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Abstract 

Addressing psychological user needs is a well-known 

approach in user experience research to design for 

positive experiences with technology, thus increasing 

the probability for user acceptance and long-term use. 

We propose to apply this approach to social human-

robot interaction and describe a research project where 

we use the need-based design approach to develop 

interaction strategies for social domestic robots for 

older adults. 
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Introduction 

In the past years, much research has been conducted 

to improve the technical features and interactivity of 

robots to make them appear more social. However, 

their application in real-world scenarios is still limited, 

and insufficient answers have been provided for how to 

ensure the acceptance and long-term use of social 

robots, especially in private spaces such as our homes.  
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Coming from the field of Human-Computer Interaction, 

we use a need-based design approach [8] to design 

technical products that provide a positive user 

experience (UX). It has been shown that a positive UX 

can enhance the acceptance and motivation to use a 

product [1]. Our need-based design approach is based 

on the human-centered design process [5] and enriches 

it with a focus on psychological needs, as described in 

our UXellence® Framework [1]. In the research project 

NIKA we transfer this approach to the field of Human-

Robot Interaction to design acceptable interaction 

strategies for social robots.  

UXellence® Framework 

Our framework to design for a positive UX is based on 

the approach by Hassenzahl [3, 4] . A positive 

experience can thus be designed by fulfilling basic 

psychological human needs. Based on [7, 8], our 

framework consists of ten needs (see table 1) . The 

UXellence® Framework has been integrated with user 

research and innovation methods to identify and 

integrate relevant user needs already in early stages of 

the design process.  

The NIKA project 

The NIKA project focusses on developing interaction 

strategies for social Human-Robot Interaction (HRI) 

with older adults. The goal of the project is to employ 

robots to assist older adults in their home with a robot, 

so that they can stay independent for a longer time. As 

older adults are known to be rather hesitant regarding 

the uptake of new technology, the acceptance of a 

                                                 
1 https://www.softbankrobotics.com/emea/en/robots/pepper 

2 http://consequentialrobotics.com/miro/ 

robot in their private home is an especially sensitive 

issue. We will therefore adapt a need-based design 

approach to ensure that the developed interaction 

strategies meet the users’ needs and provide them with 

an overall positive experience during the interaction 

with the robot. As it can be expected that users also 

differ regarding their preferences for the appearance of 

the robot, we work with three different types of robots 

(Pepper1 - humanoid, MiRo2 - animoid and Neato3 - 

abstract) with the goal to design need-oriented 

interaction strategies for the different types.  

Our approach for assessing the user needs is twofold: 

On the one hand, we assess general characteristics and 

psychological needs of the user group using qualitative 

methods such as interviews, contextual inquiries and 

focus groups. On the other hand, we conduct 

psychological experiments to examine perceptions of 

and attitude towards the three types of robots. 

Open Research Questions 

 How can we design social robots that also take 

into account the psychological needs of the 

users and not only their capabilities and 

requirements? 

 How does the need-based design approach 

need to be adjusted to be applied in HRI? 

 Which aspects of acceptance of social robots 

con concretely be improved by addressing 

psychological needs in the interaction design? 

3 https://www.neatorobotics.com/de/ 

Psychological User Needs 

Security: needing structure, the 

absence of danger and the 

independence of outer 

circumstances 

Keeping the meaningful: 

collecting meaningful things 

Self-expression: developing 

one’s own character and showing 

it to others. 

Relatedness: feeling close to the 

ones who are important to 

someone 

Popularity: being popular and 

appreciated by others  

Competition: being better than 

others 

Physical health: supporting one’s 

own well being 

Competence: feeling able to 

master challenges Includes: 

autonomy 

Influence: achieving something 

in my environment and with 

others 

Stimulation: curiosity and 

exploring new things. 

Table 1: Overview of 

psychological needs presented in 

the UXellence® Framework [1]. 

 



 

 

 How do the users perceive the different types 

of robots? Which one is most suitable to 

address the psychological needs? 

First steps towards a need-based design in 

HRI 

As a first step towards identifying the general needs of 

the user group and potential for the promotion of 

positive experiences, we conducted experience 

interviews [2, 9]  with older adults. During the 

interviews, participants were asked to describe a 

positive experience from their daily lives. These 

experience reports can be used to extract the relevant 

underlying needs and to transfer the reported positive 

moments to the interaction with a technical device [6] - 

in this case, a robot. 

Next Steps 

In the upcoming months, we will extend our qualitative 

user research and are currently preparing the 

contextual inquiries, focus groups and psychological 

experiments.  

The NIKA project has only started two months ago and 

we are looking forward to a challenging project with 

interesting research questions. Since we are only 

starting with our studies we are interested to exchange 

thoughts and insights with other researchers. We have 

a brought knowledge in UX and user research and are 

interested to learn about other approaches to design 

socially interactive robots. 
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