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hvorfor interaksjon i bruks-orientert design	/	DMB?
1. interaksjonsdesignere designer	interaksjon med	IT	=	

hvordan IT	skal opereres og forstås
2. interaksjonsdesignere må kunne designe for	interaksjon

med	all	slags	digital	teknologi
3. interaksjonsdesignere må forstå hvordan brukernes for-

utsetninger påvirker interaksjonen
4. interaksjonsdesignere må forstå hvordan interaksjon på-

virkes av	brukssituasjonen
5. hvordan kan vi	tenke og snakke om	interaksjon?

• Eva	Hornecker &	Jacob	Buur:		Getting	a	Grip	on	Tangible	Inter-
action:	A	Framework	on	Physical	Space	and	Social	Interaction

• Rebekka	Soma,	Vegard	Dønnem	Søyseth,	Magnus	Søyland	&	
Trenton	Schulz:		Facilitating Robots	at	Home:	A	Framework	for	
Understanding Robot	Facilitation



interaksjon

=	vekselspill mellom to	eller flere faktorer

interaksjon er	forskjellig fra
≠	kommunikasjon,	samarbeid =	vekselspill mellom to	eller flere mennesker (om	arbeid)
≠	bruk	=	menneskelig handling	der	artefakten er	nødvendig

interaksjon
• handlinger mellommenneske og artefakt,	de	veksler på å handle
• handlingene endrer innhold /	påvirker den	videre interaksjonen

• fokus på artefaktens handlinger og hvordan disse kommuniseres

Fritekstsøk

Søk etter ord eller uttrykk

NAOB / Ordbok / interaksjon

interaksjon substantiv

BØYNING en 
UTTALE [intərakʃo:´n]
ETYMOLOGI innlånt, jf. engelsk interaction; se inter- og aksjon

BETYDNING OG BRUK

1 vekselspill, samspill (mellom to eller flere komponenter, faktorer); vekselvirkning

SITATER
våre handlinger formes av et felt av faktorer i interaksjon (Samtiden 1968/244)
interaksjonen mellom [de økonomiske] variablene (Morgenbladet 1984/156/2/5)
også en teoretisk eller vitenskapelig tekst er en tekst, og står som sådan i interaksjon
med andre tekster (Karin Gundersen: Roland Barthes (ekstern lenke) 67 1989)
dette usmakelige pisset [hjemmebrent] får ligge i fred en ti års tid, i lydløs
interaksjon med det lurvete treverket i en eiketønne (Stig Sæterbakken: Dirty Things
LBK 2010)

2 utveksling av meningsinnhold (tanker, følelser osv.) mellom to eller flere
personer gjennom tale, håndbevegelser, mimikk e.l.

SITATER
samlingen av personer som står i umiddelbar interaksjon (samhandling) med
hverandre og identifiserer seg (har samfølelse) med hverandre (Forskningsnytt fra
Norges allmennvitenskapelige forskningsråd 1958/2/6/1)
hvis man har alle sine hjerneceller i behold, er man … stadig i interaksjon med
omgivelsene (Bergens Tidende 1969/63/7/6)
denne anende opplevende substans var i stadig interaksjon med omgivelsene via
sine sanser (Eva Ramm: Fra tro til virkelighet (ekstern lenke) 78 1976)

interaksjon
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dvs.	mennesker	og	datamaskiner



interaksjon

inneholder
• handlinger mellommenneske og artefakt
• handlingene endrer innhold /	videre interaksjon
• fokus på artefaktens handlinger og hvordan disse kommuniseres
=>	handlingssekvenser

interaksjon består av:
• det	brukeren gjør
• det	artefakten gjør

NB:	bare	det	partene gjør som er	synlig for	den	andre

brukeren datamaskinen

handling	ikke	synlig	 handling	synlig	 effekt	synlig	 operasjoner	ikke

for	maskinen for	maskinen for	brukeren synlig	for	brukeren

fra	in1030

in1060,	24.	april	2023



interaksjonsmekanismer

mekanisme = maskin,	apparat,	drivverk,	teknologi
• funksjon:	hva gjør mekanismen
• form:	hvordan vises	hva den	gjør &	hvordan den	opereres
funksjon til interaksjonsmekanisme:
• endrer tilstand,	dvs.	utfører en handling
• får artefakten til å utføre sin	funksjon,	gir input	til artefakt for	at	den	skal
utføre funksjon

form til interaksjonsmekanisme:
• kommuniserer til bruker at	artefakten opereres gjennom dem	+	hvordan
• kommuniserer til bruker at	mekanismen fungerer

interaksjonsmekanismen
• er	en artefakt seg	selv
• og en måte å operere artefakten på

Fritekstsøk

Søk etter ord eller uttrykk

NAOB / Ordbok / mekanisme

mekanisme substantiv

BØYNING en; mekanismen, mekanismer 
UTTALE [mekani´smə]
ETYMOLOGI fra fransk mécanisme; jf. mekanikk og suffikset -isme

BETYDNING OG BRUK

1 indre sammensetning, drivverk i en maskin eller et apparat, som ved en gitt
påvirkning utfører en bestemt bevegelse | jf. lukkemekanisme

EKSEMPLER
mekanismen i et urverk
låsen har en innviklet mekanisme

SITAT
kummen med den tunge mekanismen av stålbjelke og kjetting (Johan Borgen:
Lillelord (ekstern lenke) 125 1955)

2 (innretning, indre sammenheng og virkemåte i en) organisme, et samvirkende
hele, et system

EKSEMPEL
øyets mekanisme

3 OVERFØRT måte noe fungerer på; underliggende forhold, prosess | jf.
prismekanisme, samfunnsmekanisme

4 FILOSOFI filosofisk system som forklarer alle foreteelser i naturen og livet som
resultat av mekaniske (fysiske og kjemiske) krefter | jf. mekanistisk

EKSEMPEL
Newtons mekanisme

mekanisme
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interaksjonsmekanismer

interaksjonsmekanismen
• er	en artefakt seg	selv
• og en måte å operere artefakten på

in1060,	24.	april	2023

Understanding the pushbutton revisited: From on and off 
to input and output 

Heidi Bråthen1[0000-1111-2222-3333] and Jo Herstad2[1111-2222-3333-4444] 

1 University of Oslo, Oslo, Norway 
2 University of Oslo, Oslo, Norway 

lncs@springer.com 

Abstract. The button is a familiar technology that is used to control and regulate 
things and machines in our everyday lives. With the digitalization of the button, 
many possibilities for novel and innovative functions have been invented and 
implemented.  The use of digital buttons comes with some challenges that are 
explored in this paper.  We describe the transition between the mechanical switch 
to the digital switch, and specifically use the concept of familiarity to find out 
more about the use of digital switches in a case study of indoor lighting.  The 
contribution of the paper is to open for the transition between mechanical buttons 
and digital buttons and point to some challenges that arise in everyday use.  

Keywords: Interface, Understanding, Pushbuttons. 

1.1 Introduction 

The concept of the button is familiar to users of technology. Over the last decades, 
however, the button has developed from mechanical buttons to digital buttons, adding 
complex programmable possibilities to their application and use. We therefore ask how 
users make sense of the familiar buttons featuring new possibilities for interaction. 

Rachel Plotnick [1] shows that the understanding of pushbuttons was already a sub-
ject to societal concern at its introduction in the late 19th century. Advertisers, produc-
ers, journalists, and educators participated in a debate encompassing many different 
perspectives on how users, or consumers, could best understand the pushbutton in the 
time from 1880 to 1915. Perspectives ranged from those who believed that creative 
interrogations of pushbuttons should serve as an introduction to a broader electrical 
education, to those who argued for the ability of the pushbutton to make use effortless 
[1]. From 1915, however, the consumers familiarity with the pushbutton led to the in-
terface design to stabilize and the pushbutton became “black boxes”, resulting in less 
need for understanding the workings of the pushbutton [1].  

While users’ familiarity with the button was established more than a century ago, 
the added possibilities offered by programming of buttons now make electrical and 
digital buttons more complex to both use and understand [2]. We therefore revisit the 
discussion on how users understand buttons in the context of interaction design and 
HCI. to illuminate changes and new challenges in designing for interactions with new 
and emergent technologies such as autonomous technologies. 



interaksjonsmekanismer

interaksjonsmekanismen
• er	en artefakt seg	selv
• og en måte å operere artefakten på
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=	design	av	funksjon &	form

• handlingssekvenser mellommenneske og artefakt
• handlingene artefakten gjør
• handlingene mennesket må gjøre
• handlingenes effekter (endrer innholdet i artefakt og interaksjonsmekanisme)
og
• kommunisere hvordan mennesket skal handle
• kommunisere hvordan artefakten handler	
• kommunisere hvordan interaksjonsmekanismen handler

brukergrensesnittet er	der	formen presenteres
f.eks.	betingelsene artefaktet setter	for	handlingene (start,	stopp,	input	...)

design	av	interaksjonsmekanismer

in1060,	24.	april	2023



interaksjon =	handlinger mellom

vekslende handlinger
=	menneskets handlinger og artefaktens handlinger (=	dens	funksjon)
veksler

dvs.
design	av	interaksjon innebærer å designe
• brukergrensesnitt
• interaksjonsmekanismer
• artefakt
og hvordan disse samspiller

menneske og datamaskin

• hva skal brukeren gjøre?
• hvordan skal brukeren forstå hva hen	skal gjøre?
• hvordan skal effekten av	brukers handlinger

kommuniseres?
• hvordan skal en veksling kommuniseres?
• hvordan skal bruker forstå artefaktens handlinger?
…

in1060,	24.	april	2023



stoff fra in1050:	“affordances”	(Gibson)

kommunikasjon gjennom form

“affordance”	er	den	funksjonen som et	element	i omgivelsene kan tilby til individet
og som individet kan oppfatte,	dvs.	
• oppfatte elementet
• og hva det	kan tilby

“affordance”	
• er	en relasjon
• er	avhengig av	situasjonen,
• dvs.	hva man	ser	etter

“affordance”	=	“tilbydelighet”,	hint,	vink,	invitt,	fordring eller tilbud

Circumspective use of equipment: The case of bicycle 

messengers

Jo Herstad 

Faculty of Mathematics and Natural Sciences 

University of Oslo 

2007
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stoff fra in1050:	metaforer

metaforer brukes for	å forstå noe i termer	av	noe annet

f.eks.	“desktop”	metaforen “knapp”	på skjerm

11in1060,	24.	april	2023



stoff fra in1050:	brukbarhet

klassiske modeller

in1060,	24.	april	2023



digital	teknologi som design-materiale

både funksjon og form

digital	teknologi sine	muligheter for	å utføre funksjon og kommunisere funksjonen

in1060,	24.	april	2023



interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill

in1060,	24.	april	2023



interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill
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interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill

figur	fra:	Card,	Moran,	Newell	(1983):																																										
The	Psychology of Human-Computer	Interactionin1060,	24.	april	2023



interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill

fr
a	
Re
be
kk
a	
So
m
a
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interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill
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interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill
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interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill
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Tangible	Interaction	(TI)

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill

håndfast interaksjon

tangible	interaction	
&	tangible	user	interfaces

håndfast,	håndgripelig,	sansbar,	
følbar,	til å ta	og føle på ...

in1060,	24.	april	2023
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Tangible	Interaction	(TI)
håndfast interaksjon

in1060,	24.	april	2023

Future perspectives
During the project we have developed 5 generations of 
PuOtiseQsRriDO DQG iQteOOiJeQt tecKQRORJ\.
We are now in possession of a unique proven platform 
for further development for new users and uses, such 
as dementia care, elderly care, mental health care, 
special education and rehabilitation.
This new technology represents possibilities to 
develop QeZ KeDOtK�prRPRtiQJ pDrDGiJPs, (vitalising 
welfare technology), within cDre, treDtPeQt and 
OeDrQiQJ. New paradigms where we bring together 
knowledge from health disciplines, technology and 
cultural qualities and expressions. 
Through participation in the Cultural Rucksack 
program within speciDO eGucDtiRQ, and in a Post-
Doctoral study and a master course using RHYM( 
technology in GePeQtiD cDre, we have already done 
some work for new uses and user groups. 
Further we continue to work on developing ZDsKDEOe 
seQsRriDOO\ stiPuODtiQJ e�te[tiOes and surfaces, were 
we face great possibilities and challenges. 

www.5+<0(.no



Tangible	Interaction	(TI)
håndfast interaksjon

Getting a Grip on Tangible Interaction: A Framework on 
Physical Space and Social Interaction 

Eva Hornecker  

Interact Lab, University of Sussex  
Falmer, Brighton BN19PF, UK 

eva@ehornecker.de  
    

Jacob Buur  

MCI, University of Southern Denmark 
6400 Sønderborg, DK 

buur@mci.sdu.dk 

ABSTRACT   

Our current understanding of human interaction with hybrid 

or augmented environments is very limited. Here we focus 

on ‘tangible interaction’, denoting systems that rely on 

embodied interaction, tangible manipulation, physical 

representation of data, and embeddedness in real space. 

This synthesis of prior ‘tangible’ definitions enables us to 

address a larger design space and to integrate approaches 

from different disciplines. We introduce a framework that 

focuses on the interweaving of the material/physical and the 

social, contributes to understanding the (social) user 
experience of tangible interaction, and provides concepts 

and perspectives for considering the social aspects of 

tangible interaction. This understanding lays the ground for 

evolving knowledge on collaboration-sensitive tangible 

interaction design. Lastly, we analyze three case studies, 

using the framework, thereby illustrating the concepts and 

demonstrating their utility as analytical tools.  

Author Keywords 

Tangible Interface, Tangible Interaction, CSCW, Design, 

Analysis, Framework, Collaboration, Social Interaction 

ACM Classification Keywords 

H5.2. User Interfaces, H.5.3. collaborative computing  

INTRODUCTION 

Tangible User Interfaces (TUIs) and Tangible Interaction 

are terms increasingly gaining currency within HCI. This 

field of research relies on tangibility and full-body 

interaction and gives computational resources and data 

material form. Embedding computing in the everyday 

environment and supporting intuitive use, it shares goals 
with other novel approaches to HCI. Variations of this 

approach have been pursued over the last two decades as 

‘graspable user interfaces’ [13], ‘tangible user interfaces’ 

[34], ‘tangible interaction’ [5, 8], or physical-digital 

interactions and digitally-augmented physical spaces [26].  

While in traditional desktop computing the screen is merely 

a window through which we reach into a digital world, with 

tangible interfaces we act within and touch the interface 

itself. Designing tangible interfaces requires not only 

designing the digital but also the physical, and their 

interrelations within hybrid ensembles, as well as designing 

new types of interaction that can be characterized as full-
body, haptic, and spatial - new challenges for design and 

HCI. As building upon users’ experience of interacting with 

the real world lowers the threshold for activity, the 

embodiment of interaction objects alleviates the ‘access 

bottleneck’ of the keyboard [31], and interaction with these 

systems is easily observable, they lend themselves to the 

support of face-to-face social interaction. This is reflected 

in a considerable number of systems aimed at cooperative 

scenarios [1, 7, 26, 31, 32, 33, 36] (see also [34]).  

Until recently, research on TUIs focused on developing 

new systems. A move towards concepts and theory can be 
detected from a journal special issue on ‘tangible interfaces 

in perspective’ [18]. However, attempts to develop 

frameworks have concentrated mainly on defining terms or 

on categorizing and characterizing systems (e.g. [3, 12, 30, 

34]). While supporting structural analysis, mapping out the 

design space and detecting uncharted territory, these offer 

little advice when designing for real world situations and 

seldom address users’ interaction experience. Despite many 

interesting explorations of technical options, there is still a 

need for conceptual frameworks that unpack why ‘tangible 

interaction’ works so well for users [9]. Equally there is a 

need for principled approaches supporting research and 
design of these new hybrid environments that are inherently 

‘socially-organized settings’, as Williams et al note [36].  

We have chosen to use ‘tangible interaction’ as an umbrella 

term for this field, drawing together several fields of 

research and disciplinary communities who can profit from 

each others’ distinct perspectives and knowledge. Tangible 

interaction, as we understand it, encompasses a broad range 

of systems and interfaces relying on embodied interaction, 

tangible manipulation and physical representation (of data), 

embeddedness in real space and digitally augmenting 

physical spaces [4, 5, 6, 8, 26, 34]. It encompasses 
approaches from HCI, computer science, product design 

 
Permission to make digital or hard copies of all or part of this work for 

personal or classroom use is granted without fee provided that copies are 
not made or distributed for profit or commercial advantage and that copies 
bear this notice and the full citation on the first page. To copy otherwise, 

or republish, to post on servers or to redistribute to lists, requires prior 
specific permission and/or a fee. 
CHI 2006, April 22–28, 2006, Montréal, Québec, Canada.  
Copyright 2006 ACM 1-59593-178-3/06/0004...$5.00. 
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Tangible	Interaction	(TI)
håndfast interaksjon
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Tangible	Interaction	(Hornecker &	Buur)

Håndfast håndtering
bruk	er	avhengig av	at	det	fins	en artefakt,	en materiell representasjon
Haptic	direct	interaction
• følbar,	direkte interaksjon:	grensesnittet er	en interaksjons-artefakt som man	
kan ta	på,	bevege og som gir følbar respons

Lightweight	interaction
• skrittvis interaksjon:	der	bruker får respons /	svar /	tilbakemelding underveis,	
lett å ta	i bruk

Isomorph	effects	
• formlike effekter:	der	brukeren forstår sammenhengen mellom egen handling	
og effekten av	den

in1060,	24.	april	2023



Tangible	Interaction	(Hornecker &	Buur)
Romlig &	kroppslig interaksjon
alle	håndfaste grensesnitt har en utstrekning i rommet

Inhabited	space	
• bebodd rom:	brukeren deler rommet med	artefaktene –skillet	mellom
“space”	(rom)	og “place”	(meningsfylt sted)

Configurable	materials	
• tilpassbare materialer:	brukeren kan flytte rundt på ting	og tilpasse dem	
etter sitt behov uten andre effekter

Non-fragmented	visibility	
• kontinuerlig synsfelt:	brukeren kan hele	tiden se	hva som skjer
Full-body	interaction
• interaksjon med	hele	kroppen:	brukeren kan (og av	og til må)	bruke hele	
kroppen i interaksjonen

Performative	action
• interaksjon gjennom å handle:	hvordan handlingen gjøres er	en del	av	
kommunikasjonen i interaksjonen

in1060,	24.	april	2023



Tangible	Interaction	(Hornecker &	Buur)

Romlig innbakt mulighetsrom
grensesnitt &	mekanismer er	fysiske objekter i omgivelsene
Embodied	constraints
• kroppslige begrensninger:	fysisk form,	plass og størrelse
muliggjør eller vanskeliggjør handling

Multiple	access	points		
• mange	tilgangspunkter:	alle	brukere må kunne få tilgang,	
dvs.	flere tilganger

Tailored	representations		
• skreddersydde representasjoner:	form	må bygge på
brukernes erfaringer &	kompetanse

in1060,	24.	april	2023



Tangible	Interaction	(Hornecker &	Buur)

Uttrykksfulle representasjoner
fysisk representasjon formet &	uttrykt i fysisk
materiale
Representational	significance
• representasjonens betydning:	at	fysisk og digital	
form	samsvarer og gir mening

Externalization
• eksternalisering:	at	den	fysiske formen gir
mening og er	brukbar

Perceived	coupling
• tydelig kobling:	mellom hva man	gjør og hva
effekten er

in1060,	24.	april	2023



interaksjon:	hva vi	kan sanse

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)
• kropp (propriosepsjon)

i samspill
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interaksjon:	hva vi	kan sanse +	mobilitet

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)																										bruker er	mobil
• kropp (propriosepsjon)

i samspill

1)	bruker er	mobil
2)	bruker er	mobil og kan ta	med	seg	artefakt
3)	artefakt er	mobil og kan flyttes rundt ved brukers hjelp
4)	artefakt er	mobil for	egen maskin

https://www.youtube.com/watch?v=ivg56TX9kWIin1060,	24.	april	2023

https://www.youtube.com/watch?v=ivg56TX9kWI


interaksjon:	hva vi	kan sanse +	mobilitet

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)																									artefakten er	mobil
• kropp (propriosepsjon)

i samspill

1)	bruker er	mobil
2)	bruker er	mobil og kan ta	med	seg	artefakt
3)	artefakt er	mobil og kan flyttes rundt ved brukers hjelp
4)	artefakt er	mobil for	egen maskin
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interaksjon:	hva vi	kan sanse +	mobilitet

• syn	(visuell)
• hørsel (auditiv)
• lukt (olfaktorisk)
• smak (gustatorisk)
• føle /	berøre /	ta	på (taktil)
+
• balanse (vestibulær)																										artefakten er	mobil
• kropp (propriosepsjon) (og autonom)

i samspill

1)	bruker er	mobil
2)	bruker er	mobil og kan ta	med	seg	artefakt
3)	artefakt er	mobil og kan flyttes rundt ved brukers hjelp
4)	artefakt er	mobil for	egen maskin

in1060,	24.	april	2023



interaksjon:	hva vi	kan sanse +	mobilitet

artefakten er	mobil: autonom Facilitating robots at home 
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Abstract—one of the primary characteristics of robots is the 
ability to move automatically in the same space as humans. In 
what ways does the property of being able to move influence the 
interaction between humans and robot? In this paper, we 
examine how work is changed by the deployment of service 
robots. Through a multiple case study, the phenomenon is 
investigated, both in an industrial and domestic context. Through 
analyzing our data, we arrive at and propose a framework for 
understanding the change of tasks, the Robot Facilitation 
Framework. 

Keywords—robots; facilitating; tasks; work; domestic; human-
robot interaction; 

I. INTRODUCTION 
Robots have been used in factories, offices, and hospitals 

for several decades, cleaning floors, transporting materials, 
keeping watch, and operating in dangerous environments in 
order to reduce general labor and costs [1], [2]. While the aim 
of introducing robots into workplaces is to increase 
productivity, amount of manual labor, resulting in decreased 
cost [3], there is often not so much a loss of work as there is a 
redistribution of work. As robots are introduced into work 
environments, what work and the way work is performed in 
that particular environment changes. For instance, Argote et al. 
[1, p. 18] reported that the work of the operators in their study 
shifted from primarily manual lifting activities to  cognitive 
monitoring activities. Recently, the implementation of robots in 
Amazon warehouses changed the workers days from being 
centralized around lifting to being concerned with keeping an 
eye on the robots [4].  

Robots, in the form of machines autonomously moving 
around in space, started making their way into our homes in the 
beginning of the 2000s with the first vacuum cleaning robots 
[5]. Household robots are qualitatively different from other, 
traditional household appliances. Tools for home maintenance 
and cleaning are often kept at regular spots in the home from 
where they cannot by themselves move. An inherent quality of 
something stationary is that you decide where it goes, and it 
stays there once you place it there. Conversely, the mobile 
nature of the domestic service robot as it autonomously 
navigates the home gives it an element of ubiquity, and sharing 
a domestic space with them is not done without problems [6]. 

Historically, the way humans perform work have always 
evolved, from the very first technological advances such as 

knives and spears, through wash buckets and steam engines, to 
present day laptops and kitchen appliances. However, one 
common factor with every technological advance is that certain 
tasks become easier, but work never really goes away. The 
work itself only changes forms as new technologies are 
introduced into our lives. A new tool requires maintenance in 
order to keep working and creates room for other tasks by 
allowing higher speed and precision. A vacuum cleaning robot 
does not leave a void where you once had the traditional 
vacuum cleaner, the work associated with keeping a clean 
house merely changes form—just as it did when the traditional 
vacuum cleaner  ‘replaced’ the wash bucket and mop. 

Because the human-robot relationship is very different from 
other human-computer relationships [7], we have to develop a 
different understanding from other technologies. As a 
technology for keeping a clean house, the ubiquitous nature of 
the technological space of domestic robots overlaps with the 
entire physical and social space of the home. There has been 
done much research on understanding how we accept robots as 
a part of the household [7]–[9]. However, there is as of yet not 
much that looks into the nature of how the space is shared; 
what are the changes in practices that will eventually lead to 
acceptance or rejection of the robot. In this paper, we introduce 
a framework for understanding how tasks and task distributions 
(practices) change as robots are introduced into an 
environment.  

We introduce a framework and its components pre-, peri-, 
and post-facilitation, which is the result of our analysis. We 
start by describe a case of service robots at work in a 
Norwegian hospital. Next, we look at a collection of other 
descriptions of domestic service robots and see that the 
framework can be applied to a variety of situations. We discuss 
the framework against concerns such as maintenance, 
facilitation, and mediating and sharing space by applying the 
framework to cases of robots being introduced into homes from 
other studies. Through this discussion, we find that the Robot 
Facilitation Framework does not act as a replacements of other 
frameworks within the field of human-robot interaction, but is 
a supplement providing a new angle for understanding use of 
robots. 

II. RELATED WORK 
There have been carried out a few long-term studies of 

service robots in domestic settings. These focus mainly on how 

Diana	Saplacan
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interaksjon:	hva vi	kan sanse +	mobilitet

artefakten er	mobil: autonome artefakter

tilrettelegging (facilitating)
pre-facilitating:	før bruk
peri-facilitating:	under bruk
post-facilitating:	etter bruk
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Abstract—one of the primary characteristics of robots is the 
ability to move automatically in the same space as humans. In 
what ways does the property of being able to move influence the 
interaction between humans and robot? In this paper, we 
examine how work is changed by the deployment of service 
robots. Through a multiple case study, the phenomenon is 
investigated, both in an industrial and domestic context. Through 
analyzing our data, we arrive at and propose a framework for 
understanding the change of tasks, the Robot Facilitation 
Framework. 
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I. INTRODUCTION 
Robots have been used in factories, offices, and hospitals 

for several decades, cleaning floors, transporting materials, 
keeping watch, and operating in dangerous environments in 
order to reduce general labor and costs [1], [2]. While the aim 
of introducing robots into workplaces is to increase 
productivity, amount of manual labor, resulting in decreased 
cost [3], there is often not so much a loss of work as there is a 
redistribution of work. As robots are introduced into work 
environments, what work and the way work is performed in 
that particular environment changes. For instance, Argote et al. 
[1, p. 18] reported that the work of the operators in their study 
shifted from primarily manual lifting activities to  cognitive 
monitoring activities. Recently, the implementation of robots in 
Amazon warehouses changed the workers days from being 
centralized around lifting to being concerned with keeping an 
eye on the robots [4].  

Robots, in the form of machines autonomously moving 
around in space, started making their way into our homes in the 
beginning of the 2000s with the first vacuum cleaning robots 
[5]. Household robots are qualitatively different from other, 
traditional household appliances. Tools for home maintenance 
and cleaning are often kept at regular spots in the home from 
where they cannot by themselves move. An inherent quality of 
something stationary is that you decide where it goes, and it 
stays there once you place it there. Conversely, the mobile 
nature of the domestic service robot as it autonomously 
navigates the home gives it an element of ubiquity, and sharing 
a domestic space with them is not done without problems [6]. 

Historically, the way humans perform work have always 
evolved, from the very first technological advances such as 

knives and spears, through wash buckets and steam engines, to 
present day laptops and kitchen appliances. However, one 
common factor with every technological advance is that certain 
tasks become easier, but work never really goes away. The 
work itself only changes forms as new technologies are 
introduced into our lives. A new tool requires maintenance in 
order to keep working and creates room for other tasks by 
allowing higher speed and precision. A vacuum cleaning robot 
does not leave a void where you once had the traditional 
vacuum cleaner, the work associated with keeping a clean 
house merely changes form—just as it did when the traditional 
vacuum cleaner  ‘replaced’ the wash bucket and mop. 

Because the human-robot relationship is very different from 
other human-computer relationships [7], we have to develop a 
different understanding from other technologies. As a 
technology for keeping a clean house, the ubiquitous nature of 
the technological space of domestic robots overlaps with the 
entire physical and social space of the home. There has been 
done much research on understanding how we accept robots as 
a part of the household [7]–[9]. However, there is as of yet not 
much that looks into the nature of how the space is shared; 
what are the changes in practices that will eventually lead to 
acceptance or rejection of the robot. In this paper, we introduce 
a framework for understanding how tasks and task distributions 
(practices) change as robots are introduced into an 
environment.  

We introduce a framework and its components pre-, peri-, 
and post-facilitation, which is the result of our analysis. We 
start by describe a case of service robots at work in a 
Norwegian hospital. Next, we look at a collection of other 
descriptions of domestic service robots and see that the 
framework can be applied to a variety of situations. We discuss 
the framework against concerns such as maintenance, 
facilitation, and mediating and sharing space by applying the 
framework to cases of robots being introduced into homes from 
other studies. Through this discussion, we find that the Robot 
Facilitation Framework does not act as a replacements of other 
frameworks within the field of human-robot interaction, but is 
a supplement providing a new angle for understanding use of 
robots. 

II. RELATED WORK 
There have been carried out a few long-term studies of 

service robots in domestic settings. These focus mainly on how 
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autonomi:	handler	uten menneskelig kommando
artefakt er	selv-tilstrekkelig (self-sufficient)	selvhjulpen

+	artefakt er	selv-bestemmende (self-directed)	selvstendig



interaksjon:	kunstig intelligens mm.

kunstig intelligens (KI)	/	artificial	intelligence	(AI)

teknologi som observerer omgivelsene,	tar	avgjørelser og
justerer sin	egen aktivitet på en måte som fremstår som
intelligent	

f.eks.	ved å lage regler for	en beslutning
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interaksjon:	kunstig intelligens mm.

KI	/	AI	i	dag =	maskinlæring (ML)	/	machine	learning

teknologi som bruker algoritmer og statistiske modeller til å utføre
oppgaver basert på analyse av	data,	dvs.	mønstre og slutninger fra data	
og ikke pre-definerte instruksjoner

• analyserer mye data	(big	data)
• “lærer”	av	alle	nye	data
• mange	lag	med	statistikk
• dvs.	at	beslutninger kan ikke spores
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interaksjon:	hva vi	ikke kan sanse

• andre frekvenser (ultrafiolett,	ultralyd)
• utenfor synsvidde,	hørevidde
• for	stort /	for	lite	/	for	langt unna
• for	langsomt /	for	fort
• bølger (radio,	radar	mm)
• skjult,	uoppmerksomt ...

in1060,	24.	april	2023



interaksjon:	hva vi	ikke kan sanse
+	autonome artefakter

https://www.youtube.com/watch?v=OejiwmuQYSg
https://www.youtube.com/watch?v=Ygx5kMCp4a8
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interaksjon:	hva vi	ikke kan sanse:
“implisitt interaksjon”

umerkelig interaksjon uten at	
bruker er oppmerksom eller gir
eksplisitt kommando
1)	oppmerksomhet
2)	initiativ
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kunstig intelligens:	maskinlæring
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kap.	3	interaksjon

hvorfor interaksjon i bruks-orientert design	/	DMB?
1. interaksjonsdesignere designer	interaksjon med	IT	=	

hvordan IT	skal opereres og forstås
2. interaksjonsdesignere må kunne designe for	interaksjon

med	all	slags	digital	teknologi
3. interaksjonsdesignere må forstå hvordan brukernes for-

utsetninger påvirker interaksjonen
4. interaksjonsdesignere må forstå hvordan interaksjon på-

virkes av	brukssituasjonen
5. hvordan kan vi	tenke og snakke om	interaksjon?

• Eva	Hornecker &	Jacob	Buur:		Getting	a	Grip	on	Tangible	Inter-
action:	A	Framework	on	Physical	Space	and	Social	Interaction

• Rebekka	Soma,	Vegard	Dønnem	Søyseth,	Magnus	Søyland	&	
Trenton	Schulz:		Facilitating Robots	at	Home:	A	Framework	for	
Understanding Robot	Facilitation
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