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1. Why study social interactions = 2"d person neuroscience/neuropsychiatry Social cognition is

fundamentally different when

we are emotionally engaged Leo Schilbach
with others, in direct social

N ion-based bh ing > ”) interaction with rather than
. Interaction-based phenotyping merely observing them!

behavioral mechanisms of social interaction /

* social cognition from an interactor’s versus from an observer’s point of view

eye-

3. The social brain in interaction =
neural mechanism of social interaction fevice N

* closing the loop in the skanner: gaze-contingent stimulus
* simulating social gaze

rson psycho
\7) Dev Cog Neurosd

Two-pe

golis & gehilbach (20

Stimulation

Stimulus computer
screen &
camera

?'

participant

Joint attention . )
Joint attention

4. Disorders of social interaction et s ‘":'““ST( )
. . NaKoski et al. (In preparatxon
- translating 2" person approach to psychiatry

Orienting toward communication partner is reduced in

autism & correlates with ADOS score







Giusy Cirillo

Using social robots to explore between-participant
conceptual alignment in joint word production

humanoid robots = interesting tool for linguists & (neuro)psychologists to investigate the

dynamics of speech processing in conversation

-
experiment 1:

* human & robot: joint picture-naming task / conceptual
alignment
* robot gives an unexpected name - participants aligned
with the conceptual choices of the robot
 occurred very rapidly 2automatic adaptation to the
u robot’s atypical responses

e controlled experimental setting

experiment 2:
* EEG: to investigate conceptual alignment in
terms of adaptative prediction
* potential decrease in amplitude for ERP
components related to prediction violation
(e.g., N100, N40O0) over the course of the

task. J




Nown-verbal Mimicra Decreases Resistance During
Interactions with Intelligent Virtual Agents

Do people evaluate an IVA more positively when this agent non-verbally mimics its interaction partner?

Barbara Muller

virtual reality (VR) with intelligent virtual agents (IVA) can make people feel threatened - defensive responses & increase
of undesirable behavior (psychological reactance) = less pleasant interactions

SOLUTION
(/make the IVA behave in a very human-like way = mimicry of head movements in human-IVA interactions

EXPERIMENT

. photograph description task
*  mimicry condition: experimenter controlled the movements displayed by the agent & made the IVA imitating the participants
* non-mimicry condition: participants interacted with an agent that exhibited a pre- programmed set of movements

RESULTS

= non-significant for participants’ ratings of the IVA’s Trustworthiness and Disbelief,
= participants in the Mimicry condition found the IVA more convincing

= participants in the Mimicry condition felt less resistance towards the IVA

NON-VERBAL MIMICRY CAN BE USED TO IMPROVE VR APPLICATIONS AND CAN POSITIVELY INFLUENCE THE EVALUATION AND
BELIEVABILITY OF IVAS WHEN INTERACTING WITH HUMANS WHILE DECREASING HUMAN RESISTANCE.



Evelien Heyselaar
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PROBLEM: no validated questionnaires to measure constructs
* review study:189 individual constructs (Fitrianie et al., 2020)

-> difficult to compare agents that are being used in different studies
- more difficult to conduct replication studies
- impossible to conduct meta-analyses

SOLUTION:

exhibit towards a virtual agent.

Theory of Mind task to measure the implicit social behavior users

- human-human social ToM
task showing behaviorally
and via fMRI that this task
tapsinto ToM networks

Referential communication game
(Vanlangendonck et al. 2018)

RESEARCH QUESTIONS

1. Can the social ToM task be adapted for use with a virtual partner? g =
* participants adapt towards the virtual agent more than when they
conduct the task alone = similar to the human-human version

2. Can we use the performance in this task to identify which validated

constructs tap into this implicit measurement?
* correlate 7 validated constructs to the performance in the ToM task

—> current results do not correlate significantly to the existing

constructs o
\—/






Virtual cues can be social cues: insights from a
social decision-making paradigm

Issue we can encounter:
discrepancy between how we
design and what participants
perceive

This eye-contact
creeps me out, | am
slowing down to
understand this guy

| would like to
intentions

But.. how to perceive a Robot as a social partner help you !
and which features can affect our decision processes?

Why Humanoid Robots in SDM ?
interactive and controlled settings;
reproducible and generalizable exp.

Cupes & ball experiments online (CUBA)

- “Correct dncorrect
1 social cues with iCube
2 non-social cue control
% identifying social deficits & specific phenotypes in clinical populations
" - neural substrates: psychophysical tools (EEG / fNIRS / GSC)
3 human control

Different trends
Screen based or...

Human and Robot conditions: . : ’ ; 5
Virtual Agents based on iCub appearance Virtual, Mixed and Augmented Realities

Slower when social feedback is present

Compared to Flashlight conditions - = — —

Non Social Cues means
that there are no incongruent or
congruent trials with feedbacks

=) _r
u’

Less cognitive conflict
Less cognitive load related to social
stimuli




Virtual communication behaviour with and
without hearing Lmyairme.m%

Face-to-Face pairs Video pairs

L~
[——=1

B}yony uck

Data Capture

Dyads'

. = Experimenter Screen capture (skype, OBS)

0 s » Independent speaker face detection
bt

Very little known about HL experiences with virtual interactio
. . . (OpenFace Analysis Toolkit: - Bal)
virtual communication hypotheses

Triads? = Single-channel audio data
Visual Cues will be more important to HL than to NH

y 8t al, 2019, 2020 (pyahﬂOte-audioananlySiS: Bredin et al. )

HL pairs will demonstrate different speaking patterns to NH
NH more likely to look away when speaking

HL more likely to watch conversation partner when listening

Speaking and head movement patterns may vary

- goalftype of conversation

K - increasing familiarity/conversation order /




Social Interactions

Imitation

Innate ‘7’ Meltzoff and Moore,

atleast VEry early

Learning by copying

Using objects

Language acquisition

Motor Skills

Unconscious

Maeltzoff, 1985

Dimberg et al.,

Multimodal Arias, Belin & A

Influencing romantic decisions with real time

Expressive alignment

Alignment

Accents

Speech Rate

Vocal intensity Natale, 1976
Mannerisms

Foot taping

Face touching

Emotional states Neu

smile transformations

Social Interactions Expressive alignment

Previous research
Research confederates (imitate participants)

and John A (1999).

Smooth interactions
D —

Liking between interaction partners

——— Not free conversations
——— Not ecological

—> What are the cognitive mechanisms?

Social Interactions

Expressive alignment

Ecological Validity

Internal Validity

). A multidimensional activity based approach to communication. Alignment in C.

dam: John Benjamins






Taking turns (with a aompu&ar):
Joink qoals affect attentional orienting

How do joint goals affect attentional orienting in social interactions?

Introducing a joint goal

Results: Exp. 1-3

Experiment 1 Experiment 2 Experiment 3
Now you and your virtual partner will be

Individual goal Joint goal Individual goal No joint goal Individual goal Joint goal

working together towards a joint goal. but effect but no effect

Your joint goal is to turn the target green
by blending your two colors (yellow and blue).
To achieve this goal, you move to the same target
to which your partner moved just before you.
ocial
Inhibition of return

YELLOW

If co-actors have the joint goal of moving to the same location,
responses to a different location are slowed down.

n
£
1
E
E
s
S
g
8
8
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The perceptual effect alone leads to a reduced modulation,
suggesting that the presence of a joint goal matters.

The joint goal alone leads to a modulation of similar size as in Exp. 1,
suggesting that the perceptual effect is not necessary.

Figures borrowed from: Cole et al., (2019). The role of transients in action observation. AP&R, 81(7), 2177-2191.;
Welsh et al. (2005). Does Joe influence Fred's action?: Inhibition of return across different nervous systems.
Neuroscience Letters, 385(2), 99-104

The present findings suggest that having a joint goal...

- even if it's very abstract and without apparent effect

and if the co-actor is a computer program -

... affects people’s basic attentional / response behavior.



Ecologically valid setups are required to study human cognition

Coordinating with a robot partner affects action
monitoring related neural processing

Introduction Methods Results Discussion

Neurophysiology of joint actions Human-Robot Interactions

Introduction Methods

e 12 human participants

e YuMirobot

2 2 e 64 EEG electrodes

Hinz 2021, Ehrlich 2019 e Sonification

e 2x2design

e Perturbations

e Event-related Potentials (ERP)

an Schie 2004, Czeszumski 2019

Action monitoring is crucial for joint actions

Results

Discussion

Human - Robot
'
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Kerstin Dautenhahn

Summary of notions of embodiment

* (2) historical embodiment as a result of a history of agent
environment interaction,

* (3) physical embodiment,
* (4) ‘organismoid’ embodiment, i.e. organism-like bodily form,

I Vit i
WK Wil /

(
* (5) organismic embodiment of autopoietic, living systems , and finally
(

* (6) social embodiment.

Minimal Definition of Embodiment:

Mutual Perturbation

A system X is embodied in an environment E if perturbatory channels
exist between the two. That is, X is embodied in E if for every time t at
which both X and E exist, some subset of E's possible states with
respect to X have the capacity to perturb X's state, and some subset of
X's possible states with respect to E have the capacity to perturb E's
state.
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www.journalofanatomy.com
Centrifugally The whole comes first and grows the parts

Living systems

How Social? A matter of degree
Different degrees of social embodiment?

Contact with humans

repea
Robot functionality(ies)

 defined opan, adaptive, shaped by learning
Role of robot

Requirements of so

Not requireddesirable

* Participants’ open-ended

questionnaires responses (classified
and coded) suggest that the single
most referenced behaviour was gaze
and head movement.

+ Participants’ rating in Likert scales (1:

Absolutely Not Important, to 5: Very
Much Important) of the items also
indicates that He was
the most importz nunicating
intention

 The result highlight the importance of

gaze as a means to disambiguate
deictic communication

Behaviours that were most important in
communicating intention

Number Percentage
Gaze 10 62.5

Head
Movement

Body Movement
Feedback
Lights

Head Movement
Lights
Body Movement

Movement
Synchronisation







bamaiw—-syeebﬁa and domain-general neural network engagement during
human-robot interactions

BRAIN NETWORKS SUPPORT INTERACTIONS BETWEEN PEOPLE DEDICATED TO SPECIFIC TASKS & DOMAIN-GENERAL

Ann Hogenhuis  eXploratory study
similarities & dissimilarities in neural architecture during social interactions with a human & with a robot
 trial- by-trial dynamics of the interactions
»  whoerain and funciional region-of- interest analyses to test response profes within and across sodal ornonksodal, domainkspediic & domain-general networks

Step 1: Whole-brain analysis
A

HRI

i \ y & :. ~A A
O d ' g
> . AL T - X (listening > speaking) .
‘EJ\\\‘K{ 3 i ! ® ™ no differences
—2>sim ctivation patterns ach@®$ the language network &

activated regions associated with language production &
comprehension

Higher-order cognitive

. Lower-order
subtle differences perceptive

(listening > speaking)
bt 1
L e |

Do S
A\ -

—->DISSOCIATION AT ALOWER-LEVEL OR PERCEPTUAL LEVEL, BUT NOT HIGHER-ORDER COGNITIVE LEVEL

Multiple-demand
network

Theory-of-mind
network




Interpretations of virtual agent performances of metaphoric
gestures differ across culbures

Do we need to model mono- and multi-metaphoric guestures?

Experimental Design

Gesture 1 Gesture 2 Gesture 3 Gesture 4 Gesture 5

What is interpretable from multiple metaphors?

Carolyn Saund

Different cultures interpret multi-
metaphors similarly, sometimes.

| | m.illlﬂ! Ll

J] il |
1 |||I hl

Different cultures definitely
interpret metaphoric concepts
differently

Individuals will sometimes ‘get’
multiple concepts from a single
gesture

Eastern
Individuals




Interactive Workshop: Guido Orgs

Paper Session 5: Exploring and Shaping Social Behaviour with Artificial

Agents
Emily Cross
Cassandra Crone
Nathan Caruana
Poster Session 2
Paper Session 6: Human Likeness & the Uncanny
Ramona Fotiade
Basil Wahn
Anna Strasser
Paper Session 7: Morality
Joshua Zonca
Michael Clements
Marina Scattolin

Paper Session 8: Approaching and Aligning with Robots
Matteo Lisi
Benoit Bardy
Iris Verpaalen




Guido Orés

LIVE PERFORMANCE: SHARING THE HERE AND NOW

Feedforward

/—\

Individual

[ 4
//mew& M/d//. Performers Movement Dynamics Spectators

Collective

v

1. one person moves —another watches TR
2. communication between performer & spectator via movement
3. aesthetic appreciation is linked to effective communication

Beautiful movements have a variable, yet predictable velocity profile.

Varied movement sequences are Uniform
performed faster overall, and
alternate more frequently between

fast and slow sections.

Varied movement sequences are

ess smooth, but more predictable.

Speed Effort Enjoyment

Uniform  Varied Uniform  Varied Uniform  Varied

ow
£ appmeSS ISTast,

/7!’/5[’()/7
sen et g/ 2016
o , van D}/C{( et al
/ al.

Synchrony is a gestalt principle of perceptual
organisation - : -
o i i Movement Synchrony predicts audience engagement with dance
Wagemar )12; Alp et al., 20 e
Enjoyment (explicit)
Synchrony promotes group cohesion _
- Heart Rate (implicit)

Intersubject Correlations in fMRI

Reproducibility

n, TopiCS, 2018

Uniform  Varied

Movement Dynamics are relevant for the aesthetics of line drawings, too.



@} Virtual Social Juteraction iv VR

Xueni Sylvia Pan

b

i:\‘I

Social Interaction Virtual Reality Virtual Humans

studyl: (with confederate)

H1: trust is better in consistent conditions
When confederate did NOT have a body
(C & D), participants trusted them more
(measured by investment mqney).

2 x 2 between group design
Self representation
- full body avatar

- just controllers

Avatar ) Agent &

Consistency driven by another person driven by computer algorithms

consistent - both full body or

both controllers

When patrticipants had a body (A & D),

Inconsistent - controllers vs full

they seemed to think more positively about

o the confederate (measured by ’ @
questionnaire) : : .
Other: Confederate v v
Othee other studyl: (paired participants) ;
H2: performance better with consistent condiotn & Social VR Hybrid (wizard-of-0z) Human-agent interaction
fU” bOdy avatar IS better In ConS|Stent Condlt'lons Virtually together, physically apart Human-in-the-loop Non-player characters (NPCs) in gaming

- Consistent conditions (A & C) are better
for trust (measured by questionnaire)

- Consistency plays an role in performance
results, and changes over time.







Improved design &

programming of

soclally engaging

and collaborative
artificial agents

Deeper
4 understanding of
flexibility and limits of
human neuro-
cognition when

engaging with human
\onmmcm agents

9 Examining how Human-
osymwvyasoeumm W Henschel & Cross (2020) Interaction Studies Qualtalive methods in  impacts of engeging L & Percelved
c 4 HRI research with a robot on robot Socialness shape social
‘ percep & | gag across brain &
health behaviour
Hsieh, Chaudhury & Cross (In Revision)
Social Reciprocity When ’l Hsieh & Cross (Reg Report AIP) Cog & Emo

mw@ Ll lis)

3  Henschel &al. (2021) Collabra: Psychology 1T

@ romavemennrae tﬁ —

emﬁ,,,.,‘,.w mm ,&’A Reasons for NOT hitting the robot:

Term Social Engagement A
Cross &al. (2019) Phil Trans Roy Soc B

Avwrsion o

Destruction
@




Can W MMM%%%@%% WW% (o /”6%06 z‘ﬂé/ 7

HYPOTHESES

embodied in an incongruent avatar

- more likely to choose the female candidates

- more pronounced for male participants

- greater empathy & self-other overlap towards candidates that is congruent with their avatar (regardless of their own gender)

Men more likely than women to choose the female candidate (p =.008)

CONGRUENT INCONGRUENT

— WOMEN: equally likely to choose either
candidate (OR = 0)

— WOMEN: 54% more likely to choose male
candidate

~ MEN: 24% more likely to choose female
candidate

— *MEN: 167% more likely to choose female
candidate

Non-significant interaction between embodiment and gender acts as a suppressor

MIXED ANOVA

THREE-WAY ANOVA

Ambivalent Sexism Introversion

Competence Hireability Likeability

Women rate any
candidate higher than

No effects eh

No effects

Self-Other Overlap

Greater for male
candidate in the
congruent condition

Self-Other Overlap

Greater for female
candidate in the
incongruent condition

Men significantly higher on
benevolent subscale

Competitiveness

Men attribute desire to play
competitive games to a
greater extent than women

Women attribute introversion
to candidates to a greater
extent than men

But competitiveness
attributions are not reflected
when rating candidate as
competitive




Nathan Caruana

What’s special about EYE GAZE? B Uicugee

HISTORICAL FOCUS ON EYE GAZE

THE AUTISM PHENOTYPE " & 'a n-—-—|
T 2 : !

Eye gaze salience unique in humans (high contrast of white sclera) — with possible evolutionary advantage:
— cooperation in pre-language era N
— threat signalling # #%/%" Zs

Eyes = the only sensory organ than can signal & perceive social information.

Gaze is ubiquitous and provides constant information about:

* Intentlontocommunlcate
+ Focus of attention
« Emotional signals I
Pod
~—
3

O .
é[% l)é/’zzl(ﬂ/ citerdclions fﬂWZf S//f/%/%ﬂ/{g

%
J% Zmﬁ Wﬁ—wﬁmﬂw@

Have we overstated the role of gaze ... in joint attention research?
—> HAND VERSUS GAZE CUES

(A) frequency of initiator gaze-point congruency across individuals (% trials);
(B) frequency of responder overt attention to the initiator’s face (% trials);
(C) effect of initiator Gaze-Point Congruency on saccadic response times.

WE DO INTEGRATE GAZE CUES. ..

... BUT WE DON'T ALWAYS NEED IT. CONTEXT PROBABLY MATTERS!
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INTEREST IN UNCONSCIOUS PROCESSES WHICH OCCUR o
WHEN THE HUMAN INTELLIGENCE IS CONFRONTED WITH SOMETHING ALIEN S@ L/\RIS

\ A

Ramona Fotiade

psychological and philosophical implications of uncanny experiences
1. Andrei Tarkovsky’s Solaris (1972)
2. Ridley Scott’s Blade Runner (1982)
3. Akira Kurosawa’s Dreams (1990)

fira-Kiosanas

DREAMS

Derrida (1983): ‘Psychoanalysis plus film equals... a science of ghosts’.

Uncanny or ‘inbetween’ entities trigger responses
—>spectrum ranging from
* ALIENS (Solaris)

« HIGHLY EVOLVED HUMANOID ROBOTS INDISTINGUISHABLE FROM HUMAN
BEINGS (Blade Runner)

« ANIMISTIC EXTERNALISATIONS OF UNCONSCIOUS DRIVES (Dreams)

reassessing theory of the uncanny in relation to HRI in light of Derrida’s theory of undecidability

and spectrality for a revised (‘post-humanist’) understanding of what it means to be human in
the age of virtual reality
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Basil Wahn Human-like behavior vs. non-human like behavior

Under which conditions are humans willing to share task
load with a computer partner?

Human-like Machine-like

Description ~ Description share task load with a computer partner if (they
believe that) it acts human.like
Human-like ,
Behavior

Non human-like
Behavior

Wahn & Kingstone,
Acta Psychologica, (2021)

~/

pupil sizes increases with coordination effort

2021)

Wahn, Ruuskanen, Kingstone, & Mathot, Acta Psychologica, (2021)




e emphasize recognizability
of being artificial
e warn about transfers

treat as tools QN ﬁ i
S -
Fa

This is just a tool
— | would never
treat a human

like this.

I .® -

Remember, | am
not a human!!

IMPLEMENTING NEW SOCIAL NORMS FOR
SOCIAL ARTIFICIAL AGENTS, WE CAN
BRING BOTH APPROACHES TOGETHER

Social roles for artificial agents

e reward social norm
confirming behavior

e sanction violations

treat as

humans

I should not
mistreat my
social interaction
partner!

You can have a
social interaction
with me!

treat as a new

type of social






o) ¥ rw trusme, 7 il 6usZ yow: the role o recisrocity in homan-robut
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[
Joshua Zonca fnwfg

EXPERIMENTAL SET-UP (ROBOT CONDITION)

Robot and computer behaviors in the two conditions are controlled by the same algorithms
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Michael Clements

AV

RESULTS
interpersonal distance not

significantly lower for
trustworthyness

The Wayfinding Task

Future Development

Trust manipulation; too explicit
Was the interpersonal distance an artefactual finding?
Affiliati tion in human virtual characte et al., 2001

b
1

Recru

itment procedure -

Study goals;
Can behavioural tasks both manipulate and measure trust at once?
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Grace Hypothesis

Feeling of Ownership (rating scale)

| Separation Hypothesis (scattolin, Panasiti and Aglioti, 2021)

Full-Limb Wire m-Wrist Plexiglass

Adapted from Tieri et al. (2016)




, non-verbal behavior Engineering Virtual Humans

Perception

-

Stacy Marsella

Social
Cues

= | \
Physical Social Intelligence|
Cues Theory of
Mind )
Emotion/
Action Cognition )

Social &)

m
Cues map {10 0
T e

. ' ve 20 &\o be
Physical Fully data &NV nerenko etal ,i\(\)c\s gesture type  mult modal
Cues « K i, NN Pre meanit fo

E9C otion 9 100'S infer
arnin

Mechanism of social control (status, persuasion, impression
management) [Patterson 1990]

Convey emotion and interpersonal attitude [Bente et al. 2008]
Relational communication (social support, comforting, conflict

Y
% = Socio-emotional Functions
i

management) [Burgoon and Bacue 2003]
Carries/transforms explicit propositional meaning [B. Tversky]

NVB is not simply an illustrator of verbal information

= It can convey information distinct and off the record from verbal channel [Kendon,
2000]

ges\\)r e m
Cerebella (varselia et al., 2013, Lhommmet & Marsella, 2014) Machine 77, 13, Lhom e
. ars sella © ased (Ol (s
. H " xistingd ehavior ehavio
Gestures: Metaphoric Gestures B9, Hles mep © T imode!
Utt Text sed M ) NVB
erance lex £

= “The physical forms of gestures... derived from
concrete actions... serve to express all manner of

abstract meanings.”
- Adam Kendon Abstract

Utterance Audio Acoustic : ;
i oncepis
: Analysis \M eanin = Physical Analogies P E A_
R L g " = Abstract ideas represented as physical objects and NOT
, Interpretation | | actions \(E\(

Cognitions, Emotions

@, . Embodled Cognition
. | ; Connection between our body and mind : :
Virtual Human Perceptgal Synthesis et sl B Physical (Body) Metaphoric
Perceptual | Analysis 3ehavio gognmgnd phi'hsuial behhavwl: gdLakotfrfl &t Johnson) . Processes & Gestures
Events L Repository . aé?#\nth% V\Ilrt])rlda we have ies thal percelve an Representations

Machine Learning /
Knowledge Base Rule Based
Backward Inference of Mapping
Mental States

SHOULD/WILL WE RE-DEFINE
NATURAL?

M






Matteo Lisi

Hypotheses S
Role of sexual orientation in IPD regulation >

We expected heterosexual participants showing greater same-sex and

rlemch cahd, colleagues: (Weisch.uec:al.; 2020) ' smaller opposite-sex distance than the non-heterosexual ones
showed that non-heterosexual men IPD reduce PD 5 :

same-sex distance compared to heterosexual men. ' ! We focused on the prejudice against gay men since it is generally
considered to be stronger compared to the one referred to women
(Bettinsoli et al., 2020; Herek, 2000).

We hypothesized that larger IPD toward the male avatar would be
associated with higher levels of sexual prejudice. we expected the
association between higher sexual prejudice against gay men and greater
distance toward the male avatar to be present among Heterosexual Men

Sex of avatar but not among Heterosexual and Non-Heterosexual Women.
Welsch et al., 2020

Whether the regulation of IPD is also affected by
sexual prejudice, i.e. the negative attitudes toward
an individual because of her or his sexual
orientation (Herek, 2000), is currently under-
investigated.

Mean IPD in cm

* The fear of being perceived as an homosexual has been detected as
an inhibitor of same-sex touch (Derlega et al., 1988; Roese et al., 1992
. Floyd, 2000; Dolinski, 2010).

* |t could also act as a drive to enlarge the distance from the same-sex
while reducing the distance from the opposite-sex, in the attempt to o
maintain cultural ideals of masculinity and gender roles for men.




What your moves say abouk you when interacting with
artificial aqents |

Manipulating Morphology
(Physical resemblance)

o
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Iris Verpaalen

Research Questions

1.

Does high-controlling vs. low-controlling advice
from agents increase freedom threat and

consequently, reactance?

. How does high-controlling vs. low-controlling
advice from agents influence compliance over
time?

. How does high-controlling vs. low-controlling

advice from agents influence social outcomes
(later collaboration, hostility) ?

Task Performance

Study 1 Study 2
* N=40 (30 women) * N=52 women

e/“ CSE:,'?I * 7.8% changed * 8.0% changed

L g

e [Bpeimencat |« 35.79% changed  38.0% changed
6” A “Take the other”

From Freedom Threat to Resistance

Controlling Freedom

Reactance i
message threat Compslance




