be found in the appendix “3. 

Classification of Participants”. The personal information was removed due to privacy issues. 

 
 

Figure 4: Participants Characterisation 

3 . 3  R e s u l t s  

Overall the usability of the Robot-Era interface can be rated as good. Most of the services 

work fine without any bigger problems. Only the shopping service and reminder service had 

some issues with regard to the usability. Some problems occurred without a relation to 

special services and were mentioned as overall problems. The specific problems and 

recommendations for every problem were listed in the following section.  

Also the user experience is above average. A detailed interpretation of the user experience 

questionnaire (UEQ) can be found in section 2.2.2. 

 

Sex 

Male Female 

Age 

75+ Nr.2 (82) NR.5 (75) 

65-74 NR.1 (74) 
NR.3 (70), NR.4 

(72) 
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3.3.1 Qualitative Usability Test Results 

The participants had to work on use cases. While doing this, they were observed, 

interviewed and recorded on video. Cosmetic problems and technical problems are not 

mentioned at this point, but can be found in the appendix 5. “Usability Report Pre-Test 

Interface Usability Test (for the second experimental loop)”. A more detailed description of 

the used tools can be found in section 2.1.2. An English version of the use cases can be 

found in the appendix 4. “Qualitative Usability Test Task Sheet”. 

3.3.1.1 General Issues 

The following paragraphs will give an overview of general problems affecting more than one 

service.  

User was trapped into sub menu because the help message hides the “menu” 

button 

The participants got trapped in sub menus because the help message covered the buttons 

“menu” and “help”. There was no notification how to hide the help message. The help view 

would have been hidden, if it would have been tapped into an empty space, but the test 

person did not try this. 

The reason for this behaviour is based in the participants’ orientation on a goal. They 

wanted to leave the sub menu. The whole menu based on tapping on specific buttons. So 

they were looking for a button to click. From their point of view, there is no reason to tap 

into free space. Additionally there is no hint, so they cannot know this option exist. 

���� Recommendations: There are different ways, which might fix this problem: 

1. Letting the button "menu" displayed. 

2. Different coloured button for closing the help message. 

3. Hide the help message automatically after a specific time. 

 

The user is uncertain about the time needed for executing a service  

After confirmation for the execution of a service, there is no information about the time 

needed to carry out the service (e.g. when the shopping will be delivered). The test person 

became uncertain and got a negative feeling of “waiting”. 

���� Recommendation: Display an approximated duration. This could be based on foregone 

experiences. 

3.3.1.2 Shopping Service 

The basket (“shopping list”) was not understood 

The list was not understood as the basket. Instead the user watched out for another 

possibility for picking groceries. This happens because the test person has an 

institutionalised idea of how baskets in web shops look like. This is based on a two-stepped 

principle of first choosing things and putting them in the basket, and secondly moving into a 

basket menu and checkout. The user got confused, because the Robot-Era basket works in 

a different way. 

���� Recommendation: Optical adaption of online shop standards for basket design. For 

example putting a basket symbol above the list. Also a big learning effect can be expected. 

3.3.1.3 Reminder Service 

Setting a time and date for the reminder is complicated because of the rotary 

buttons  

The rotary buttons are too sensitive. The participants often scrolled too far and touched the 

adjacent rotary button by accident. This is caused by the users’ limited motor skills. Also the 
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tablet does not react on every contact. There are two reasons for this: The first one is 

technical – elder people tend to have dry hands. The second one is caused by the limited 

experience the users have with using the tablet. 

���� Recommendation: Change the rotary button into a regular text field, because a lot of 

elder people have motor issues. On the other hand a big learning effect can be expected. 

Also the future seniors will be more used to handle a tablet. 

 

The users do not recognize the option “every day” 

A return between the description field “every day” and the selection box “YES/NO” creates a 

spatial distance. The user cannot relate both fields. Instead this confuses the test person, 

because their sense is only revealed in combination. 

���� Recommendations: There are two ways to handle this. The first is to remove the 

return, so both elements are close to each other. The second one is to change the selection 

field into “daily reminder / one-time alarm” and remove the description field. 

 

The meaning of the words “generic alarm” confuses the user 

The words are recognized as a special term instead as category. Maybe this is a problem of 

translation. It has to be tested, if the same problem appears in different languages. 

���� Recommendation: Rename the title into “other reminders”. 

 

The test person has no idea how to activate the keyboard 

There is no obvious hint how to insert text into the insertion field “description”. This could 

be found in the help menu, but the user did not use it. Users having no experience in using 

a tablet do not know that the keyboard will appear after clicking into the field. Instead the 

test person is looking for a graphically supported possibility for adding text.  

���� Recommendation: Display the help message automatically the first couple of times. 

This would support the learning effect. 

 

The user did not understand the choice between the different titles 

The user thought the different titles (e.g. “medicine”, generice alarm”) would be different 

types of reminders with own menus. As this was not true and the expected feedback was 

not displayed, the test person thought the choice was not working. This discrepancy 

between expected and realised reaction is caused by a general misinterpretation of the 

function of the titles. 

���� Recommendations: Adding a headline for the titles. For example “Reminders Titles”.  

3.3.1.4 Garbage Collection Service 

The pictograms for the garbage service were misinterpreted as destinations for 

the garbage 

The terms on the pictograms "Außen" (outdoor), "Hausflur" (condominium), "Innen" 

(indoor) are misinterpreted as the destination for the garbage, not the collecting place. The 

users did not use the help function, because they thought their interpretation is obvious. 

���� Recommendations: Show the help-description permanently. It could be also useful to 

modify the buttons’ labels. Instead of "outdoor" it could be named as "from outdoor". 
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3.3.2 User Experience Questionnaire (UEQ) Results 

The UEQ is a standardised tool for measuring the user experience of a product. It contains 

26 items including the six factors Attractiveness, Perspicuity, Efficiency, Dependability, 

Stimulation and Novelty (Laugwitz/Held/Schrepp 2008). 

The following interpretation is based on the UEQ benchmarks. These are scales, which set 

results means from 4818 persons from 163 studies in relation to the means from the Robot-

Era UEQ (Olschner/Schrepp/Schubert 2013). The comparison can be categorized into five 

categories: 

1. Excellent (best 10%) 

2. Good (10% of results better, 75% of results worse) 

3. Above Average (25% of results better, 50% of results worse) 

4. Below Average (50% of results better, 25% of results worse) 

5. Bad (In the range of the 25% worst results) 

 

Overall the results of the UEQ related to the Robot-Era interface are mostly above average.  

Although the score for novelty is below the average, this can be interpreted as good, 

because the Robot-Era interface’s target group is not much interested into innovativeness. 

Instead they need predictable products for higher usability. Also it has to be noticed, that 

the alpha score is below 0.7 what shows limited interpretability (Tavakol/Dennick 2011): 

Summarized the user experience is good and mostly above average. The results are 

summarized in Figure 5. 

 
Figure 5: UEQ results 

 

3 . 4  C o n c l u s i o n s  o n  t h e  G U I  t e s t i n g  

The overall usability is fine, but has still some problems. Most problems were found in the 

shopping service, the reminder service and on general level. When these problems are 

solved, there should be no major issues concerning the current version of the interface with 

the current services. The current Robot-Era interface is well suited for the targeted user 

group.  

The user experience is above average. Only the interfaces’ novelty was judged worse then 

average. This is not a problem, also because of the target users. A high novelty may act 
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deterrent for generation plus users. So it is better to build on known design elements. This 

keeps the high usability by higher conformity to user experience. 

So the general recommendation is to generally keep the actual design and improve it 

incrementally. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

D2.7 – Second report on the usability and 

acceptability requirements 

 

File name: Robot-Era_WP2_D2.7_rev01_2014 

Leader contractor: INRCA 

Participant contractors: INRCA, YOUSE, SSSA 

Page 25 of 

32 

 

4  Conclus ions 

 

The document shows some highlights for interpreting the results obtained during the first 

experimental loop and driving the next development. 

All the suggested improvements are approached on the technical side inside the D2.8, that 

has the main purpose of analysing the technical challenges to be faced, also at the design 

level. Inside the D2.8 it is also presented a detailed calendar on the activities of testing the 

refined components with short users’ pilots, in view of the second experimental loop. 

In addition, it seems necessary to organize small studies to analyse better the 

communication strategies of the older people, also without the platform, in order to give 

guidelines for the dialog manager development and the improvement of the communication 

and expressivity areas that constituted the basis of the acceptability, usability and HRI.  
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Appendix   

1 .  I n s t r u m e n t a l  A c t i v i t i e s  o f  D a i l y  L i v i n g  
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2 .  U s e r - E x p e r i e n c e - Q u e s t i o n n a i r e  

For the assessment of the product, please fill out the following questionnaire. The questionnaire consists 
of pairs of contrasting attributes that may apply to the product. The circles between the attributes 
represent gradations between the opposites. You can express your agreement with the attributes by 
ticking the circle that most closely reflects your impression. 
 
 

Example: 

attractive � � � � � � � unattractive 

This response would mean that you rate the application as more attractive than 
unattractive.  

Please decide spontaneously. Don’t think too long about your decision to make sure that you convey your 
original impression. 

Sometimes you may not be completely sure about your agreement with a particular attribute or you may 
find that the attribute does not apply completely to the particular product. Nevertheless, please tick a 
circle in every line. 

It is your personal opinion that counts. Please remember: there is no wrong or right answer! 

 
Please assess the product now by ticking one circle per line. 

 

  1 2 3 4 5 6 7     

not understandable � � � � � � � understandable 1 

creative � � � � � � � dull 2 

easy to learn � � � � � � � difficult to learn 3 

valuable � � � � � � � inferior 4 

boring � � � � � � � exciting 5 

not interesting � � � � � � � interesting 6 

fast � � � � � � � slow 7 

inventive � � � � � � � conventional 8 

good � � � � � � � bad 9 

complicated � � � � � � � easy 10 

usual � � � � � � � leading edge 11 

unpleasant � � � � � � � pleasant 12 

motivating � � � � � � � demotivating 13 

inefficient � � � � � � � efficient 14 

clear � � � � � � � confusing 15 

impractical � � � � � � � practical 16 

organized � � � � � � � cluttered 17 

attractive � � � � � � � unattractive 18 
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unfriendly � � � � � � � friendly 19 

conservative � � � � � � � innovative 20 

3 .  C l a s s i f i c a t i o n  o f  P a r t i c i p a n t s  

 

P1 Classification 

Sex Male 

Age 74 

Technological Affinity High (regular usage of pcs and tablets) 

Cognitive Issues None 

Health issues None 

Autonomy of every day living High 

Interviewer estimation high confidence in the usage of technology  

 

 

P2 Classification 

Sex Male 

Age 82 

Technological Affinity Low (never used pc, describes himself as 

hostile to technology) 

Cognitive Issues Low 

Health issues Low (eye issues) 

Autonomy of every day living High 

Interviewer estimation less confident in tablet usage; compares 

tablet to typewriter  

 

P3 Classification 

Sex Female 

Age 70 

Technological Affinity Moderate (regular pc usage, never used 

tablet before) 

Cognitive Issues None 

Health issues None 

Autonomy of every day living High 

Interviewer estimation Self confident in tablet usage 

 

P4 Classification 

Sex Female 

Age 72 

Technological Affinity Moderate (owns computer and tablet, 

problematic usage) 

Cognitive Issues None 
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Health issues None 

Autonomy of every day living Moderate (domestic help) 

Interviewer estimation Irritated by tablets; impatient; denial of 

technology in everyday life; less self-

confident in usage of technology 

 

P5 Classification 

Sex Femal 

Age 75 

Technological Affinity Moderate (owns computer and smartphone) 

Cognitive Issues None 

Health issues None 

Autonomy of every day living High 

Interviewer estimation Quickly frustrated by usability issues; 

moderate self-confidence in using 

technology 

4 .  Q u a l i t a t i v e  U s a b i l i t y  T e s t  T a s k  S h e e t  

1. Help 

Show the help message for the main menu. 

2. Shopping 

a. Shopping 

You want to cook something for your guests. Please buy, while using the interface: 

 

• 3 tomatoes  

• 1 eggs 

• 1 paprika 

b. Beverage 

Show only the beverages. After this, show all items again. 

c. Shopping List 

Put on your list: 

• 1 tomato 

Please remove the tomato from your shopping list and put instead:  

• 1 bread 
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3. Order a meal 

Buy a meal of your choice by using the interface. 

4. Garbage 

Give the robot the command to bring the garbage out of your apartment. 

5. Laundry 

Give the robot the command to pick up the laundry. 

6. Escorting 

a. Call Doro 

Call the robot using the interface.  

b. Escorting 

Give the robot the command to escort you to the kitchen using the interface. 

 

7. Communication 

Iniciate a „test call“ with the interface. 

 

8. Reminder 

a. Birthday 

Set following reminder: 

• Date: 02.05.2014 

• Time: 15:00 

• Title: Maria 

b. Calendar (optional priority 2) 

Look precisely at the calendar. 

c. Alarm-Clock (optional priority 2) 

Set a alarm-clock: 

• Daily alarm 

• Time: 07:00 

• Title: alarm clock 

(Optional priority 1) 

1. Cleaning 

Give the robot the command to clean the living room. 


