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Why autonomy matters Autonomy support in pl‘iOI‘ work
Autonomy is a basic psychological need, essential for i . 1 ( " 1 ( h
well-being. o How much 9 How e For whom
Technology can support memory, attention and planning "The answer s river.” ‘ my own
at scale. But most of it does the task for people instead of | i | | — . J
supporting them to do it. This undermines autonomy. .4 Mfﬁmeﬂ“”g that flows.” J .\ assumptions
People who rely on this support the most are the most o8 mere “Take your time. Tell me if you Want]
affected. ahint
Fits what the person can Collaborative, not Designed for their own
Who does the task? Who relies on cogpnitive stlril do,hcompensatlng for imposed. godls, not assumptions.
Doing for support the most? _what they cannot. )\ )\ y
@ o The gap. These considerations come from small studies in different domains and almost
Supporting . . none directly measured the user’s sense of autonomy. How to design for autonomy is still
- doos unclear.
Hel T t Neurodi t : " :
o s personcoss! “children | Olderadults To our knowledge, no published work has deployed a robot for cognitive support with
‘ g autonomy as an explicit goal.
. “ : [1] Scaffolding theory: Wood, Bruner & Ross (1976). [2] Self-Determination Theory: Ryan & Deci (2000). )

How should cognitive support be designhed to preserve users sense of autonomy,
and how can assistive robots contribute?
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RQ3. How can a robot provide adaptive
: cognitive support, and what is the impact on
i their autonomy and task performance?

RQl. How to estimate cognitive state in real RQ2. How can robot behaviors provide
time from what users do in a cognitive task? cognitive support while preserving autonomy?

Expected contribution: a robot that provides
: adaptive cognitive support, and evidence on its
i effect on autonomy and performance.

Expected contribution: behavioral indicators of Expected contribution: a repertoire of
cognitive state. autonomy-preserving robot behaviors.

—>[ hint type ]

Estimating cognitive state Autonomy-preserving behaviors
C Under review, CHI 2027 ) ( Under review, HRI 2027 ) L N extsteps
81 neurodivergent children, ages 7-14 35 older adults, ages 64-93 Adaptive robot. Tests whether adaptive
® . support is better than fixed implicit support.
Q @ response time | : more direct
! . behavioral
indicators —~, [ latency ]

what the________>
user asks [ difficulty ]

1 Dashboard 2 Implicit hint 3 Explicit hint

Perceived autonomy (single item): “When the
robot helped me, | still had to figure out the
answer myself.”

. Offering choice. Tests whether the design
. dssumptions about what people need

. match

. what they actually need.

4 6] II 82 { hel J [ robot gives the ]
o - ' P — next hint now
Implicit hints Explicit hints ‘ — et ne
- Four games, each adapted from a N /
standardized task fc?r one cognitive skill: * Memory task where the participants had to ' N R
memory, attention, inhibitory control remember an increasing sequence of letmetry = .ouqy, take your time”
and cognitive flexibility. colored blocks and positions
 Three of four game scores aligned with - A robot gave hints, either Implicit (guiding 5
their standardized task at some levels. to answer) or Explicit (directly stating . Task. Real-world task, co-designed with older
- Features beyond the score were answer). . adults, carers and psychologists. For instance,
meaningful indicators of cognitive skill. * Implicit hints gave higher perceived - medication management or grocery shopping.
autonomy, with no cost to performance. :
: 4 )
- Contribution
- Behavioral indicators of cognitive state COntr|but.|on , \Q 10 ® O Q)
in these games. * Early ewdenc.e of .p(.]rtICH but coherent dicat
— support that implicit support preserves edication
* Validation methodology that can be autonom s
Ly Y.
reused for further indicators.
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