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ABSTRACT

Experiences of technology use in everyday family life can be complex. In particular, tensions can arise when parents
have differing perspectives on their family’s technology use. This paper describes design tactics we used to create a probe
collection that successfully supported explorations of these differing perspectives, and to uncover the tensions involved
whilst remaining sensitive to any existing conflict. The tactics created opportunities for conversation between parents
and to shift their individual perspectives. These tactics helped to raise the awareness sets of parents’ had of each other’s
perspectives on their family’s technology use. Unexpected insights emerged that even surprised our participants, when
they were asked to invert their point of view to imagine how their technologies might experience domestic life.
Furthermore, deeper insights emerged when participants’ responses to individual probes were viewed together, as a
collection.
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1 Introduction

This methods paper contributes to our understanding of how probes can be used to better understand some of the
complex experiences associated with technology use within families [6, 27, 36]. Specifically, the differing individual
perspectives within sets of parents, regarding their family’s experiences of day-to-day technology use [1, 15, 40]. In
particular, it describes how we designed a collection of probes using two design tactics to (i) create opportunities for
conversation between sets of parents, and (ii) to shift the perspectives of our participants. These tactics were used to
help explore the different experiences, attitudes and expectations of parents, uncovering the tensions involved, while
remaining sensitive to any existing conflict. Our probes also enabled reflection of socially undesirable, uncomfortable
and even hypocritical situations. Overall, this paper contributes to an approach of how probes can be designed and used
to productively support explorations of individual and co-experiences of technology use within domestic life. We hope
that the design tactics and overall approach presented in this paper can help encourage researchers’ efforts to develop
more productive research tools to support inquiries of domestic HCI and, more broadly, of co-experiences within social
groups.

Also, we highlight the value of using these distinct design tactics in combination, within our probes collection,
demonstrating how the cumulative learnings revealed richer, unexpected reflections when compared to the sum of the
learnings derived from the use of each individual probe. We hope that the knowledge presented in this paper can add to
researchers’ efforts to develop more productive research tools to support inquiries of domestic HCI.

2 Researching Experiences of Family Technology Use in HCI

The family is the fundamental unit of society [50]. Technology use has become very much woven into the fabric of
family life as it has in society [38]. Meanwhile, uncertainty surrounds the potentially adverse effect it might have on
children [9, 34, 42] and family relationships [8, 23, 40]. This has led to various efforts within HCI to develop our
understanding of how families experience technology use [19, 48, 49]. However, researching family technology use
presents some challenges. For instance, the challenge of how to define ‘family’. This requires researchers to be
cognizant of a broad and diverse range of family compositions [19]. In exploring the design of technologies for
families, HCI has tended to define family either as a unit of people living in a home together, or who are related to each
other [31]. The privacy concerns involved when attempting to research intimate domestic spaces, especially when



involving children [19] present additional challenges. Practical challenges are also presented, by the need to integrate
research into the busy day-to-day lives of multiple family members e.g. due to work commitments of parents [55]. The
challenges presented by researching everyday domestic experiences has inspired a diverse set of methodologies, often
requiring the refinement or reinvention of investigative approaches [16]. These varied methods used in HCI research of
families has included the use of surveys [25, 43], interviews [1, 6], observations [26, 40] participatory design [44, 47],
prototype testing [10], speculative design [17] and probes [29, 53].

In their explorations of technology rules in families, Mazmanian and Lanette [40] remind us of the need for research
tools that don’t overlook the messiness of family life, the power differentials between individual family members (e.g.,
parents and children), the varying expectations between family members, and changing family contexts. Furthermore,
[40] note the risk of participants (particularly parents) providing socially desirable responses. We believe that the use of
probes may play a part in helping to alleviate some of these concerns.

2.1 Probes to Explore Experiences of Family Technology Use

Since Gaver et al. [21] introduced cultural probes to HCI, these playful and open-ended tools have been used
effectively to explore elements of domestic life [30, 45, 53]. As well as stimulating early dialogue with participants,
probes support reflection by users. The ambiguity associated with completing probes offers participants a sense of
privacy that has allowed them to be utilized in sensitive settings, or with populations that require sensitivity [7]. Probes
can, therefore, enable intimate and personal issues to be addressed [12, 35]. Their ability to reveal experiential and
emotional aspects of design has been well established [37].

Many HCI researchers have demonstrated the effective use of a dialogical approach with probes. This involves
exploring aspects of participants’ lives by offering them opportunities to express themselves through completed probes
[39], in conjunction with contextual interviews. This approach of ‘probing for empathy’ rather than ‘probing for
inspiration’ has been demonstrated effectively within families, as a means of encouraging participants to acknowledge
experiences that might usually go unnoticed within everyday life [29]. This dialogical approach has also been
particularly fruitful in exploring more ephemeral aspects of family experiences, such as intimacy [12, 13, 35].

One way in which researchers have used probes in research with families has been to design them as a joint family
project, to be completed together in preparation for a family interview [29, 53]. Another approach has been to capture
the perspectives of two individuals to explore a particular aspect of their relationship, e.g., studies on intimacy between
couples [52] and between children and grandparents [13].

Isola and Fails’ [32] review of HCI research involving families describes a tendency to design for individual family
members, rather than families as a whole. It suggests that this risks promoting Turkle’s [49] notion of ‘being alone
together’. That is why, some researchers are calling for more holistic approaches and ways to develop more holistic
accounts of family experiences with technology [19, 31]. As families' use of technologies become more pervasive, and
as more technologies are brought into homes, it becomes critical that our understandings of family experiences with
technologies are holistic and nuanced. This is a primary motivation behind the design of our probes.

2.2 Parents’ Complex Experiences of Family Technology Use

Families comprise of individuals, but being a member of the family unit often involves reciprocity and a sense of
common aspirations. This comes with expectations, duties, and responsibilities that usually depend on an individual's
role within the family, and likely to change over time, for example, collaborating on pragmatic tasks like coordinating
family activities or participating in leisure activities [13, 24]. They can also include establishing etiquette (e.g.,
routines, rituals) [6, 35] and more nuanced, ephemeral acts (e.g., attention, affection, intimacy, and love) [52]. As
technology use becomes more interwoven into the fabric of family life, technology can be seen to connect the living
room with other worlds [38]. When it comes to technology use, individuals’ different experiences, expectations, and
attitudes may need to be balanced with those of other family members [6, 56].

Recently, research shows that a failure to balance and to negotiate between these diverse, sometimes conflicting
outlooks of individual family members can lead to family tension and conflict [6, 15, 56]. In particular, tensions
between parents is associated to family technology use, and to differing individual attitudes towards it [20, 43]. Parents
might have to negotiate contrasting approaches to implementing family technology rules, including towards how each
other use technology [1, 15, 43] as well as towards the parenting of their children’s technology use [27, 51]. No
wonder many parents come to associate everyday family technology use with complex, challenging experiences [15].

Efforts exploring the dynamics of family technology use have offered valuable glimpses into the complex
experiences of parents with regards to family technology use. These efforts tend to focus on the experiences that
mothers (e.g.[22]), or fathers (e.g.[2]) have with specific devices, such as smartphones (e.g [46]), activities, such as the
use of social network sites, (e.g. [1]), or of particular times, such as mealtimes (e.g [43]). However, many researchers
recognize the need to build a more holistic view of families' evolving experiences of technology use [19, 31]. This



includes developing our understanding of the interplay between technology use and the complex dynamics within sets
of parents. To do that, we require tools that can assist in exploring the different experiences of individual parents,
regarding their family’s technology use. Ideally, these tools would allow us to disentangle the individual perspectives
within sets of parents , in a way that captures any associated conflict or tension while remaining sensitive to them. We
anticipate that this involves being able to prompt parents to reflect on a wide range of positive, negative, neutral and
ambiguous experiences with technology, as well as those that go almost unnoticed. Next, we will describe a set of three
probes designed to address this challenge.

3 Method: Probe Design and Deployment

In their work with families, Isola and Fails [31] recommend that researchers should also consider the family as a
group besides focusing on individual members. As such, we believe that Battarbee and Koskinen’s [3] notion of co-
experience, to attempt to understand both the individual and also the social user experience to be a useful theoretical
concept to keep in mind when exploring family experiences. Desjardin et al.’s [16] review of HCI approaches to
researching domestic experiences provides another source of inspiration for the design of our probes, suggesting
researchers consider how different personal experiences of the same home might differ. They also propose considering
the perspective of objects within the home, posing questions like, ‘how does a fridge experience domestic life?’ [16].
Guided by these recommendations, we considered ways to design a collection of probes that could support sets of
parents to reflect upon the complexity that might exist within ordinary experiences of family technology use with a
focus on surfacing and disentangling their individual perspectives. We found three different perspectives to explore
(Fig. 1).

Perspective 1 — The Self

We want to encourage sets of parents to reflect upon their family’s technology use. This includes each parent’s
individual perceptions both of their own use of technology and their family members technology use. This will often
involve habitual or routine uses of technology given its prevalence within everyday life.

Perspective 2 — Relating the Self to Others

We also want to encourage sets of parents to reflect upon the relationships they have with their family members and
the technologies commonly used within everyday family life. We hoped that guiding parents towards this perspective
would enable us to explore individual perceptions within the same family.

Perspective 3 — Imagining Technology’s Perspective

Finally, we wanted sets of parents to imagine how their technological devices might experience domestic life. This
meant encouraging participants to reconsider their default point-of-view, ‘the Self” to take ona different point-of-view.
This was intended to promote reflections of the family unit; to surface more detached, candid consideration that may
include any socially undesirable, or uncomfortable aspects.

3.1 Designing Our Probes

We designed three probes, (i) Family Experience Jar, (ii) Digital Family Tree, and (iii) Device Journal (‘The Secret
Life of Us”). Next, we describe how the design of each of our probes was intended to position the participant to reflect
from these different perspectives.
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1: The Self 2: Relating to Others 3: Technology’s Perspective
(Probe: Family Experience Jar) (Probe: Digital Family Tree ) (Probe: Device Journal)

Figure 1. Exploring three perspectives to guide the design of probes

3141 Probe 1: Family Experience Jar.

The Family Experience Jar probe (Fig. 2, left) is intended to encourage parents to log their individual experiences of
everyday family technology use, from the perspective of ‘The Self” (Fig. 1). We gave each set of parents a Jar and a
pad of post-it notes to denote the type of experiences they have. Pink for recording positive experiences, blue for
negative and yellow for experiences perceived to have both positive and negative aspects. We asked each parent to



submit at least one note per day for the duration of the study, inviting them to make additional contributions as-and-
when such experiences occurred. Parents were not to discuss contributions with other each other. Finally, we asked
each parent to initial and date their notes.

Aesthetics: By designing the Jars in an aesthetically pleasing way, we hoped to encourage parents to position them
in visible locations in their homes, which might help remind them to make regular contributions.

Transparency: By choosing Jars made of clear glass, participants could see contributions amassing over time. The
visible colour of the notes inside the Jar would also provide ‘at-a-glance’ idea of the types of experiences that had been
logged. We hoped this might generate curiosity as to what the other parent had contributed; encouraging reflection and
further participation.

Single Slot Opening: We cut a small slot into the lid of each Jar, meaning notes could only fit through if folded.
Gluing the lid onto the Jar meant that notes could not be removed once they had been inserted. This prevented the
details of each parent’s notes being read by the other.

Size: We chose Jars large enough to contain several notes per day from each parent. We anticipated that visible
empty space would promote more participation.

3.1.2 Probe 2: Digital Family Tree.

We designed the Digital Family Tree probe to explore parents’ perceptions of relationships between technologies
and their family. Each parent was asked to create an individual Family Tree diagram to illustrate the relationships
between their family members and to include the technologies used in everyday family life (Fig. 3). During the first
week of the study, each parent is asked to complete an individual Family Tree. During the second week, sets of parents
are asked to compare their individual responses to the probe with each other. They are then asked to collaborate on a
collective Family Tree (Fig. 2, middle). Including technologies into these diagrams was intended to play into people’s
tendency to anthropomorphize [18] and assist them to think about their family’s relationships with technology
differently. At the same time, we were interested in the differences between these perceptions and any resulting
tensions. We explained that we would be especially interested in discussing how participants perceived the differences
between individual Family Trees, and how they negotiated and collaborated to complete their shared Family Tree.

3.1.3  Probe 3: Device Journal.

The Device Journal probe (Fig. 2, right) was designed to encourage parents to completely reconsider their usual
point-of-view and instead to take on the viewpoint of the technologies used in everyday family life. Inspired, in part, by
artifact ecology [33], we devised a comic-style Journal called ‘The Secret Life of Us’, in which characters are
technological devices, rather than humans.

We asked each parent to imagine how their devices experienced family life and individually journal them for two
days. We hoped this playful probe would enable each parent to take a different viewpoint, with a refreshed perspective
of their family and experiences. We hoped the tool could help surface insights of habitual technology use that might
have been taken-for-granted, unremarkable, uncomfortable or even socially undesirable. Given the abstract nature of
this task, we tried to support and inspire the participants by playing a short clip of ‘Everything Is Alive’[11], a podcast
series of fictional interviews with personified everyday objects, played by actors.
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Figure 2. Probe Collection: Family Experience Jar (left), Digital Family Tree (middle), Device Journal (right)

This research was conducted in accordance with ethics approval from the University of Technology Sydney. Our
study involved 17 parents of young children, from eight families. For each participant, the research spanned across 14
days.

On Day 1, we conducted an opening interview at each of the eight family homes. This lasted between 60-90
minutes. Each parent briefly introduced themselves and their family, and discussed technology use within broader
family life, including routines, values, aspirations, and expectations. We then introduced parents to our probes and



provided detailed instructions on how and when to complete them. We specified which probe activities were to be
completed individually and which were to be completed collectively (Fig. 3).

They were told that they had 10-12 days to complete the probes. Between day 10-12, we collected completed probes
and reviewed participants’ responses, identifying interesting questions to be discussed during the closing interviews.
On day 14 we held closing interviews with each of the 17 parents, individually. The choice to discuss the completed
probes with each parent on their own, rather than with sets of parents, was a conscious one. We hoped it would
encourage parents to be more candid and ensure that we captured their different perspectives. Each closing interview
lasted between 50-70 minutes. This was a researcher-participant co-exploration of the completed probes, to make sense
and to reflect, retrospectively, on their use of the probes. Also, this interview gave us the opportunity to seek
clarifications of certain responses we found interesting when reviewing the completed probes.

3.21 Participants.

We recruited 17 parents to participate (P1-P17), from eight families with at least one child under the age of twelve.
All parents had between one and three children, ranging between 1 month and 15 years. Participants held a range of
occupations and a broad spectrum of outlooks and experience of technology. Participants were ethnically diverse. We
should also note that one set of parents included three participants, a mother, aunty and grandmother, living together
and raising three young children.

2 WEEK STUDY

b—————————— WEEK1 | WEEK2 —————

i .

Day 1. Opening Interview (collective) Day 14. Closing Interview (individual)

Day 1 - 12. Family Experience Jar (individual)

Digital Family Tree (individual) Digital Family Tree (collective)

Device Journal (individual)

Figure 3. Probe deployment plan

4 Findings: Effective Tactics for Designing Our Probes

During the closing interviews, we found that our probe collection was successful in prompting varying levels of
reflections about family experiences with technology. During our discussions, we heard many stories about the
differing ways each parent perceived experiences of technology use within their family’s everyday life. This included
unexpected realizations that participants sometimes found to be emotional, and even surprising.

Within the messiness of family life, habitual, routine interactions with technology, and the experiences that result
can seem automatic and inconsequential. Our probes were able to shift the perspectives of participants: for example, by
inverting the conventional individual-centric point of view to imagine how particular technologies perceive family life.
By reflecting from different perspectives, our participants began to interrogate aspects of their family’s experiences and
even reassess their views. The probes helped to reveal usually hidden experiences of family technology use, in
particular, the way people perceive the role of technology, and the way it affects relationships within family life. The
effectiveness of our probes was due to two distinct design tactics. The first tactic is to create opportunities for
conversations. This means designing probes that can spur conversations between sets of parents, as well as self-
reflections — internal conversations of the self. The other design tactic is to shift the perspectives of participants. This
means designing probes that require sets of parents to see things from different perspectives, including each other’s.
Finally, our probes were found to be most effective when designed and put to work as a probe collection, combining
these two distinct tactics.



4.1 Creating opportunities for conversations

Our first tactic, of effectively creating opportunities for conversations, was employed in several ways through the
design of our probe collection.

411 Probes that create opportunities for internal dialogue.

By asking participants to make regular contributions to the Experience Jar, we found that people became
inadvertently more mindful of their technology use. Logging thoughts about their experiences of technology made
people’s internal dialogue explicit. This led them to be more aware of the relationships they have with technology
which also led to realisations that were sometimes uncomfortable. For example, P13 left some notes in the jar that
described her realisations about her technology use: “Wasting time! Realised surfing Facebook is a habit and not very
satisfying...”, “Frustrated that I keep almost compulsively) checking the weather app...” and “It has been a real
struggle...not using technology as a babysitter” (P13, Jar).

When interviewed, P9 described how the Family Jar probe had resulted in some surprising realisations of her habits
with technology. “I'd never really tied these automatic habits like just picking up your phone to an emotional
motivation. What surprised me was thinking about the emotions around those experiences, rather than just going
through the motions without really thinking about it.” (P9, Int). We believe that had we not used this probe, it is
unlikely that our participants would have the opportunity to recognise or question their more complicated relationships
with technology.

We also used the Journal to prompt participants’ internal dialogue. Over two days, participants were told to imagine
how their devices would experience everyday domestic life.

Interestingly, most of our participants’ journal entries consisted of what they imagined their devices would say to
them. For example, P12 had imagined that before bed, his smartphone would tell him, “/ can take you anywhere you
want...” and "...let me help you sleep, and tomorrow I will wake you up again" (Journal). Such entries hint at the
unspoken conversation or expectations participants have of their devices. They also reveal how much people felt
dependent on their personal technologies.

When exploring these Journal entries during interviews, most participants further elaborated upon what their device
would say. For example, when P15 described how she imagined her smartphone’s experience of not being used would
be, “It would be calling out to me; Use me! Use me more!” (Int). Encouraging participants to put themselves in their
device's ‘shoes' led some people to unwittingly reveal the lure they felt technology have, in particular, personal devices,
like smartphones.

41.2 Probes that allow sets of parents to compare their responses.

We designed our probes to allow sets of parents to compare their individual responses with one another. This was
done more subtly with the Family Experience Jar probe. While each parent was prevented from reading the details of
what the other(s) had written (since notes had to be folded to fit through the Jar opening) the transparency of the Jar
meant that the number and colour of the notes inside were visible. This enabled each parent to deduce the frequency
and (positive, negative or ambivalent) nature of each other’s experiences.

In the design of the Family Tree probe, the act of comparison was made more explicit. Sets of parents were asked to
compare their individual Family Trees with one another, and to note any similarities or differences. In our interviews,
we found that this aspect of the probe had enabled sets of parents to realise some of the assumptions they had made
about their families’ technology use. This allowed them to become more aware of each other’s perspectives on
technology use. For example, P12 was surprised to learn about the central role TV played in his family, realising that
his family spent more time watching TV in his absence than he had previously imagined, “/ see that the TV is central
to the family, but I don’t have any connection to it personally” (P12, Int). We noticed that several of our participants
were surprised to learn that their assumptions about their families’ technology use were not always right.

By comparing their individual Family Trees, some parents were prompted to re-examine family technology
practices that they had previously taken for granted. For example, P2 who allows her children to access her phone had
always assumed that her husband did the same. However, in her interview, she described her surprise at noticing that
her husband’s Family Tree showed no connection between his phone and the children. This had prompted her to ask
her husband about this and learn for the first time that he did not, in fact, allow their children to use his phone since he
considered it to be a work tool. In this way, we had designed a probe capable of creating opportunities for conversation
between parents and raising awareness of different perspectives on technology use that tend to be overlooked in day-to-
day family life.

41.3 Probes that allow sets of parents to collaborate.
After comparing individual Family Trees with each other, sets of parents were then asked to work together to create
a collective Family Tree. By introducing collaboration into this probe, parents had to negotiate their individual



perspectives on family technology use with each other. This created opportunities for a different kind of conversation,
which we found, included interesting discussions, realisations, and challenges. Our participants told us that this probe
led to some new-found realisations. For example, P8 explained how this task had spurred conversations within his
family that led him to reassess the assumptions he had about their technology use: “I thought that it was a family
desktop, but our Family Tree made me realise that it’s really just me who uses it. I recognise now that these devices are
more personal than shared” (Int). P9 discussed, “P10 will tell you a different story...I am surprised at P10’s self-
opinion of her own use. She doesn't think she uses (her smartphone) that much, but I really do. The (probes) gave me a
legitimate lens to have a look at that.” (P9, Int). This appreciation of the opportunities, provided by out probes, to
discuss perceptions of technology use with one another, was also expressed by other participants.

4.2 Shifting perspectives (using personification)

Our first second tactic of shifting the perspectives of participants, was achieved through the design of probes that
attempted to do this either explicitly or subtly.

421 Explicit use of personification to shift perspectives.

We used personification in the Device Journal probe to invert the human-centric view of seeing the world, by asking
parents to journal experiences from the technology’s point of view. Imagine how their devices might experience family
life, to complete journal entries in the imagined voice of those devices.

Each journal required an introduction, in which individuals had to write about themselves in the third person, from
the point of view of a device that would know them well. Almost all parents identified this device as their smartphone.
When we read our participants’ journal entries, we found that this probe activity revealed the strong agency these
devices had in their lives. For instance, P13 imagined that her smartphone would write “I do everything for her” (P13,
Journal). P7 had imagined what her smartphone would say of her, “She can’t be separated from me” (P7, Journal).
P1’s had imagined that his smartphone would declare, “I am the center of his life!” (P1, Journal). Entries like this
reveal how central the smartphone is in shaping the experiences of domestic life for many parents.

Using personification when designing this probe provided our participants with the opportunity to confer a
character, a voice, opinion and a life to a technology. As a result, they were better able to reflect on their domestic lives
from a different point of view. What we read were vivid and colorful descriptions of technologies, having relationships
with individuals. Such accounts are not usually the kinds we often read or encounter in HCI. For instance, the imagined
envy that one device would feel toward with another, “/’m a bit jealous that I have to sleep downstairs...the other
phone gets to sleep in the bedroom and seems to get much more attention” (P13, Journal). Entries like these, highlight
how personification can lead participants to inadvertently divulge clues about how technology use shapes family
relationships.

During our discussions, parents explained how the ‘inversion’ of hearing what the device would say about them led
them to new perspectives of themselves. This includes new realizations about their relationships with these
technologies and with their family members, as well as the role these technologies had in their domestic life.
Discussions of their journal entries also often triggered parents to reassess their relationships with their devices. For
instance, P1 read a Journal entry aloud (written in the imagined voice of his smartphone), “/ am a new addition to my
Master’s life” (P1, Journal). P1 looked at us and grinned, “Actually, it’s probably the other way round!” (P1, Int). P7
also reassessed the relationship she had with her smartphone when discussing her one of her journal entries, “I/t would
call me its mother...or maybe, actually, not a mother, a daughter. The phone is my mother. I am the daughter” (Int).
For P13, “My smartphone is like a colleague, not a buddy - 1'd go for a coffee with him, but not a beer!” (P13, Int).

Using personification gave license to people’s imaginations and certainly added a sense of playfulness to this probe.
It also helped surface a more detailed picture of participants’ technology practices. In our interviews we noticed how
some participants really enjoyed the task and injected humor into their responses. For instance, P15 laughed as she
explained why she imagined her smartphone to be female, “I¢’s too intelligent and sensitive to be male. It listens to me!
1t’s is too organized (to be male)! It’s addictive though. It distracts me from doing other things.” (P15, Int). We also
saw how effective personification was at freeing the imaginations of participants less eager to express their reliance on,
and attachment to technology. For instance, asked about the relationship she had with her phone, P10 initially replied,
“My imagination is struggling...I don't have that sort of relationship with my phone; it's just a thing” (P10, Int). When
urged to consider an object that she felt more enthusiastically about, she conceded, “My bike would describe me as a
hard taskmaster...but then, so would my phone, I reach for it compulsively. I feel physically anxious when the battery is
low. I've never personified it before. It's a bit more of a boss, in that I must respond to it. I feel very apologetic if I stuff
up something (e.g., miss an appointment by neglecting it)” (P10, Int).

Using personification in this probe helped to reveal emotional and ambivalent aspects of people’s relationships with
technology. In general, this allowed usually more concealed aspects of people’s technology use to surface. As such, this



probe reveals how people often take their relationships with technology for granted without explicitly reflecting upon
it. These revelations would also have been much more challenging to pursue just using interviews.

4.2.2 Subtle use of personification to shift perspectives.

In the Family Tree probe, we asked parents to use a family tree diagram to illustrate relationships between family
members and the technologies used in everyday family life. We felt that this is a more subtle form of personifying the
technologies. Yet, we were still able to prompt valuable insights. This probe shifted our participants’ perspectives
(from the conventional view of ‘the Self” to ‘the Self in relation to others’), and also allowed them to rethink the role
and relationships that technology has in family life.

When we asked our participants to review their completed Family Tree probe, they often compared the relationships
between family members and devices, to relationships between family members. For instance, P8 pointed to how he
had positioned his wife’s smartphone between him and his wife when drawing his Family Tree, concluding, “Aer
device probably knows more about her than I do.” (P8, Int). His wife came to a similar conclusion in her interview,
when she reviewed the way she had completed her own Family Tree, “my phone probably knows more about me than
my family members” (P7, Int). Reflecting on Family Trees in this way revealed the surprising ways that technology use
both mediates and shapes family relationships.

4.3 Combining distinct tactics within a probe collection

In designing our probes, we viewed them as a collection that would guide participants to look at family technology
use from a range of different perspectives. By combining the responses to each probe, we hoped to not only build a
more complete picture of individual perspectives on family technology use but to also build a more complete picture of
the multiple perspectives that exist within families.

During our closing interviews, we asked our participants to reflect retrospectively on their experience of completing
this probe collection. What they told us made us realise that by altering the perspective of our participants, and
prompting them to detach and de-familiarise themselves from situations, people had begun to interrogate habitual
behaviour that had been accepted as an inherent part of everyday family life. For example, P9 explained that the degree
of conflict associated with her family’s technology had become apparent to her as a result of completing the probes,
“Overall (the probes) enabled me to reflect on all the conflict there is because of technology use. I guess I wasn’t
aware how much that was taking up my energy” (P9, Int).

In addition, when our participants reviewed their completed probes as a collection, they sometimes noticed
contradictions in how they had responded to different probes. This challenged their preconceived ideas about their
family’s technology experiences. For example, P5 reacted to having a majority of pink notes in her Jar, “I expected
more blue notes” (P5, Int). She considered this in conjunction with her responses to the Family Tree and Journal
probes, which had raised her awareness of her ongoing efforts to limit her children’s screen-time. Reflecting on her
responses to the collection of probes, she deduced, “/ guess I'm happy with the way we interact with technology...I'm
more disturbed by the extent of it” (Int). What we found was by asking participants to review their probes as a
collection, participants were able to consider their various responses at a more high-level and relational view, maybe
even noting inconsistencies and mistaken assumptions about the role that technology plays in the lives of their families.
In turn, this resulted in more nuanced reflections about the phenomenon.

5 Discussion

Our review of related literature acknowledges an established practice within HCI of using probes in a dialogical
approach to support and stimulate discussions with participants in follow-up interviews when working with families
e.g. [29, 30, 39]. We use probes in a similar fashion - as a dialogical tool to explore family experiences of technology.

This paper adds to HCI’s scholarship by demonstrating how probes can be designed and used productively to
support research inquiries, especially when seeking better understandings of technology use in families. We make this
claim after examining our participants’ responses to our probes, and after interviewing them about their use of our
probes. Reflections of our findings have led to a number of methodoglocial insights. These insights pertain to the two
distinct design tactics we have found to be effective when employed to design probes aimed at surfacing richer and
more holistic understandings of family technology use. The three probes we designed, deployed and presented in this
paper, exemplify how these distinct tactics can be combined and used successfully. First, we will reiterate why we need
tools that can support researchers to better explicate the mutliple prespectives that surround technology use in families.

As many researchers remind us, families are not homogenous units but can be viewed as diverse communities with
differences in age, gender and so on [29]. As such, the achievement of shared family aspirations requires the juggling
of different individual roles, responsibilities, expectations, and attitudes. To achieve shared understandings within
families requires compromise, negotiation, and reciprocity between individuals. Meanwhile, the increasing adoption



and pervasive use of personal technologies in the domestic life of different individuals can and will continue to have
significant effects on family dynamics [1, 6, 26, 27, 48]. As such, any HCI efforts to design digital technologies, in
particular personal digital technologies that could be used in ways that are supportive of domestic dynamics will greatly
benefit from deeper understandings of not only the different roles, but also the different and shared perspectives as well
as attitudes of family members with regards to technology use in domestic life. However, this will also require
effective tools to help surface and explicate the complex dynamics that surround family technology use. Asking
questions through surveys and interviews may help, but there are also many aspects of family dynamics surrounding
technology use that are not easily surfaced through these methods.

One challenge of exploring family experiences of technology is that people might not be totally aware of their own
assumptions, approaches, and attitudes with regards to technology use. This is especially the case, with personal
practices surrounding technology, in particular with personal technologies. This may be because technology use has
become so habitual that individuals take them for granted. As a result, people are often unaware of their own
perceptions, attitudes, and approaches to technology use. This leads people to make assumptions (whether accurately or
not) about their own technology use and that of other family members. As illustrated in our findings section, many of
our participants were surprised when confronted with unexpected realisations about themselves and also of other family
members.

Another challenge is getting individuals to disclose the cause of tensions that might exist in their family as a result
of technology use. Participants may find it uncomfortable or embarrassing to discuss private and possibly socially
undesirable topics such as family conflict. The participants may not be fully aware of the underlying causes, or degree
of the tension they experience. This is particularly true in families where tension around technology use has become an
accepted part of domestic life.

Our work reveals the utility and effectiveness of using probes, or more specifically, probes that use particular tactics
that can help surface and explore these challenging but important aspects of family dynamics surrounding technology
use. Next, we discuss the two distinct tactics we used to design our probes.

5.1 Tactic 1: Encouraging dialogue

The first tactic we used when designing our probes was to create opportunities for conversation. This can be seen in
various ways within our probe collection. In its core, these conversations are occasions for ‘dialogue' (in Bakhtinian
terms). For Bahktin, we are always in dialogue, not only with others and with everything in the world but also, internal
conversations we have with ourselves [28]. Thus, this tactic can be seen in the design of probes that can make explicit
individuals’ internal dialogue. The Jar probe encouraged individuals to reflect upon their own technology use. This
resulted in deeper awareness and greater (and sometimes uncomfortable) realisations about one’s use and relationship
with personal technologies. The Journal took a completely different approach by challenging individuals to rethink
their relationships with their devices; asking them to reimagine the relationship and the agency their devices might have
on their lives. This resulted in surprising and colourful reconceptualisations of the sometimes intimate and emotional
relationships people have with their personal technologies. Their responses to these probes and the interviews also
provided further insights into the individuals' dialogical sensemaking process with regards to their technology use [41].

This first tactic also involved the design of probes that make explicit one parent’s relational sensemaking process to
the other. In other words, surfacing how parents perceive and in turn, makes sense of their technology use in relation to
one another. This approach was used in the Family Tree probe where sets of parents compared their own responses
about technology use with responses from one another. This probe activity led to self-awareness and also an awareness
(or at the very least, a consideration) of how one another perceives family technology use.

This first tactic is also seen in the design of probes that try to make explicit collaborative dialogical sensemaking
[37, 41]. The Family Tree probe involves sets of parents collaborating to complete an probe about their family’s
technology use. The probe aimed to surface both individual and shared perspectives. This probe reveals not only
realisations of similarities, but also recognition of differences in perspectives, assumptions, and gave sets of parents
insights into how one another made sense of their own technology use.

By designing our probes to engage sets of parents in activities to compare and talk about individual perspectives; to
collaborate and to negotiate a common perspective, they were prompted to rethink the assumptions they had about each
other. Using different approaches to provide opportunities for dialogue and collective sensemaking have surfaced
discussions regarding the way technology use can trigger family conflict.

Of course, there are many other ways to provide opportunities for conversations. When designing probes, it will be
helpful to think strategically on how to find ways to spur conversations; not only to help individuals to be aware of
their own perspective towards technology use but also to surface their perceptions of how others in their family
perceive and approach technology use. Finding productive ways to support families to explicate these different
perspectives is crucial if we wish to develop a richer and more holistic understanding of family technology use.



To the best of our knowledge, we not come across any explicit discussions in HCI of how probes can be designed
strategically to support such explorations. Of course, there are many researchers who have used probes when
researching families. Some designed probes for families to complete together [12, 29, 53]. For example, Horst et al.’s
[29] probes, designed to explore empathy and to elicit inspiration from families, asked family members to work
together to provide a single response. A follow-up interview was then conducted with all family members present to
discuss their response. However, in their case, individual perspectives regarding empathy were absent. There are
researchers working with families who have asked individuals to complete probes independently. For example, in
studies of intimacy between couples [35, 52] and between children and their and grandparents [13], where individuals
were asked to complete some of the probe activities independently. However, the interviews to explore the probe
responses were conducted with the participants together, instead of separate interviews with individual participants.
Their work did not seek to explicate differences of perspectives but sought agreements to inform designs. In that
respect, potential tensions and differences between individual perspectives were not explored.

In this study, we found that these opportunities for conversations also benefitted families beyond the value they
provide for researchers. For our families, having these conversations have helped to reduce assumptions and potential
misunderstanding about technology use, that could lead to conflict.

5.2 Tactic 2: Shifting perspectives

The second tactic we used was to design probes that help to shift an individual’s perspectives of experiences of
technology use within everyday family life. We found this to be particularly useful when trying to explicate practices
and attitudes surrounding technology use that have become habitual and taken for granted.

One effective approach to this tactic was to use the personification of personal devices. As we have described, the
Device Journal asked people to give a voice and personality to their personal devices. Asking them to imagine how
these devices would experience their family life was an effective strategy to shift (or even invert) the perspective of
participants - from that of ‘the self’, to how an inanimate object such as their smartphones might experience their
family life. This shift in perspective was able to reveal greater insights into roles, relationships and the agency that
people ascribe to their personal technologies (e.g., smartphone as a mother-figure, TV as a peacekeeper), as well as the
strong emotional pull their technologies seem to play, both in the lives of individuals and families.

We also attempted to shift our participants’ perspective through the Family Tree probe. Here, the approach is to
instigate a slightly subtler shift in perspective (when compared to the Device Journal). We accomplished this by
tapping into people’s natural tendency to anthropomorphise [18], asking individuals to consider their relationships with
their devices, if these devices are seen as part of the family.

These two probes helped to free people's imagination and allowed them to rethink their relationships with their
technologies. They are successful because our participants found these tasks to be playful and engaging. Our
participants injected humour into their responses and provided all kinds of elaborate details such as the imagined
feelings, relationships, and even gender that their technologies might have. More importantly, the probes were able to
reveal surprising and unthought of realisations and insights for both researchers and participants. Many of our
participants were surprised when they ‘discovered' their routine, and habitual use of technology, through the voice of
their technologies. As researchers, these probes encouraged our participants to disclose aspects of their families'
technology use that they were less enthusiastic about, such as conflict and parenting challenges.

Researchers have used probes to get participants to see things in a new light. For example, Berkovich [5] asks
people to imagine themselves at some point in the future to explore their financial goals. While Berkovich’s approach
guides participants to think about their finances in different ways, individuals remain in the point-of-view of ‘the self’
throughout the seven probe activities. As we explained, when exploring technology use, there is definitely value in
ensuring that our understandings and inquiries shift beyond human-centric views. Only through gaining multiple
perspectives (including that of our technologies) can we paint a more holistic picture of our complicated relationships
with technologies, especially within domestic lives.

In HCI, defamiliarization has been offered as a useful strategy to help designers reimagine the design of domestic
technologies [4]. However, we have not found any explicit discussions of how defamiliarization can be used
productively to reveal hidden aspects of people’s relationships and experiences with technologies. As Shklovsky [14]
suggests, defamiliarization can provoke and refresh people’s perception by heightening it through unfamiliarity and
strangeness. By making something familiar and taken for granted (such as one’s habitual use of personal technologies)
strange, people are compelled to examine their automated perception. The Journal and the Family Tree were able, to a
different extent, trigger reassessments that led to surprising realizations about their own practices and attitudes
surrounding technology use.

On a side note, we also see the potential usefulness of using personification as a design tactic beyond our work. This
design tactic has the capacity to prompt people to imagine the agency of technology, and to become aware of the



potentially active and strongly emotional roles technologies can play in domestic life. As such, we posit that this tactic
may very useful in explorations of domestic connected devices such as the 0T, and imaginations of how we can design
future IoT devices that can be more supportive of family life.

5.3 Combining tactics to understand the collective

Finally, another methodological contribution we offer is to value of combining distinct tactics within a probe
collection. Working with participants to review and consider their responses— comparing and contrasting responses
they provided from one probe to the next, and as a whole collection, — shifted participants’ perspectives of the
phenomenon. This led to deeper reflections about technology use in their family because they can start to see patterns
and inconsistencies. Designing a probe collection that combines two distinct tactics allowed insights to be built
cumulatively and gradually from one probe to another, with the overall findings greater than the sum of the insights
gathered from each probe.

While the use of probe collection is common within HCI [54], with the exception of [5], designing probe collections
to intentionally combine two distinct tactics has not been explicitly described. Our work provides yet another example
of how probes can be designed and used productively as a collection. [5] used a number of probes to guide participants
to take different perspectives on a particular topic, and added the responses of each probe to “build a holistic
understanding of the participant’s perspective”. We also used our probes to guide participants towards different
perspectives. However, our probes were used to consider the different perspectives of individuals towards shared
experiences. In addition, our probes were used to raise participants’ awareness of the perspectives of other family
members. While [5] uses a probe collection to build a better understanding of individuals, we use our probe collection
to build a better understanding of not only individuals but also of the collective. This is because our probes enabled
reflection on co-experiences and other family members' experiences with technology, even when our participants were
absent.

Many researchers have used probes as a source of data triangulation. However, when designed, conceptualised and
put to work as a set, the sum of the insights can add to probes’ potential value for triangulation within research inquiry
[53]. That is why we have a newfound appreciation for the value of designing and putting probes to work as a
collection, rather than viewing probes as a series of separate artefacts used to capture fragmented aspects of a
phenomenon of interest. We recommend that this approach is considered in any research involving the use probes, not
only when exploring families.

6 Limitations and Recommendations

Our work has demonstrated the utility of a probe collection to effectively explore the differing perspectives within
sets of parents, on their family’s technology use. This collection is designed to both encourage conversation between
sets of parents, whilst shifting their perspectives through the use of personification. This requires a reflective and
skilled designer/researcher, able to conceptualise how individual probes can be designed to work synergistically, to
elicit insights that are greater than the sum of their parts. It also requires probes to be deployed strategically to allow a
combination of individual and collective responses to be captured. While probes that use of personification, to shift the
perspective of participants, can be insightful, their abstract nature may demand a certain level of imagination of
participants. Mindful of this, we suggest the need to support participants by providing some type of scaffolding
material, in our case, the use of a podcast. When designing a probe collection, these more abstract probe activities
should be preceded by probe activities that require less imagination and provide an easy entry point. While this method
helped to reveal deeper understandings of parent’s perspectives on family technology use, we suggest further work into
how to utilise such design tactics to explore the experiences of all family members, including children, and wider social
groups such as within workplaces.
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