


Technical Design Details
Much of the technical development
focused on ensuring that Lines wound
smoothly, robustly, and with reliable
positional accuracy.

Counting Spool Revolutions

A magnetic encoder sits beneath the
spool and senses rotation using a small
radial magnet mounted on a pin. This
provides accurate readings of how far
the tape has been pulled.

Length = turns x
circumference
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Tape Material

The current tape is printed on thick paper,
which will wear quickly with repeated use.
This was sufficient for development and
easy to reprint, but future work will explore
more durable materials suitable for long-
term handling.

Swapping tapes

Tapes can be changed by pulling

the full length out. A small printed-
in-place hook aligns with a punched
hole in the tape, allowing a new tape
to be attached and wound back in. At
present, this still requires help from a
grown-up.
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Maintaining Accuracy

Accuracy depends on the tape not
slipping on the spool. A one-way
bearing prevents the spool from winding
forward and unravelling. This means the
tape can be pulled out freely but can
only be wound back in, ensuring stable
readings.

Iterations
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Raised base for smooth winding Stable pulling

Creates space for winding on a flat Rubber base stops lines from
surface and keeps the tape lying flat, while moving while the tape is pulled
still allowing it to be used like a normal across a floor or table.
measuring tape.
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Mapping rotation to tape length

The circumference of the spool maps
directly to the tape length pulled. As the
tape moves, the encoder tracks rotation
to an accuracy of <1 mm.

Addressable @

Scale was a significant
factor in ensuring our
daugther could easily

wind Lines. @———



Wheels

The design of Wheels grew out of work on Lines,
but was created to better support everyday display
and exploration. As with life story books, coherence
and comprehension remained central concerns.
Lines offered a structured way of organising events,
but we found that understanding life story was also
supported by related information, such as people,
our daughter’s relationships to them, and important
places from both past and present.

Understanding photos is a developmental process,
and structuring them meaningfully helps children
make sense of what they see. Drawing on long-
standing uses of themed circular illustrations in
early-years education, such as calendars, seasonal
wheels, and daily routines, we explored circles

as predictable, repeatable forms that support
comprehension. This was reinforced by classroom
materials (including Twinkl resources) and informal
conversations with our daughter’s teachers.
Developmental psychology highlights that children
in early childhood rely on concrete, stable symbolic
structures to organise information and revisit
experiences [19]. Picturebook research similarly
shows that early readers draw meaning from the
interplay of images and text [24], and Wheels adopts

this multimodal approach by combining short labels
and illustrations on the wheel with photos on the
frame.

While Lines was valuable in supporting guided
conversations around key events, we also wanted
something she could use more independently.
Wheels offers this, creating opportunities for
exploration, discovery, and open-ended storytelling
across both playful and more formally structured
themes. As with Lines, some wheels draw on
adoption-related aspects of her life story, but these
were never separate from everyday family life; many
simply reflect the people, places, and experiences
that matter to her.

Playful, Self-Directed Exploration
A tactile, cause-and-effect interaction supports
repeated, child-led exploration.

Predictable, Comprehensible Structure
Consistent circular layouts provide a repeatable
pattern that helps children organise themes and
relationships.

As the wheel spins,
- photos and text shift
~ quickly in response,
~ creating a direct
and playful way to
explore photos.
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Educational
theme wheel
as inspiration
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Wheels snap into place
when the yellow D-shape
is aligned and the circle

looks complete.

A combination of photos, illustration
and simple, ledgible text supports
comprehenesion for early readers.
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Date Wheel

This provides a default way of exploring all photos

in the archive. Each month shows a corresponding
slideshow, and a full turn of the wheel moves between
years as shown on the screen. The wheel can spin
quickly, allowing children to move easily through long
periods of time. Each month is paired with a simple
illustration that acts as an anchor point, often reflecting
seasonal cues or events that also appear in the photos
themselves.

Narrative Anchors

Recognisable structures and phrases that help
children begin conversations with others, but also
support independent rehearsal and storytelling.
These are key processes in developing personal
narrative and understanding experiences over time.

4 Sleeps

Day Wheel

This wheel was designed to support reflection on more
recent events. Research on joint reminiscence shows
that caregivers often talk with young children about
very recent experiences, using these conversations

to support emotion regulation, conversational
engagement, cognitive skills, and early understandings
of time [22]. These near-term reflections help children
make sense of what happened “yesterday” or

“today,” before abstract dates become meaningful.
Our daughter often wants to revisit photos shortly
after taking them. Compared to the Date Wheel, this
wheel offers a more immediate, macro view of the

past few days. It also draws on familiar early-years
educational wheels that support recognition of the
days of the week and the idea of yesterday and today,
with actual photos of recent events further supporting
comprehension.

Birth Mum

Jessica

People Wheels

People Wheels are particularly important, focusing

on grouping people based on their relationship to our
daughter. Photos provide a concrete representation

of each person, supported by short text labels, and
stickers work for the photos because they can be
easily changed or updated. She has many significant
people in her life, and supporting engagement

with both birth and adoptive family is central to
communicative openness and acknowledging her dual
heritage. This can sometimes be confusing for her—
she sees many people regularly, including cousins and
brothers who are the same age. Grouping the wheels
into meaningful relationships, such as birth family,
cousins, and friends, helps provide clarity. Choosing a
person to display also gives her control over keeping
important people present in her everyday life.



A text marquee moves
in either direction as
the wheel is spun.
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Places Wheel

This was designed to highlight important places in our
daughter’s life. We travel frequently to visit family, and
she has lived in several different places in her early
years, such as foster care and our previous home,
that are important to acknowledge. Her interest in the
Google Maps dashboard during car journeys inspired
us to link this wheel to the way we already talk about
travel, using journey time and miles. The wheel begins
at home, and as it is spun, the displayed travel time
increases towards specific destinations—for example,
“Grampa John’s house in Oban”. This interaction
supports emerging understanding of time, distance,
and place by grounding them in lived experiences

of travel and family routines. It helps turn abstract
geographical ideas into something immediate, playful,
and meaningful.

Theme Wheel

This Wheel uses Al labels which are indexed by
PhotoPrism to group photos into broad themes such
as “Sleep”, “Read”, “Create”, “Party”, “Eat”. The
wheel offers a playful way to explore different aspects
of daily life and experience. We expect to develop
themes further in line with her interests. Many more
labels could apply, but these were chosen because
they represent a broad range of meaningful, everyday
activities for our daughter.

Example of Play

Example of Ride

2 months
19th Jul 2019

Album Wheel

This Wheel is simply a way of browsing individual
photos within a specific aloum created in PhotoPrism.
Unlike the other wheels, it does not organise content
into fixed segments or display a slideshow. Instead,
each half-turn changes the photo and displays the
associated metadata. This offers a quick, flexible way
to focus on particular occasions or themes. So far,
we have created one for baby photos, one for toddler
photos, because our daughter loves revisiting these,
and another for our first Christmas together. These
wheels could also be drawn by a child to celebrate

a recent event or highlight a moment that feels
important.



Technical Design Details
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Wheel Snap Mechanism

A Wheel aligns in one orientation only so 0
segments match the absolute position of

the encoder. A yellow D-shape on both

parts provides a simple visual guide, while

magnets and a small fillet on the device

help the wheel snap cleanly into place and

stay secure during spinning.

-
@

RFID for Detecting Wheel

The wheel is recognised when an

embedded RFID tag spins past the
© reader on the device. A seperate

code-block/interaction is activated

for each RFID tag ID.

Magnets



Discussion

PhotoThings, and the design rationale presented
throughout this pictorial, highlight how children access
and make sense of photo archives. Instead of treating
children as secondary users, this work explores the
value of designing archives in which they can be
active participants. Supporting belonging, identity,

and life story calls for developmentally appropriate
ways of engaging with photos. In early childhood,
comprehension and emotional meaning are intertwined:
recognising who is present, what happened, and how
events connect helps children build a coherent sense
of their own life. While caregivers scaffold this through
conversation, tangible and visual anchors could extend
this support and enable more independent use.

Following Broekhuijsen et al.’s [2] call to focus on
PhotoUse, we propose sensitising concepts for
others designing in this space: increasing ownership,
coherence, structuring, playfulness and performativity,
self-directed exploration, predictable structures, and
conversation anchors. These sensitising concepts
provide a general sense of reference and guidance

for exploring the design space, helping to inspire

and orient design attention without constraining
interpretation [38,39,40]. The artefacts themselves
form part of the contribution, operating alongside these
concepts to articulate and make tangible aspects

of this space. Together, they draw attention to how
photo archives might be shaped to support children’s
developing sense of ownership, understanding, and
self-directed exploration.

Work on communicative openness and life story
practice highlights how photos support children
whose early experiences span multiple caregivers

or contexts. In our family, gathering and organising
photos has been both a practical responsibility and

a way of holding aspects of our daughter’s early life
until she is ready to take greater ownership. This
work also surfaces tensions between supporting a
child’s sense of ownership and the realities of parental
curation, particularly in the context of adoption, where
life story practice emphasises maintaining an honest

account of a child’s experiences [28]. PhotoThings

sits at an earlier stage, offering tools for engagement
before a child is able to take fuller ownership, and is
not intended as a permanent system but as part of a
broader developmental trajectory as their digital life
grows. As such, the archive and its structure are initially
shaped by the caregiver. At the same time, these
materials do not fix a single account, allowing her own
interpretations to emerge over time.

Autobiographical design enabled a depth of
engagement that would have been difficult to achieve
through participatory work with another family. As both
designer and adoptive parent, | hold an embodied
understanding of the developmental, emotional, and
relational contexts shaping my daughter’s engagement
with photos. Adoption practice foregrounds the
importance of life story and communicative openness,
making issues of continuity and belonging central

to everyday reflection. This positioning made me
attuned to aspects of photo use that might otherwise
be overlooked, including emotional significance,
relational organisation, and a child’s need for increasing
ownership. Accessing another family’s archive would
have posed ethical challenges, reinforcing the value of
autobiographical approaches. Similar methods could
deepen understanding across other family contexts.

A five-month sabbatical provided focused time for this
iterative work, showing that rigour is not only about
long duration but about the quality of engagement:
concentrated, design-led inquiry that involves making,
living with, and adapting artefacts can generate
insights that fragmented time cannot. This period

also included the emotional and practical labour of
gathering our daughter’s early photos, sometimes
sparse and sometimes dispersed, and preserving them
with care. | recognise that many families experience
this differently, including those with limited material

or more difficult relationships with birth families. This
pictorial reflects only one situated account, but it
contributes to wider conversations about how design
can help children make sense of personal histories with
sensitivity and respect.

Connecting with Wider Concerns

While PhotoThings explores ways in which children
might engage with personal archives, the work

also draws attention to broader questions around
children’s rights, digital traces, and how images move
across platforms. Children grow up within distributed
image ecosystems where photos travel easily and
often without their awareness or long-term control.
Creating a local, child-owned archive made visible
how images can circulate beyond intended contexts,
raising questions of privacy, consent, and longer-term
stewardship of children’s images.

This links to concerns about sharenting, where
caregivers share children’s images online. As the
5Rights Foundation notes, digital platforms encourage
posting because it generates valuable data for them,
often clashing with children’s future expectations of
privacy [36]. Recent cases of young adults objecting to
images shared in childhood highlight ongoing concerns
around how interactive systems might better support
children’s emerging agency and long-term rights.

Future Work

PhotoThings gestures toward alternatives. Instead

of assuming cloud services as the default repository,
families may benefit from more joined-up, privacy-
preserving, local, child-centred systems that align
better with children’s developmental and ethical
needs. From a social care perspective, future work
could explore how such systems might support secure
sharing between adoptive and birth families, enabling
communicative openness and helping manage the
long-term journeys of children’s photos in ways that
uphold children’s rights as they grow.

PhotoThings are now embedded in everyday use within
our family, with ongoing reflection forming part of this
design inquiry.



Selection and Participation of Children

No children were recruited as research participants.
The only child involved was the author’s five-year-old
daughter, whose engagement with the prototypes
occurred naturally within everyday family life as part
of an autobiographical design process. All interactions
were voluntary and informal, and she was never asked
to perform tasks, repeat actions, or provide evaluative
feedback. Activities involved familiar family routines,
and nothing introduced was new or unexpected to her.
Consent was obtained from both caregivers, and no
identifiable images or personal details appear in this
work. No recordings or structured data were collected;
all insights derive solely from the author’s own design
reflections.
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